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THE   INDUSTRIAL   REORGANIZATION   ACT    (S.    1167) 
(The  Computer  Industry) 


TUESDAY,  JULY  23,   1974 

U.S.   Senate, 
Subcommittee  on  Antitrust  and  Monopoly 

OF  the  Committee  on  the  Judiciary, 

Washington^  D.C. 
The  subcommittee  met  at  10  a.m.  in  room  2228,  Dirksen  Senate  Office 
Building,  the  Hon.  Philip  A.  Hart  (Chairman  of  the  subcommittee) 
presiding. 

Present :  Senators  Hart  and  Hruska. 

Staff  present :  Howard  E.  O'Leary,  Jr.,  chief  counsel ;  Bernard  Nash, 
assistant  counsel;  Janice  Williams,  chief  clerk;  Peter  N.  Chumbris, 
minority  chief  counsel;  Charles  E.  Kern,  II,  minority  counsel;  and 
Michael  Granfield,  minority  economist. 

Senator  Hart.  The  subcommittee  will  be  in  order. 
Permit  me,  first,  a  brief  opening  statement. 

OPENINa  STATEMENT  BY  SENATOR  HART 

This  is  the  beginning  of  an  examination  of  the  third  of  seven  in- 
dustrial sectors  included  in  the  Industiial  Reorganization  xict. 

While  there  are  many  who  follow  the  hearings,  each  change  of  in- 
dustry brings  us  an  audience  of  a  somewhat  different  composition. 

I  think  it  would  be  best  to  order  a  copy  of  the  bill.  The  bill,  basically, 
will  do  two  things ;  outlaw  monopoly  power  with  a  few  limited  excep- 
tions and  establish  special  permission  to  intercede,  either  in  Congress 
or  a  special  district  of  restructuring  a  major  industrial  sector. 

"Wliile  each  of  the  industries  are  similar  in  many  regards,  it's  the 
differences  more  than  their  similarities,  which  seem  strildng. 

In  a  sense,  the  computer  industry  may  be  the  most  interesting.  First, 
it's  a  new  industry,  only  20  or  30  years  old. 

Although  dominated  by  one  company,  whose  sales  figures  some  say 
spell  monopolist,  the  computer  industry  is  one  of  the  most  dynamic 
and  exciting  industries  around. 

Its  capabilities  seem  to  be  antiquated  as  soon  as  they  are  voiced.  One 
estimate  that  I'm  sure  will  not  be  out  of  date  quite  so  fast  in  our  life- 
time, is  that  this  industry  will  be  number  one  in  sales. 

There  have  been  claims  that  as  rapidly  as  this  industry  is  growing 
that  it  is  not  allovvcd  to  mature  in  a  fully  competitive  atmosphere. 

Large  companies  have  entered  this  indnstry  and  have  dropped  out 
because  they  found  it,  for  one  reason  or  another,  not  desirable  to 
remain  in. 
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We  will  hear  about  tlie  competitive  structure  and  practices  today 
and  the  3  days  f  ollowin.g. 

Another  significant  aspect  of  this  industry  is  its  international 
application,  both  as  it  afl'ccts  payments  balances  and  national  policy 
for  the  country. 

There  will  be  industries  from  overseas  who  will  discuss  these  aspects. 
Let  me  spend  1  minute  on  a  similai'ity  of  this  industiy-  to  so  many 
others  we  will  examine. 

Because  of  a  pending  lawsuit,  and  the  action  of  the  congressional 
committee  in  light  of  that  pending  lawsuit,  as  Mr.  Nicholas  Katzen- 
bach.  the  vice  president  and  general  counsel  for  IBM,  will  explain  in 
a  moment  the  company  did  request  that  these  hearings  not  be  held 
at  this  time. 

The  argument  was  that  the  (xovernment  case  against  the  company 
is  ))ending  and  trial  is  expected  in  New  York  in  October. 

I  considered  the  request — so  did  the  other  members  of  the  subcom- 
mittee— and  concluded  that  we  should  go  ahead.  As  I  see  it,  almost 
anytime  we  take  up  an  industry  for  examination  there  is  a  case,  or 
several,  pending  against  the  members  of  that  industi-y. 

My  uneasiness  is  whether  we  should  defer  until  litigation  is  con- 
cluded. Congress  may  not  be  able  to  meet  its  responsibility  in  review- 
ing the  extent  for  which  the  antitrust  is  containing  competition  is  the 
policy  by  which  this  committee  is  run. 

I  have  at  no  time  entertained  any  doubt  about  the  sincerity  and 
conviction  of  IBM  and  Mr.  Katzenbach  in  urging  delay. 

On  a  personal  basis  it  would  be  much  easier  to  agree  than  to  dis- 
agi-ee,  but  I  have  concluded  that  we  should  go  forward.  Our  first 
witness  then  will  be  an  old  and  respected  friend.  Mr.  Nicholas  Katzen- 
bach, vice  president  and  general  counsel  of  IBM. 

TESTIMONY  OF  NICHOLAS  deB.  KATZENBACH,  VICE  PRESIDENT 
AND  GENERAL  COUNSEL,  IBM  CORP.,  ARMONK,  N.Y.;  ACCOM- 
PANIED BY  THOMAS  D.  BARR,  COUNSEL 

Mr.  Katzenbach.  Thank  you,  Mr.  Chairman.  I  do  have  a  prepared 
statement.  "With  the  committee's  permission,  I  would  like  to  read  it, 
and  I  would  like  to  introduce,  although  I  think  he  needs  no  introduc- 
tion to  you,  Thomas  D.  Barr,  a  member  of  the  New  York  bar  and 
known  to  you  as  counsel  to  the  Violence  Commission,  Avho  is  accom- 
panying me  to  be  sure  I  don't  say  anything 

Senator  Hart.  And  also  Senator  Hruska  served  on  the  Violence 
Commission. 

INIr.  Katzenbach.  Yes,  I  appreciate  tliis  opportunity  to  appear  be- 
fore the  subcommittee  at  the  outset  of  the  hearings  on  the  electronic 
data  processing  industry. 

As  you  know,  I  think  it  is  unfortunate,  somewhat  unfair,  and 
clearly  unnecessary,  for  the  committee  to  hold  these  hearings  at  this 
time  and  under  tliese  circumstances.  TTnfortunate  because  the  commit- 
tee depriA'cs  itself  of  expert  testimony  which  would  otherwise  be 
available;  unfair  because  whatever  the  committee's  intentions  there. 
mav  be  misinformation  al)out,  criticism  of,  and  attacks  upon  IBINI 
which  it  cannot  rebut  in  present  circumstances  and  whicli  make  this 
record  u-oless  as  a  basis  for  legislation;  unnecessary  because  all  rel- 
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evant  information  about  the  industry  will  be  available  to  the  commit- 
tee soon  in  a  far  more  comprehensive,  objective,  and  useful  form. 

These  conclusions  stem  from  the  fact  that  the  trial  of  the  case  of 
United  States  v.  IBM  is  scheduled  to  commence  before  Chief 
Judge  David  Edelstein  of  the  Southern  District  of  New  York  on 
October  7.  The  issues  in  that  case,  i)robably  the  most  important  and 
certainly  tiie  most  complex  in  the  history  of  the  Sherman  Act,  are 
broad  aiid  will,  necessarily,  involve  extensive  testimony  on  the  history 
of  the  industry,  its  competitive  structure,  the  practices  of  IBJNI  and 
others,  over  a  period  of  years,  both  here  and  abroad.  The  facts  rel- 
evant to  the  decision  of  the  case — and  to  the  work  of  the  committee — 
will  be  brought  forth,  as  they  should  be,  in  an  objective  forum ;  tested 
for  accuracy  by  the  examination  and  cross-examination  of  witnesses 
under  oath  by  counsel  who  are  not  only  expert  in  the  law  but  who 
have  spent  literally  years  in  preparation  of  the  case. 

This  case  has  been  pending  for  over  5  years.  Hundreds  of  thousands 
of  hours  have  been  spent  on  both  sides  in  its  preparation;  millions  of 
documents  containing  statistics,  plans,  analyses  of  decisions,  and  so 
forth,  have  been  studied;  and  many  hundreds  of  other  companies 
with  relevant  information  or  expertise  have  been  formally  deposed. 

The  Department  of  Justice  has  stated  to  the  court  its  intention  to 
use  some  160  persons  as  witnesses  at  trial,  and  IBM  has  similarly  listed 
some  400  persons. 

These  persons  include  experts  of  all  types :  economists,  accountants, 
investment  analysts,  scientists,  and  engineei'S.  They  also  include  many 
competitors,  customers,  and  more  than  100  representatives  of  Fed- 
eial  departments  and  agencies  whose  testimony  by  deposition  will  be 
offered  by  IBM.  It  has  involved  and  wall  involve  immense  cost  and 
effort  to  the  Government  and  to  IBM ;  but  it  does  and  will  provide  all 
the  factual  information  necessary  for  the  work  of  this  committee.  This 
committee  may  question  whether  or  not  this  long  and  expensive  proc- 
ess is  the  best,  speediest,  and  cheapest  way  to  develop  such  informa- 
tion. But  there  can  be  no  serious  question  that  this  process  will  pro- 
vide incomparably  more  accurate,  less  biased,  more  comprehensive, 
and  better  informed  facts  than  this  hearing. 

Now,  if  nothing  more  were  involved  I  would,  therefore,  wonder 
why — with  all  this  information  about  the  industry  soon  to  be  avail- 
able— this  committee  is  holding  these  hearings.  It  cannot  be  to  develop 
relevant  information. 

Only  the  committee  can  answer  that  question.  But  lest  anyone  draw 
mistaken  inferences  from  it,  let  me  make  it  unequivocally  clear  that  I 
intend  no  implication  of  an  improi^er  motive  on  the  part  of  the  com- 
mittee, any  desire  to  be  unfair,  any  intention  to  attempt  to  influence  the 
result  of  an  important  antitrust  case  on  the  eve  of  trial. 

I  know  the  members  of  this  committee  too  well  to  imply  any  such 
motive,  and  there  is  no  Member  of  the  U.S.  Senate  whom  I  regard 
as  more  fair,  more  ethical,  more  scrupulous  in  his  conduct,  than  the 
chairman  of  this  subcommittee,  and  none  for  whom  I  have  higher 
personal  or  ])rofessional  regard.  Nor  do  I  believe  for  one  moment  that 
Chief  Judge  Edelstein,  or  any  respected  member  of  the  Federal  judi- 
ciary, could  be  so  influenced. 

I  can't  speak  with  tlie  same  conviction  about  some  of  the  witnesses 
the  committee  has  seen  fit  to  invite,  though  again  I  do  not  impugn 
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the  motives  of  the  committee.  And  whatever  is  said  in  these  hearings 
I  have  no  doubt  that  IBM  will  get  a  fair  trial  in  court. 

But  to  sav  that  is  not  to  say  that  these  hearings  will  not  prejudice 
and  damage  IBM  in  other  ways.  In  all  honesty  I  believe  they  will. 
For  they  are  almost  certain  to  generate  testimony  and  opinion  adverse 
to  IBlNi  in  circumstances  in  which  IBM  cannot  properly  respond, 
offer  contradictory  testimony,  or  otherwise  defend  itself. 

And  while  none  of  this  will  affect  the  judicial  process,  and  hope- 
fully not  the  testimony  of  witnesses,  it  may  suggest  to  the  general 
public,  to  unsophisticated  investors,  and  even  to  some  of  our  own 
employees,  that  IBM  is  guilty  of  something  improper. 

They  will  wonder  why  these  hearings  are  held,  why  such  distin- 
guishexl  Senators  do  not  take  exception  to  at  least  some  of  the  testi- 
mony you  will  hear,  and  why — most  of  all  why — IBM  does  not  set 
the  record  straight. 

The  members  of  this  committee,  all  distinguished  lawyers,  under- 
stand why  it  would  be  improper  for  me.  as  counsel,  to  testify  pub- 
licly about  any  of  the  issues  in  the  pending  cases.  Members  of  this 
committee  will  understand  why  I  would  not  want— putting  ethics 
aside— to  attempt  to  try  IBM's  case  in  tliis  forum.  And  those  who 
are  close  to  the  litigation  will  know  that  IBM  and  the  Government 
are  bound  by  court  order  to  limit  scrupulously  their  comments  to  the 
press  about  matters  involved  in  the  antitrust  litigation. 

I  suggest,  Mr.  Chairman,  that  much  of  the  information  dcA'eloped 
at  these  hearings  will  l)e  adverse  to  IB^I:  that  IBM  cannot  defend 
itself  at  this  time  in  this  arena;  and  that  to  permit  sucli  attack — in- 
deed, to  provide  a  public  forum  for  it  on  the  eve  of  a  trial  important 
to  this  country  and  important,  ceifainly.  to  IB]M  and  its  stockholders — 
is  inherently  unfair. 

Not,  to  repeat,  because  it  will  influence  tlie  i-esults  of  the  trial,  but 
simply  because  the  trial  in  and  of  itself  highlights  interest  in  these 
hearings. 

There  are  many — investors,  employees,  customers,  competitors — 
who  want  to  guess  the  results  of  this  litigation  simply  because  they 
fear  it  will  affect  them.  And  there  will  be  those  who  do  seek  to  in- 
fluence public  opinion  in  ways  adverse  to  IBM  and  who  will  promote 
views  prejudicial  to  IBM  in  every  way  they  can. 

As  the  committee  knows,  Messrs.  McGurk  and  Biddle  of  the  so- 
called  Computer  Industry  xVssociation — CIA — have  as  the  principal 
objective  of  their  employment  to  make  public  attacks  u.pon  IB^I  in  tlie 
interest  of  their  members,  a  number  of  whom  are  suing  IBM  in  the 
courts.  The  CIA  is  not  representative  of  the  computer  industry.  There 
are  such  organizations,  with  significant  membership,  but  representa- 
tiA'es  of  those  organizations  do  not  appear  on  the  committee's  witness 
list. 

The  committee  has  also  invited  two  economists  to  testify.  Professor 
Brock  recently  completed,  under  the  tutelage  in  part  of  one  of  the 
Government's  principal  experts,  a  Ph.  D.  thesis  on  the  com]5uter  in- 
dustry, which  is  an  important  source  of  the  Government's  theory  of 
the  case  against  IB^M.  Similarly,  Mr.  ]Miller  is  an  economist  who  has 
worked  in  the  Department  of  justice,  and  who  has  been  engaged  for 
some  time  in  assisting  in  the  preparation  of  the  Government's  case. 

Therefore,  if  these  gentlemen  in  fact  testify,  the  committee  will 
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be  exposed  to  tlie  Department  of  Justice's  view  with  no  opportunity' 
for  rebuttal  by  IBM. 

I  sav  if  these  gentlemen  testify,  because  it  seems  to  me  that  the 
Department  may  make  efforts  to  persuade  them  not  to  because  their 
testimony  is  so  closely  related  to  the  Department's  pending  case. 

Two  of  the  witnesses  are  employed  by  Control  Data  Corp.,  an  im- 
portant IBM  competitor,  which  sued  IB:M  on  antitrust  grounds  in  a 
case  now  settled.  I  do  not,  of  courpe,  know  the  nature  of  their  testimony. 

Another  heads  a  company  which  is  also  in  competition  with  IBM. 
He  has  been  a  frequently  public  critic.  The  two  gentlemen  from  over- 
seas have  governmental  responsibilities  which  will  inhibit  any  tes- 
timony favorable  to  IBM. 

As  members  of  the  committee  know,  a  number  of  European  gov- 
ernments, working  in  cou junction  with  the  European  Economic 
Community,  are  subsidizing  and  otherwise  supporting  IBM's  Euro- 
pean competitors. 

I  assume  that  there  may  be  other  witnesses  whose  names  are  m- 
cluded  on  the  list  in  an  effort  to  balance  the  testimony  in  some  way 
or  other.  I  do  not  Imow  this  for  a  fact,  since  I  do  not  know,  of  course, 
what  their  testimony  will  be.  And  indeed,  some  of  the  witnesses  are 
unknown  to  me  or  to  my  colleagues  in  IBM,  and  accordingly  I  know 
neither  their  qualifications  nor  their  views. 

I  say  all  this  merely  to  demonstrate  that  it  would  be  unlikely  that 
this  committee  could  get  any  kind  of  in-depth  knowledge  from  this 
number  of  witnesses  in  a  few  hours  of  testimony,  irrespective  of  their 
objectivity  or  their  expertise.  The  facts  about  this  young  and  dynamic 
industry  are  far  more  complex,  as  the  scope  of  the  Government  trial 
indicates,  than  can  be  comprehended  in  a  few  short  hours.  And  to 
repeat,  if  the  committee  seriously  wants  to  study  the  industry,  it  wii1 
have  the  wherewithal  to  do  so  "from  the  record  of  the  Government 
case.  It  cannot  hope  to  achieve  that  understanding  in  these  hearings. 
It  can  jn-omote  misunderstandings  prejudicial  to  IBM. 

I  accept  the  fact  that  there  can  be  and  are  circumstances  where  the 
fact  of  ]wnding  litigation  should  not  inhibit  the  need  of  congressional 
committees  to  seek  information  relevant  to  pending  legislation.  But 
these  hearmgs  do  not,  Mr.  Chairman,  fit  those  circumstances.  The 
information  developed,  irrespective  of  predictable  bias,  will  be  woe- 
fully inadequate  for  any  responsible  judgments. 

And  accurate  and  complete  information  is  and  will  be  available 
to  the  committee  from  other  sources. 

Mr.  Chairman,  since  I've  prepared  this  statement  and  submitted 
it  to  the  committee  one  event  has  occurred  to  wdiich  I  wish  to  call 
you  I-  attention,  because  it  illustrates  some  of  the  points  that  I  have 
made, 

Yesterdav  afternoon,  the  so-called  Computer  Industrv  Association. 
Messrs.  McGurk  and  Biddle,  who  are  witnesses  before  this  committee, 
being  there  present,  held  a  press  conference  about  these  hearings. 

They  distributed  your  openino;  statement.  T  assume  that  they  got  it 
from  the  committee.  I  assume  it  was  publicly  available.  Thev  sum- 
marized the  testimony  of  witnesses,  and  they  emrao-od  in  their  cus- 
tomary practice  of  distributing  a  great  deal  of  misinformation  about 
IBM. 

Now,  that  is  their  right.  But  what  distresses  me  about  this,  and  I 
think  might  distress  the  committee,  is  the  fact  that  they  did  so  in  an 
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aura  in  which  this  committee  and  this  committee's  hearings  lent  some 
prestige  to  that  press  conference. 

They  purported  to  be  doing  this  in  aid  of  the  committee's  investiga- 
tion of  IBM,  and  even  the  fact  of  distributing  to  the  press  your  state- 
ment gave  them  at  least  the  general  aura  of  being  spokesmen  for  this 
committee. 

Now,  I  know  and  I'm  sure  anybody  familiar  with  you,  Mr.  Chair- 
man, knows  that  tliey  do  not,  in  fact,  play  that  role. 

But  it  does  illustrate  the  problem  that  I  iiave,  and  I  would  predict, 
with  virtual  certainty,  that  Messrs.  ]\IcGurk  and  Biddle  will,  in  the 
course  of  their  employment,  because  that  is  what  they're  employed  to 
do,  do  everything  that  they  can  to  push  in  the  press,  and  in  the  trade 
press,  any  statements  made  in  this  committee  which  are  or  could  be 
interpreted  as  being  unfavorable  to  IBM:  and  it  seems  to  me,  "Sir. 
Chairman,  that  that  illustrates  as  well  as  any  point  can  the  problem 
that  I  have  with  these  hearings. 

Now,  if  the  committee  will  indulge  me,  I  would  like  to  comment 
briefly  on  the  broader  subject  of  the  work  of  the  committee.  I  do  so 
because  I  am  personally  sympathetic  with  the  need  to  review  the  pur- 
poses and  the  enforcement  ttiechanistos  of  governmental  policy  to- 
w?frd  competition.      '        -   ^     ^     '  .''  .     '    ; 

Xeitlier  the  Congress  nor  the  ExfeGti#ve  h^s'aielleiarl&iansistenh 
thougfht-out  philosophv  with  respect  to  laws  governing  competition — 
what  we  loosely  call  "antitrust."  The  Sherman  Act,  perhaps  wisely, 
is  cast  in  verv  brond  term.s  and  has  evolved  over  the  years  in  efrotts 
to  adjust  to  changing  circumstances.  In  the  course  of  this  evolution, 
problems  have  emerg^ed  on  which  this  comjiiittee  could' usefully 'focus 
attention. 

I  think  it  important  that  tlie  Government  attempt  to  articulate  the 
philosophy  which  underlies  our  governmental  policies  tovv-ard  business 
competition  and  the  factors  which  should  be  taken  into  consideration 
in  its  enforcement.  At  present  there  are  conflicting  and  inconsistent 
strains  running  through  our  antitnist  laws  as  they  have  l)een  inter- 
]:)reted  by  Governm.ent  officials  and  by  courts.  Indeed,  jVIr.  Chairman, 
the  record  of  your  own  hearings  suggests  the  lack  of  a  coherent  phi- 
losophy among  those  regarded  as  experts  in  the  field. 

At  the  bottom  there  are  tAvo  conflicting  themes.  One  is  that  the 
purpose  of  the  law  is  to  promote  competition  by  protecting  competitors 
from  the  rigors  of  tough  competition.  While  this  is  somewhat  of  a  mer- 
cantile view — everyone  has  a  right  to  stay  in  business — it  gets  a  more 
appealing  populist  aura  by  often  being  presented  as  protecting  small 
competitors  from  lai'ge  ones,  whether  or  not  this  protection  results  in 
benefits  to  the  consumer.  Undeniably  this  philosophy  can  have  an  emo- 
tional ap]:)eal.  but  it  may  be  quite  inconsistent  in  concept  ancl  result 
from  a  philosophy  which  holds  that  the  objective  of  competition  is 
to  promote  the  welfare  of  consumers  by  encouraging  an  economic  sys- 
tem in  which  there  are  rewards  for  those  who  are  innovative,  who  can 
achieve  efficiencies,  who  can  provide  better  products  at  lower  prices. 

Some  resolution  of  this  basic  conflict  has  become  more  important 
and  more  difficult  as  many  new  factors  have  entered  the  equation  as  a 
result  of  new  technology,  industrial  maturity,  and  a  shrinking  world. 
Surely  our  philosophy  of  competition  must  take  into  account  our  more 
general  economic  and  political  objectives,  our  ability  to  compete  in 
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world  markets,  the  fact  that  other  ^governments  may  not  share  our 
economic  views  or  may  have  conflicting  objectives  in  terms  of  trade, 
commerce,  and  investment.  The  efforts  by  this  committee  to  consider 
such  problems  are  to  be  applauded.  But,  as  the  committee  knows,  much 
more  work  and  analysis  needs  to  be  done. 

Xot  only  are  these  problems  important  to  clarify  and  resolve  but 
the  business  community  has  an  interest  in  their  discussion,  analysis, 
and  resolution.  I  thinlc,  too,  that  this  committee  has  an  interest  in  enlist- 
ing the  efforts  of  the  business  community  in  that  work.  Unfortunately, 
much  of  the  business  community  regards  itself  in  an  adversary  position 
with  the  committee — and  understandably. 

The  proposed  legislation  is  cast  in  terms  which  promote  confronta- 
tion rather  than  objective  inquiry.  Not  only  does  this  adversely  affect 
business  cooperation  in  matters  important  to  that  community,  but  it 
promotes  committee  investigations  and  hearings  on  precisely  the  issues 
which  are  currently  the  subject  of  judicial  and  administrative  hear- 
ings, again  in  an  adversary  context  which  is  bound  to  be  viewed  as 
unfair  and  prejudicial  by  defendants. 

Let  me  turn  briefly  from  tlie  pliilosophy  of  laws  regulating  com- 
petition to  enforcement  mechanisms.  Clearly,  enforcement  suffers  not 
only  from  lack  of  a  coherent  philosophy  and  conflicting  interpreta- 
tions, but  also  from  the  lack  of  consistent  and  purposeful  administra- 
tion. And  each  aggravates  the  other. 

From  the  national  viev.-point.  enforcement  lies  largely  in  the  hands 
of  the  assistant  attorney  general  in  charge  of  the  Antitrust  Division 
of  the  Department  of  justice  and  the  members,  especially  the  chair- 
man, of  the  Federal  Trade  Commission.  Both  operate  with  very  little 
e-uidance  from  more  senior  administration  officials  or  the  Congress, 
There  is  no  g-uarantee  that  these  policy  officials  agree  on  objectives — 
or  even  jurisdiction — and  the  rapid  turnover  of  policymaking  person- 
nel in  both  the  Department  and  the  Commission  in  relation  to  the 
time  consumed  in  investigation  and  litigation  virtually  insures  uneven- 
ness  and  inconsistency  in  enforcement. 

And,  in  my  experience  at  least,  tliere  is  no  satisfactory  mechanism 
for  insuring  that  enforcement  takes  account  of  other  economic  objec- 
tives of  a  particular  administration  or  of  the  Congress. 

Xow,  all  that  would  be  chaotic  enough,  but  it  is  in  fact  much  worse. 
The  growth  of  private  treble  damage  suits  in  the  past  two  decades 
has  meant  that  a  number  of  private  attorneys,  representing  private 
clients  and  not  necessarilv  the  public  interest,  have  been  promoting 
interpretations  of  the  antitrust  laws  consistent  with  both  their  client's 
interests  and  their  ovrn  large  contingent  fees.  Each  such  decision 
creates  legal  jn-ecedent  and  this  serves  to  develop  economic  policy 
removed  from  congressional  oversight  and  Executive  sui)ervision 
which  placinc:  it  in  the  hands  of  some  450  district  court  judo-es,  who 
unavoidably,  have  different  degrees  of  experience  in  economic  theory 
and  business  practices,  and  who  must  formulate  their  decisions  in  a 
framework  of  facts  and  policies  articulated  by  private  counsel. 

I  do  not  have  problems  with  private  treble  damage  cases  vrhere  the 
issues  involved  are  unlawfu.l  practices:  price  fixing,  asTeements  not 
to  compete,  discriminatory  pricing,  and  so  forth.  Here  it  may  be  use- 
ful to  engage  the  efforts  of  the  private  bar.  But  where  the  issues  in- 
volve structure— where  the  lawfulness  of  a  particvdar  practice  totally 
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depends  on  definitions  of  monopoly  power,  market  and  fundamental 
economic  analysis,  it  is  unwise  to  leave  development  of  basic  national 
economic  policy  to  a  process  as  unstructured  and  uno-uided  as  private 
litio-ation.  And  I  regard  it  as  particularly  dangerous  to  the  serious 
public  interest  where  the  lawyers  involved  may  have  a  huge  financial 
stake  in  the  decision  itself. 

There  are  problems,  too,  with  the  treble  damage  suits  which  may 
follow  a  successful  antitrust  victory  by  the  Department  of  Justice. 
Such  suits  im]30se  huge,  and  perhaps  senseless,  burdens  on  an  already 
overburdened  judiciary.  I  say  "senseless"  for  three  reasons :  The  dam- 
ages involved  are  always  speculative,  involving  guesses  which  in  other 
contexts  would  be  regarded  as  inappropriate  for  resolution  by  either 
judge  or  juiy.  The  trebling  of  such  damages  is  from  a  plaintiff^s  view- 
point a  pure  windfall  in  a  context  where  there  is  little  public  interest 
in  proliferating  litigation  after  the  basic  economic  policy  has  clearly 
been  established  by  the  relief  granted  in  the  underlying^  governmental 
proceedings.  In  this  context  it  is  again  the  lawyei-s  who  benefit  the 
most  at  the  expense  of  an  overworked  Federal  judiciai-y. 

My  opposition  to  treble  damage  cases  following  a  successful  Gov- 
ernment antitrust  case  does  not  stem  from  any  belief  that  defendants 
who  are  found  guilty  of  criminal  practices  should  not  be  severely 
punishe^l.  They  should  be.  Existing  fines  are,  I  believe,  far  smaller 
than  desirable,  and  genuinely  severe  fines,  accompanied  by  equitable 
relief,  should  serve  to  deter  unlawful  practices,  which  is.  after  all,  the 
Tinderlving  purpose  of  the  statutes. 

Finally,  the  committee  is  well  advised  to  consider,  as  it  is  consider- 
ing, Avhether  or  not  judicial  enforcement  in  the  first  instance  is  the  best 
way  of  administering  laws  affecting  competition.  Federal  courts  are 
presentlv  overburdened  with  work,  these  cases  are  large  and  complex, 
and  theie  is  little  provision  in  present  law  for  judges  to  secure  ade- 
quate professional  assistance  and  help  in  complex  economic  litigation. 
In  addition — and  this  fact  goes  to  more  than  the  w^ork  of  the  com- 
ji-iittee — Federal  judges  are  grievously  underpaid  for  the  importance 
of  their  work  and  the  experience  and  skill  which  w^e  must  attract  to 
the  bench.  In  addition,  in  many  parts  of  the  country  court  faxiilities 
are  woefully  inadequate;  the  Southern  District  of  New  York  is  one 
where  that  situation  is  particularly  bad. 

These  are  difficult  problems,  Mr.  Chairman,  particularly  in  the  po- 
litical and  economic  climate  prevailing  today,  and  I  don't  have 
satisfactory  answers  to  many. 

I  do  believe  that  the  work  of  the  committee  will  be  most  productive 
when  it  is  directed  to  clarification  of  the  basic  objectives  of  our  philos- 
ophy of  competition  and  to  the  mechanisms  of  its  implementation,  and 
least  productive  when  it  appears  to  be  examining  precisely  the  issues 
which  are  subject  to  current  litigation  and  which,  inevitably,  result 
in  partisan  approaches  to  problems  which  are  important  to  all  of  us 
to  resolve  in  nonpartisan  ways. 
Thank  vou,  Mr.  Chairman. 

Senator  Hart.  Thank  you  very  much,  ]\Ir.  Katzenbach.  You  voice 
even  more  explicitly  in  your  statement  the  concern  and  the  reason.^, 
that  move  vou  so  strongly  to  urge  that  we  delay. 

I  would"  like  to  have  'printed  in  the  record  an  exchange  of  corre- 
spondence that  occurred  between  you  and  I  on  that  point. 
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Mv.  Katzexbacii.  Certainly,  ]Mr.  Chairman. 

[The  documents  referred  to  appear  as  exhibit  1  at  the  end  of  Mr. 
Katzenbach's  oral  testimony.] 

Senator  Hart.  This,  I  know,  is  not  the  center  of  your  concern,  but 
in  partial  response,  if  in  your  judgment  balance  could  be  added  to  this 
record  from  witnesses  known  to  you  who  are  not  on  the  schedule,  we 
would  Vv-elcome  j'our  giving  their  names. 

]Mr.  Katzexbacii.  I  appreciate  that,  Mr.  Chairman,  but  as  you 
know,  we  have  listed  some  400  people  who  will  testify  in  the  Govern- 
ment case  and  I  would  not  wish  any  of  those  witnesses  to  testify  here 
before  they  testify  there.  Of  course,  that  testimony  will  be  available  to 
this  committee. 

Senator  Haet.  I  wonder  if  there  has  ever  been  a  congressional 
hearing  as  thorough  as  a  good  lawsuit. 

Mr.  Katzexbacii.  I  don't  know  the  answer  to  that.  I  would  sug- 
gest— Mr.  Chairman,  as  you  and  I  know  very  well,  Senator  Hruska 
as  well — really  extensive  hearings  by  the  Senate  Judiciary  Committee 
with  respect  to  the  1904  Civil  Rights  Act. 

Senator  Hart.  And  they  were  not  as  detailed  as  the  Civil  Eights 
Commission  finding. 

]Mr.  Katzexbach.  Mv.  Chairman,  I  think  on  a  subject  like  this  it 
is  extremely  important  that  you  do  have  adequate  infoi-mation  on  a 
very  difficult  economic  subject. 

If  I  may  say  so,  I  do  not  believe  that  it  would  be  possible  for  your 
present  stall',  in  the  time  this  committee  has  operated  and  if  tliey 
devoted  the  totality  of  their  attention  to  the  computer  industry,  to  have 
on  that  single  mdustry  a  very  adequate  understanding;  and  I  don't 
believe  that  they  would  claim  to  liave  very  much  at  all. 

I  don't  think  that's  a  good  basis  for  legislation.  I  think  if  you  are 
going  to  undertake  this  kind  of  a  task  the  Senate  should  give  to  this 
committee  the  resources  that  it  genuinely  needs  to  do  the  study  and 
work  to  resolve  basic  economic  policy. 

Senator  PIart.  I  really  suffer  the  same  discomfort  as  I  suffered  in 
the  very  first  set  of  hearings  I  attended  in  this  committee. 

It  was  back  in  1059  and  literally,  the  first  hearings  were  on  the  steel 
industry.  Along  with  others,  I  asked  questions  of  steelmakers.  I  didn't 
feel  very  comfortable. 

The  next  set  of  hearings  had  to  do  with  some  bills  that  treated  profes- 
sional team  sports.  I  listened  to  my  colleagues  ask  questions.  It  just 
happened  that  I  had  some  experience  in  that  field  and  thouglit,  '"Good 
God,  how  dumb"  those  questions  were. 

Tliis  problem  affects  the  whole  function  of  Congress  and  I  wish  we 
could  be  experts  and  close  down  and  revievv  steel  and  review  sports, 
but  we  can't. 

Mr.  Katzex'bach.  Senator,  is  that  really  important  ? 

Senator  Hart.  Xo;  but  j'ou  suggested  we  ought  to  wait  until  vre 
know  fully. 

]\Ir.  Katzexbacii.  No.  Senator.  I  said  if  you  think  it  is  important 
that  you  know  every  industry  in  detail,  j'ou  should  wait  and  get  that 
information.  I'm  raising  a  different  question  now. 

I'm  saying,  Shouldn't  the  function  of  this  committee  be  not  to  deier- 
mine  wliat  should  be  done  about  the  computer  industry  or  any  otlicr  in- 
dustry, but  shouldn't  your  attention  be  focused  on  how  those  problems 
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are  being  dealt  with  in  the  Government  today,  shonldn't  you  focus  your 
attentioii  on  the  ])roblem  of  how  are  those  administered  and  enforced? 

Shouhl  there  be  a  Federal  Trade  Commmission  and  an  Antitrust 
Division  in  the  Department  of  Justice?  Should  they  be  done  in  the 
courts  ?  Should  there  be  a  commission  to  do  this  ?  What  is  the  expertise 
of  the  staff  of  the  Federal  Trade  Commission?  How  do  they  handle 
cases  ?  How  do  they  make  decisions  ? 

Senator  Hart.  The  honest,  forthright  answer,  although  unwise  po- 
litically, would  be  if  we  had  thought  of  that  first,  I  bet  we  could  have 
spent  2  years  on  that. 

Mr.  Katzenbacii.  Productively. 

Senator  Haet.  Yes;  we  think  we  are  doing  a  constructive  job.  Xow 
let  me  get  to  a  point  that  you  referred  to  in  your  testimony. 

You,  for  a  few  years,  had  an  intimate  view  of  antitrust  litigation, 
massive  and  complex.  How  can  we  speed  up  that  process  and  still  as- 
sure due  process  ? 

JNIr.  Katzenbacii.  Well,  sir,  I  think,  myself,  and  I  expressed  this 
view  wlien  I  w^as  in  the  Department  of  Justice,  that  much  of  what  is 
done  there  and  the  time  that  it  takes  is  because  of  the  Department's 
aporoach  to  cases  itself. 

They,  to  a  very  great  extent;  overprepare  their  cases.  They  don't 
put  adequate  resources  into  a  particular  case.  ISIuch  of  what  they  do  is 
simply  in  response  to  private  complaints.  Little  of  it  has  to  do  with  the 
basic  structure  of  industry. 

I  can  remember  one  instance,  and  I  will  leave  out  tlie  name  of  the 
defendant,  where  a  criminal  case  w\as  brought  by  the  Antitrust  Divi- 
sion, and  then  they  came  up  to  me  with  some  papei-s  and  said  they 
wanted  to  do  a  great  deal  more  discovery. 

I  said,  ''You  should  be  ready  for  trial.  You've  brought  a  criminal 
case.  There's  no  excuse  for  the  Government  not  being  ready  for  trial 
in  90  days." 

They  said,  "Oh,  it'll  take  us  2  more  years  to  prepare  this  case."  xind 
they  had  brought  a  criminal  indictment  against  a  large  company. 

I  said  they  could  not  do  that.  They  had  to  prepare  their  case.  They 
ended  up  dismissing  that  case,  after  they  got  adequate  information. 

But  time  and  time  again,  I  think  the  problem  was — and  it  relates 
to  the  politics  of  it — that  the  head  of  the  Antitrust  Division  likes  to 
bring  a  big  case  and  get  credit  for  it  and  a  lot  of  publicity. 

It  means  you're  very  active.  You're  very  popular  with  those  who 
w^ant  antitrust  law  enforced.  All  you  have  to  do  is  bring  the  case. 

You're  almost  never  around  at  trial.  You're  there  at  the  takeoff,  but 
you're  never  tliere  at  the  landing  and  somebody  else  is  there  at  that 
time. 

When  w^e  went  to  the  Department  of  Justice,  when  I  went  into  the 
Department  of  Justice,  at  first  we  had  a  whole  bunch  of  cases  which 
Bob  Kennedy  had  to  end  up  dismissing;  cases  in  which  there  simply 
was  inadequate  evidence,  cases  that  had  been  brought,  in  my  ]*ud.o:ment, 
by  the  prior  administration  to  create  a  reputation  of  vigorous  law  en- 
forcement. And  it's  very  ]Dainful  to  dismiss  those  cases  because  tlie 
people  who've  been  in  there  in  the  past  say,  "I  don't  know  wdiy  they're 
dismissing  them.  It  was  a  good  case  when  I  was  there.  I  don't  know 
why  it  isn't  a  good  case  ]iow." 
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I  think  that  has  to  be  avoided.  I  think  there  is  politics  not  in  the 
partisan  sense,  but  I  think  the  liead  of  the  Antitrust  Division,  tlie 
head  of  the  Federal  Trade  Commission,  makes  his  reputation  in  a 
short  period  of  time  and  then  goes  out  and  eai-ns  a  lot  of  money  in 
private  practice,  but  he  makes  it  from  bringing  cases;  he  doesn't  make 
it  from  pushing  those  cases,  from  prosecuting  those  cases,  and  from 
finishing  those  cases. 

A  case  in  which  I'm  involved  was  under  investigation  by  the  De- 
partment of  Justice  for  almost  2  3"ears  before  it  was  brought,  and  that 
was  5^/2  years  ago. 

Senator  Hart.  I  ask  this  question  not  to  suggest  I  doubt  your 
answer,  but  do  you  think  there  continues  to  be  a  need  as  a  matter 
of  public  policy  for  a  law  that  penalizes  market  dominance  when 
exercised  abusively  or  aggressively  ^ 

Mr.  Katzenbach.  I  think,  Senator,  that  the  purpose  of  the  anti- 
trust laws,  or  present  laws,  or  any  future  legislation,  ought  to  be 
twofold. 

I  tliink  there  are  some  practices,  as  there  are  today,  which  ought 
to  be  simply  outlawed  and  made  criminal,  and  as  to  those,  I  have  no 
problem  at  all. 

With  respect  to  what  you  refer  to  as  market  dominance,  I  think 
there  the  question  is  not  one  of  penalizing  success  if  success  has  been 
gained  in  legitimate  ways  and  should  not  be  so  viewed. 

There,  I  think,  the  issue  is  what  structure  in  that  industry,  the 
present  one  or  what  other  one,  will  best  serve  the  economic  objectives 
of  the  countiy ;  and  I  have  no  problem  where  that  restrains  progress, 
where  tjiat  keeps  prices  higher  than  prices  ought  to  be,  where  the 
consumer  does  not  benefit  from  that,  where  it,  in  effect,  is  non- 
competitive. 

I  have  no  problem  with  saying  that  industry  should  be  restructured 
so  it  would  be  competitive.  I  don't  think  that  should  be  regarded  as 
penalizing  someone. 

I  think  that  should  be  regarded  as  restructuring  the  industry  be- 
cause the  public  interest  so  requires. 

Senator  Hart.  "Well,  you  have  commented  on  the  varying  levels  of 
exi;)erience  and  attitude  of  the  district  court  judges. 

Do  you  feel  that  the  decision  as  to  whether — not  calling  it  punish- 
ment or  penalizing — restructuring  can  be  handled  by  these  450  judges  ? 

JNIr.  Kx\.tzexbach.  Under  present  circumstances,  I  have  serious 
doubts  about  it,  in  part,  because  I  think  the  law  itself  is  not  terribly 
clear  as  applied  in  complex  situations  and  because,  of  course,  the 
experience  of  those  judges  varies  so  greatly. 

There  are  judges  who  clearly  would  be  competent  to  decide  those 
cases.  Tliere  are  judges  whom  I  think  are  less  competent. 

I  would  personally  think  that  in  theory  it  would  be  better  to  have 
a  specialized  court  or  administration  of  the  type  that  you  suggest  in 
your  bill. 

As  I've  said  to  you  before,  less  formally,  my  problem  with  that  is 
can  you  attract  people  of  the  requisite  skill  and  wisdom  and  training 
and  background  to  stay  in  those  positions  long  enough  to  accomplish 
those  purposes  ? 
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Senator  Hart.  I'm  glad  we  share  the  feeling  that  a  specialized 
tribunal  could  be  more  eiTective  and  consistent.  The  second  question  is, 
could  you  keep  them.  Almost  as  a  footnote,  you  made  a  comment  in 
your  testimony  about  the  judicial  pay  scale.  You  have  to  do  something 
about  that. 

]Mr.  Katzenbach.  You  really  should.  We're  losing  the  best  judges. 
Some  are  being  lost,  and  many  cannot  be  attracted  at  the  current  salary 
scale  for  Federal  judges  ancl  it  is  inadequate;  they  are  embarrassed 
by  lack  of  funds ;  they  look  at  what  their  colleagues  are  making  in  the 
private  bar,  and  it  is  a  real  serious  problem. 

Senator  Hart.  You  don't  agree  with  everything  I  do,  but  I  voted  as 
a  big  spender  on  the  judicial  pay  bill. 

Mr.  Katzexbach.  Senator,  I  agree  with  almost  everji:hing  you  do. 
There's  only  one  big  exception. 

Senator  Hart.  We  are  now  confronted  with  a  meeting  of  the  full 
committee  in  executive  session.  We  did  not  learn  about  it  until  long 
after  scheduling  these  hearings. 

We  just  got  notice  of  it  yesterday,  we  have  to  interrupt.  ]My  im- 
pression is  it  will  not  be  for  very  long.  Let  me  see  if  I  can  get  one  more 
question  in. 

You  talked  about  the  desirability  of  strong  fines  for  clearly  improper 
conduct  and  suggested  the  need  to  increase  the  amount  that  could  be 
applied. 

Senator  Hruska  and  I  have  joined  in  seeking  to  achieve  that.  Your 
testimony,  I'm  sure,  will  help  to  persuade  our  colleagues. 

You  don't  say  anything  about  a  jail  sentence  as  a  deterrent  in  these 
tilings.  I  have  become  convinced  that  a  brief  jail  sentence  for  some- 
one like  you  and  me  is  a  whale  of  a  lot  more  deterring  than  an  even 
longer  jail  sentence  for  some  fellow  that  was  bom  in  one  of  those  blind 
alleys  and  finds  jail  more  comfortable  than  where  he  had  to  live. 
How  do  you  feel  about  the  deterrent  effect  of  an  occasional  vice 
president  spending  30  days  in  jail  ? 

Mr.  Katzenbach.  I  think  it  would  be  useful.  In  these  days  a  lot  of 
respectable  people  are  going  to  jail. 

Senator  Hart.  And  not  going  to  jail. 

Mr.  Katzexbach.  And  not  going  to  jail.  I  Avould  be  for  it.  Senator. 
I  don't  mean  to  be  facetious.  I  think  if  a  person  violates  a  clearcut  law- 
he  fixes  prices  with  a  competitor — he  must  know  that's  wrong,  and  I 
think  they  should  be  personally  punished. 

The  reason  I  wanted  a  big  fine  and  do  want  a  big  fine  for  that  is  I 
think  the  only  Avav  you're  going  to  get  com])anies,  some  companies  at 
least,  to  really  police  their  own  practices  is  to  put  a  genuine  penalty  on 
them  for  that  kind  of  clear  conduct.  The  only  kind  of  conduct  that 
])robably  should  be  prescribed  by  the  criminal  laws  is  clear  violations, 
price  fixing,  that  sort  of  thing. 

Senator  Hart.  Thanks  very  much.  I'm  sorry,  we  will  have  to  recess. 

[Whereupon,  a  brief  recess  was  taken.] 

Senator  Hart.  Tlie  committee  will  be  in  ordei'.  Senator  Hruska  ? 

Senator  Hruska.  ]Mr,  Katzenl)ach,  it  is  with  great  interest  that  I 
listened  to  your  testimony  and,  frankly,  I  think  it  has  a  great  deal 
of  merit  to  it  philosophically  as  well  as  in  a  practical  way.  In  a 
practical  sense  there  is  a  pending  case. 

And  the  impact  of  these  hearings  upon  that  case,  of  course,  cannot 
be  evaluated  now,  but  only  in  the  future.  In  all  frankness,  I  might 
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observe  at  this  point  that  I  am  not  in  sympatliy  with  tlie  ireneral 
objectives  or  the  merits  of  the  pending  bill,  wliich  was  placed  tliis 
morning  into  the  i-ecord  once  again. 

Sometimes  I  am  accnsed  of  prejudging  the  case,  not  having  heard 
all  the  evidence.  To  observations  of  that  kind  I  say  any  degree  of 
prejudgment  or  lack  of  official  temperament  in  that  regard  is_  of 
small  consequence  compared  to  that  conflict  of  interest  that  arises 
within  the  breaths  and'  in  the  minds  of  the  author  of  the  l)ill  who 
chairs  this  conmiittee.  And  certainlv,  he  has  a  bias  in  favor  of  the 
bill. 

I  am  entitled  to  my  own  judgment  on  it.  and  in  a  little  while  some 
of  the  questiou-s  which  I  ask  will  bear  out  the  principal  reasons  why 
I  am  against  this  bill. 

May  I  ask  you,  Mr.  Katzcnbach:  Is  this  case  in  New  York  being- 
tried  l)y  the  court  or  by  a  jury  ? 

]\Ir.  Katzenbacii.  Just  to  the  court. 

Senator  Hruska.  So,  presumably,  any  of  the  press  notices,  either 
in  the  trade  journals  or  otherwise,  would  have  lesser  impact  than  if 
it  were  a  jury  case  where  the  panel  would  get  to  that  material — 
improperly,  perhaps,  but  get  to  it. 
Is  that  a  fair  observation? 

Mr.  Katzexbach.  Yes;  as  I  said  in  my  statement  I  am  sure  it  will 
not  influence  the  judne. 

Senator  Hruska.  How  long  will  this  trial  take  from  now  on,  starting 
in  October? 

Mr.  IvATZEXBACH.  It  is  very  difficult  to  make  that  estimate,  Senator. 
I  don't  know  how  many  days  the  court  will  sit.  I  don't  laiow  whetlier 
the  Government  intends  to  call  all  its  witnesses. 

If  all  of  the  witnesses  are  called  by  both  sides,  and  if  the  court  sits 
4  or  ,5  daj's  a  week,  it  will  go  over  a  year. 

Senator  Hruska.  How  long  did  the  case  in  Oklahoma  City  take  ? 
]Mr.  Katzenbacii.  About  G  weeks. 

Senator  Hruska.  "\Mien  was  this  trial  started  ?  When  was  the  peti- 
tion signed  and  filed  ? 

Mr.  Katzexbach.  In  the  Govei-nment  case  ? 
Senator  Hruska.  In  the  Ncav  York  case. 

Mr.  Katzex^bacit.  The  petition  was  signed  on  Januarv  IT,  1969,  the 
last  full  day  of  the  Jolmson  administration.  It  v^-as  the  Friday  before 
Mr.  Nixon  was  inaugurated  on  the  Monday. 
Senator  Hruska.  "Who  signed  it  ? 

]Mr.  Katzexbach.  It  was  signed  by  the  then  Attorney  General, 
Ivamsey  Clark.  That  came,  I  believe,  as  something  of  a  surprise  not 
only  to  IBM  1  )ut  to  Pi-esidcnt  Johnson. 

Senator  Hruska.  In  your  testimony  you  observe  that  one  purpose 
of  the  law  is  to  promote  competition.  That  is,  you  cite  two  conflicting 
things.  One  is  that  the  pur]iose  of  the  law  is  to  ])romote  competition 
not  protecting  competitors.  Is  that  a  valid  proposition  ? 

Is  that  what  tlie  antitrust  law  of  this  nature  is:  To  protect  com- 
petitors? 

Mr.  Katzexbach.  I  do  not  believe  that  that  is  what  it  is,  or  that  is 

Avhat  it  should  be.  I  believe  that  there  are  decisions  where  it  is  very 

difficult  to  explain  the  result  in  any  other  terms,  or  I  do  not  think 

that  any  purpose  other  than  that  of  protecting  competitors  is  served. 

I  think  the  purpose  of  the  antitrust  laws  should  be  to  insure  an 
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economic  system,  and  I  think  this  does  in  almost  all  circumstances 
require  competition,  and  vigorous  competition,  but  a  system  in  which 
the  consumer  gets  better  products  at  lower  prices  than  he  would  other- 
wise get.  That  seems  to  me  the  whole  purpose. 

I  think  what  that  requires  in  particular  industries  may  be  different. 

Senator  Hruska.  The  bill  that  we  are  considering  says  that  if  in  the 
judgment  of  the  Industrial  Eeorganization  Court,  ancl  after  a  prose- 
cution by  the  Industrial  Eeorganization  Commission,  it  is  found  that 
the  company  is  too  big,  the  Court  can  split  it  up  into  pieces  of  lesser 
size  than  the  present  size  is. 

What  impact  will  that  have  on  the  consumer  insofar  as  prices  are 
concerned?  Is  there  any  idea  if  that  result  does  happen?  Instead  of 
having  one  big  compaiiy  and  several  smaller,  give  them  each  one- 
tenth^and  say,  ''Go  at  it  "now.  Now  you  are  on  equal  terms." 

Mr.  Katzexbacii.  I  think  the  results  would  probably  vary  from 
industry  to  industry.  What  is  important  is  that  a  size  that  will  achieve 
genuine  economies  of  scale,  which  will  provide  for  sufficient  research 
and  development  in  order  to  produce  and  to  innovate  new  products, 
should  not  be  prohibited. 

Now,  in  some  industries  that  may  be  larger  than  it  would  be  m 
otliers.  I  don't  see  how  you  can  have  a  rule  of  thumb  that  says  when 
vou  get  to  be  this  size  in  any  absolute  sense,  or  even  in  proportion  to 
other  companies  and  other  'industries,  that  you  therefore  should  be 

broken  up.  i  i    1 1 

We  certainly  don't  want  to  go  back  to  a  cottage  nidustry  and  hold 
that  out  as  an  efficient  economic  system. 

Senator  Hruska.  What  would  such  a  procedure  have  by  way  of 
impact  upon  competition  worldwide?  It  is  thought  by  some  economists 
that  the  tendency  in  Europe  and  perhaps  in  Japan  is  to  try  to  com- 
bine some  of  the  companies  that  they  now  have  in  larger  units  to 
compete  against  U.S.  firms.  In  fact,  they  resort  in  some  places  to 
cartels  to  achieve  that  purpose. 

Obviously,  this  Congress  has  no  jurisdiction  over  them,  and  they 
would  go  oil  their  merry  way  if  they  found  a  competitive  advantage 
to  that  tvDe  of  organization. 

Now,  if  there  is  competitive  advantage  to  that  kind  of  organization, 
and  if  in  the  United  States  the  large  companies  would  be  broken  up. 
would  it  be  a  reasonable  and  logical  outcome  that  America  would 
be  at  a  disadvantage  in  the  worldwide  market  ? 

Mr.  IvATZEXBACH.  I  think  it  might  well  be  in  many  instances.  I 
think  in  the  past  we  have  competed  very  successfully  in  foreign  mar- 
kets, far  more  successfullv  than  we  do  today,  in  part  because  of  the 
large  market  provided  by 'the  United  States.  This  permitted  organiza- 
tions to  increase  in  size  and  to  achieve  various  economies  of  scale  in 
ways  which  were  extremely  difficult — at  least  prior  to  the  Common 
INIarket — for  European  companies  to  accomplish.  I  think,  appreciating 
that  fact  and  in  response  to  American  competition,  Japan  and  Europe 
are  doing  precisely  what  you  suggest. 

Indeed,  there  is  subsidy  in  both  Europe  and  Japan  in  some  indus- 
tries, certainly  in  the  industry  in  which  I  am  presently  engaged,  which 
is  done  for  tlie  purpose  of  trying  to  achieve  those  economies  in  order 
that  those  companies  can  enter  the  United  States  market. 
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Senator  Hruska.  One  of  this  country's  aches  and  pains  is  its  bahmce 
of  payments  and,  of  course,  exports.  We  will  be  handicappins;  our 
economic  structure  here  to  satisfy  the  whim  and  the  current  mode,  or 
the  populous  demand  for  smaller  sized  companies,  resulting  in  an 
undue  regard  for  size,  without  reference  to  economic  and  industrial 
efficiency. 

There  is  going  to  be  a  price  to  pay,  isn't  there  ? 

Mr.  Katzexbach.  I  would  think  there  would  be.  Senator.  And  I 
would  think  that  in  many  of  the  larger  industries  one  of  the  circum- 
stances which  should  be  looked  at  by  those  enforcing  the  antitrust 
laws,  or  by  this  committee  if  it  engages  in  industry  studies,  is  what 
is  the  effect  of  this  with  respect  to  balance  of  payments  ?  What  is  the 
effect  of  this  with  respect  to  national  defense  considerations?  What 
is  the  effect  of  this  with  respect  to  foreign  com}>etition  and  emplo}"- 
ment  in  the  United  States  ?  I  think  those  are  valid  economic  considera- 
tions to  consider  in  trying  to  structure  what  your  economic  philosophy 
with  respect  to  competition  should  l)e. 

Senator  Hruska.  Would  another  field,  for  consideration  of  this 
committee  and  of  the  Congress,  be  that  our  antitrust  laws  have  ex- 
traterritorial effect,  at  least  in  theory?  There  is  an  effort  made  to 
enforce  extra  territorially  our  antitrust  laws. 

Isn't  it  a  fact  that  there  is  very  often  in  foreign  countries  a  require- 
ment that  any  industry  coming  to  a  certain  country  will  have  to  get 
into  a  cartel,  usually  with  the  government  itself,  and  to  respect  and  to 
totally  comply  with  the  territorial  restrictions  in  their  activity  in 
connection  with  that  joint  effort  between  the  government  and  the 
American  corporation.  So  we  have  a  built-in  prohibition  of  an  Ameri- 
can corporation  getting  into  a  situation  like  that  because  of  our  anti- 
trust laws,  and  their  extraterritorial  application,  or,  in  the  alterna- 
tive, have  them  go  abroad  and  engage  in  it  and  become  guilty  of  vio- 
lating the  law? 

Mv.  Katzenbacti.  Yes,  Senator.  I  think  circimistances  of  that  kind 
can  occur.  I  think  in  addition  to  that  American  businesses  in  this 
country  face  feelings  of  economic  nationalism  abroad,  so  that  foreign 
governments  often  prefer,  sometimes  by  law  are  required  to  prefer, 
products  made  by  their  own  local  manufacturers,  and  this  amounts  in 
a  way  to  a  subsidy  of  those  firms  and  makes  competition  more  diffi- 
cult for  American  firms. 

I  think  there  are  circumstances  where  you  can  be  required  by  for- 
eign law.  as  you  point  out,  to  engage  in  activities  that  would  other- 
wise be  illegal. 

I  think  in  the  enforcement  of  our  antitrust  laws,  normally  if  those 
are  the  facts  that  there  is  an  attempt  to  take  that  into  consideration 
and  not  to  put  a  company  in  a,  "damned  if  you  do,  damned  if  you 
don't"  situation. 

But  there  is  no  guarantee  that  that  could  be  true. 

Senator.  Hruska.  You  have  commented  on  the  inadequacy  of  pro- 
fessional assistance  to  our  trial  courts.  We  do  make  an  effort  in  one 
field,  certainly,  to  provide  that  assistance.  That  is  in  the  U.S.  Court 
of  Customs  and  Patent  Appeal.  They  do  have  a  technical  staff,  deal- 
ing as  they  do  with  highly  intricate  and  technical  subjects,  but  cer- 
tainly no  more  highlj^  technical  or  intricate  than  the  subject  matter, 
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for  example,  of  the  lawsuit  you  are  goiug  to  get  started  in  on  Octo- 
l)er  7 ;  is  that  correct. 

"Sir.  Katzenbach.  Yes ;  that  is  certainly  true.  Senator. 
Senator  Hruska.  Any  remarks  you  might  haA^e  made  about  tlie 
district  court  are  not  in  derrogation  of  the  capacity  of  ^the  judges, 
hut  they  certainly  would  have  some  bearing  on  the  lack  of  equipment 
that  they  have  with  which  to  discharge  their  duties.  Am  I  correct? 
Mr.  Katzenbach.  That  is  absolutely  correct. 
Senator  Kruska.  Do  the  antitrust  suits  get  into  patent  law? 
Mr.  KxVTZENBACH.  Many  of  them  do,  and  that  is  a  complicated 
area.  But  even  absent  patients  you  can  have  a  complicated  economic 
consideration,  complicated  technological  considerations,  and  Federal 
district  judges  normally  have  only  the  assistance  of  one  or  two  young- 
law  graduates  as  clerks.  There  are  really  no  facilities  and  very  little 
in  the  way  of  funds  available  for  them  to  engage  independent  ex- 
perts, as  I  think  many  of  these  cases,  if  not  required,  w^ould  certainly 
make  it  very  desirable. 

It  is  a  huge  job  for  one  man,  and  I  think  he  could  use  the  help  of 
objective  experts  to  assist  him.  But  there  is  no  provision  in  the  law 
for  that,  and  you  have  to  kind  of  gerrymander  at  the  moment.  That 
is,  if  the  parties  to  a  lawsuit  would  be  willing  to  put  up  on  each 
side  the  money  required  for  the  judge  to  engage  some  expert,  and 
the  judge  wanted  to,  that  device  would  be  available  to  him. 

But  I  believe  that  judges  ought  to  have  the  funds  and  the  where- 
withal to  engage  expert  assistance  on  their  own  behalf. 

Senator  Hruska.  In  past  years,  in  the  courts  of  equity,  the  court< 
were  able  to  appoint  masters. 
Mr.  Katzenbach.  Yes. 

Senator  Hruska.  Tliey  delegated  to  them  the  task  of  determining 
facts,  and  they  made  available  to  them  very  often  technical  people, 
people  who  were  drawn  from  the  field  involved  in  the  litigation,  and 
they  proceeded  in  that  way. 

One  principal  or  historical  example  is  when  Charles  Evan  Hughes 
was  appointed  master  of  the  Great  Lakes  Water  Level  case. 

I  don't  know  how  long  it  took,  probably  2  or  3  years,  to  work  out 
a  master's  report  on  that  for  the  benefit  of  the  court. 

Is  there  any  possibility  of  going  in  that  direction  in  cases  of  this 
kind? 

Mr.  Katzenbach.  Yes ;  there  is  a  capacity  to  appoint  masters  in  that 
way,  and  that  is  useful.  It  is  not  what  my  remarks  were  primarily 
aimed  at,  because  when  you  appoint  a  master  to  assist  it  goes  through 
the  normal  judicial  process  w^ith  the  evidence,  hearings,  argument, 
and  so  forth',  Ijefore  the  master.  The  master  then  files  a  report  and  the 
judge  either  accepts  or  rejects  the  findings  of  the  master. 

I  think  in  addition  to  that  a  judge  simply  needs  help  in  the  und-M-- 
standing  of  technical  issues  in  a  far  less  formal  way  than  a  hearing 
before  a  master. 

One  example  that  you  may  be  familiar  with.  Senator,  is  the  United 
Shoe  Machinery  case  wliich  was  tried  before  Judge  Charles 
Wayzansky  in  I3oston.  He  was  able  to  employ  a  distinguished 
economist,  Karl  Kaysen,  who  assisted  him  in  the  case  as  a  clerk, 
although  Dr.  Kaysen  was  not  at  that  time  a  lawyer  but  acted  as  a 
clerk  and  assisted  the  judge  in  the  preparation  of  his  opinion  and 
his  economic  analysis. 
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That  is  the  sort  of  thing  that  I  liad  in  mind. 

Senator  Hart.  Mr.  O'Leary. 

Mr.  O'Leary.  Mr.  Katzenbacli,  we  have  heard  and  read  about  the 
resources  which  have  been  brought  to  bear  in  the  litigation  between 
the  Government  and  IB]M. 

I  Avould  lilve  to  inquire  if  you  would  have  any  objection  to  supplying 
for  the  record  the  resources  which  1B]M  has  brought  to  bear  in  that 
case. 

By  that,  I  mean  the  approximate  number  of  documents  which  IBM 
has  produced,  the  approximate  number  of  documents  which  other  wit- 
nesses in  the  case  have  been  called  upon  to  produce,  the  approximate 
number  of  attorneys  and  other  personnel  working  on  behalf  of  IB^I, 
and  the  estimated  cost  to  IB]M  of  defending  itself  in  that  case. 

[Material  not  supplied.] 

Mr.  Katzexbach.  I  think  some  of  that  material  can  certainly  be 
supplied.  Frankly,  I  would  have  no  way,  Mr.  O'Leary,  of  estimating 
the  cost  to  IBM  of  defending  that  case. 

I  really  wouldn't  know  how  to  do  it.  I  ha\e  no  estimate  of  the  num- 
ber of  hours  of  management  time  that  have  been  spent  on  various 
aspects  of  this.  I  wouldn't  know  how  to  do  that.  I  know  it  is  a  real 
cost. 

I  would  have  no  way  of  breaking  out  the  number  of  hours  spent 
by  people  on  this  case  and  other  similar  litigations  that  we  are  in- 
volved in.  I  don't  think  I  could  provide  accurate  figures  in  that  regard. 

Mr.  O'Leary.  Could  you  help  us  with  respect  to  the  cost  of  outside 
counsel  ? 

Mr.  Katzexbach.  What? 

Mr.  O'Leary.  The  cost  of  counsel. 

Mr.  Katzexbach.  I  would  have  to  allocate  that  from  one  matter 
to  another  in  various  ways.  I  don't  know  what  that  would  involve, 
and  it  seems  to  me  that  it'would  be  far  more  appropriate  to  put  in  at' 
the  end  of  a  case  than  it  would  be  when  a  case  is  ongoing. 

Mr.  O'Leary.  iSIr.  Katzenbach,  do  you  beliexe  that  the  Government 
has  the  necessary  resources  to  prosecute  a  case  of  this  dimension? 

Mr.  Katzexbach.  I  do;  yes.  Mr.  Barr  points  out  to  me  that  the 
judge  has  asked  that  question  repeatedly,  and  they  have  repeatedly 
affirmed  that  they  have  all  the  resources  that  they  need. 

It  does  seem  strange  to  me,  Mi-.  O'Leary,  to  think  that  a  private 
corporation  might  have  more  resources  than  the  Government  of  the 
United  States. 

Senator  Hart.  If  I  could  go  back  to  the  days  when  you  were  respon- 
silde  for  budgeting,  while  you  knew  that  you  were  representing  a  power 
greater  than  any  pri\ate  power,  weren't  there  days  when  you  found 
you  needed  an  extra  clerk  and  couldn't  hire  one  because  we  hadn't 
given  the  money? 

"  Mv.  Katzexbach.  I  didn't  find  the  pr-oblem  then  very  different  from 
the  way  I  find  it  now.  Senator.  I  could  use  three  hands  today,  and  I 
could  have  used  them  then. 

Senator  Hart.  But  to  suggest  that  because  the  Government  is  enorm- 
ously powerful  that  therefore  the  resources  are  available  to  base  an 
antitrust  action  on  doesn't  hitch  up.  It  depends  on  how  much  Con- 
gress gives  the  Department  to  do  its  job. 

Mr.  Ivatzexbacii.  Of  course  it  depends  on  how  much  Congress  gives 
it,  Mr.  Chairman.  But  I  find  it  difficult  to  believe  that  the  Antitrust 


4850 

Division  of  the  Department  of  Justice — with  200  or  300  lawyers,  has 
the  assistance  of  the  Federal  Bureau  of  Investigation,  has  the  assist- 
ance of  other  departments  and  agencies — is  not  equipped  to  try  a  case, 
any  case. 

Oh,  everybody  complains  in  the  Government  about  their  own  budget. 
Of  course  they  do.  They  always  want  more  resources  in  any  department. 
Senator  Hart.  Is  there  any  truth — it  is  almost  a  folk  story  now — 
that  there  was  once  upon  a  time  some  person  in  the  Justice  Depart- 
ment who  decided  it  was  time  to  take  on  the  automobile  industry.  One 
of  their  explanations  for  not  doing  it  was,  "My  God,  we  will  be  lost 
for  10  years.  We  won't  be  able  to  do  anj' thing  else." 
Can  you  confirm  that  folk  story  ? 

Mr.  "Katzenbach.  Not  only  can  I  not  confirm  it,  but  there  were 
seven  cases  brought  against  members  of  the  automobile  industry  at  the 
time  that  I  was  in  the  Department  of  Justice. 

Senator  Hart.  A  basic  case  to  restructure  or  dismantle  ? 
]Mr.  Katzenbach.  That  issue  came  up  from  time  to  time,  and  basi- 
cally, the  reasons  no  case  was  brought  were  twofold.  One  was  a  very 
serious  question  as  to  whether  a  case  could  properly  be  brought — a 
restructuring  case — against  that  industry,  and,  more  importantly,  you 
didn't  know  what  you  would  do  if  you  won  it. 

Senator  Hart,  "that  is  another  reason  we  think  this  industrial  court 
concept  would  help  us.  The  issue  would  be  largely  with  "what  we  can 
do."  Can  we  do  anything  better? 

Mr.  Katzenbach.  Well,  as  Mr.  Kuaper  said  recently,  the  restruc- 
turing of  an  industry  is  an  extremely  complicated  affair  and  one  in 
which  there  is  great  risk  and  hazard  involved  if  it  is  not  done  with  the 
greatest  care  and  the  greatest  skill. 

And  even  if  it  is  the  restructui-ing  may  not  work  out  in  the  way  in 
which  honest  and  intelligent  men  anticipated  that  it  would. 

Mr.  O'Leart.  Mr.  Katzenbach,  what  about  this  situation  ?_  Let's 
assume  that  a  firm  starts  out  in  a  competitive  industry  and  simply 
outmarkets  every  other  firm  in  the  industry  and  it  does  so  to  the  point 
where  it  achieves  monopoly  power. 

Let's  assume  further  that  it  just  outcompeted  everybody  else;  no 
predator}^  pricing,  no  abuse  of  monopoly  power.  Now,  in  your  opinion, 
is  it  wise  public  policy  to  seek  to  dissipate  that  monopoly  power  and 
make  the  industry  competitive  once  again?  Or  should  we  just  tolerate 
the  existence  of  that  monopoly  power  ? 

Mr.  Katzenbach.  That  is  an  interesting  question  and  one  which 
has  never  come  up  at  any  time  in  any  industry  in  the  history  of  this 
country. 

I  could  answer  that  question  only  if  you  could  tell  me  why  it  was 
that  this  hypothetical  company  that  you  have  described  can  continue 
to  ])e  successful. 

Is  it  because  it  is  more  efficient?  Why  is  there  nobody  else  in  that 
business  ? 

As  you  describe  it  they,  simply  by  superior  skill  and  marketing, 
have  achieved  the  position  where  nobody  else  can  compete,  where, 
presumably,  nobody  else  can  get  into  that  mai'ket. 

That  is  a  very  peculiar  situation  and  one  tliat  has  never  occurred. 
Mr.  Barr  points  out,  if  that  is  the  situation,  then  there  must  be  com- 
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petition,  because  nobod}'  else  is  coming  in.  and  it  must  be  that  it  is 
eas}'  for  people  to  come  into  that  industry. 

And  for  that  reason  this  hypothetical  company  has  to  charge  prices 
and  market  in  such  a  way  that  nobody  else  is  attracted  into  that 
industry. 

Now,'^that  means,  from  any  decent  economic  analysis,  that  there 
must  be  competition  ready,  able,  and  willing  to  come  in  to  force  that 
kind  of  result. 

And  the  competitive  system  has  produced  this  and  contiiuies  to  pro- 
duce this.  As,  again.  Mr.  Barr  pointed  out  to  me,  if  that  means  that 
the  consumer  is  getting  the  best  product  at  the  lowest  price,  and 
I  suppose  that  is  what  it  does  mean  in  your  hypothetical,  then  that 
is  not  such  a  bad  objective. 

What  do  you  want  to  do — create  a  situation  where  vou  have  less 
good  products  at  higher  prices  in  order  to  have  competitors? 

That's  the  objective  ? 

Senator  Hruska.  Would  counsel  yield  ? 

What  about  the  monopoly  of  a  iiewspaper  in  a  large  city  ?  Many 
large  cities,  in  fact  all  but  a  handful  of  cities,  in  America  have  only 
one  daily  newspaper.  Is  that  a  monopoly? 

Mr.  Katzenbach.  It  is  not  really  a  very  useful  concept  in  those 
circumstances.  There  normally  is  some  competition  even  on  the  news 
side.  Normally  in  a  city  you  are  getting  competition  for  your  adver- 
tising dollar  from  radio  and  television. 

You  are  getting  some  competition  from  newspapers  in  other  cities 
if  it  is  a  nationally  advertised  product. 

That  is  a  problem  that  came  up.  It  came  up  in  the  Department 
of  Justice  when  I  was  there.  Because  of  increasing  costs  in  the  news- 
paper business  it  simply  wasn't  possible  in  many  places  to  have  two 
newspapers. 

I  thought  it  was  desirable  from  a  news  point  of  view,  the  editorial 
point  of  view,  to  have  two  newspapers,  but  the  economics  in  the  news- 
paper business  in  many  cities  simply  did  not  permit  that. 

Now,  I  don't  know  what  you  do  in  that  kind  of  a  situation  to  cre- 
ate another  newspaper.  There  is  nothing,  it  seems  to  me,  unlawful  in 
that  kind  of  a  monopoly,  and,  indeed,  I  don't  know  a  good  answer 
to  it. 

Does  the  Government  want  to  subsidize  another  newspaper?  I  think 
that  would  be  a  horrible  result. 

Senator  Hruska.  Well,  of  course,  it  depends  on  what  the  market 
is  as  far  as  news  is  concerned.  I  suppose  you  will  have  other  forms 
of  media. 

I  don't  loiow  of  many  cities  v/liere  there  are  more  than  or.e  daily 
newspaper.  And  that  is  the  situation  in  most  of  the  cities  of  America. 

Mr.  Katzenbach.  I  think  with  the  costs  in  the  newspaper  business 
that  that  is  the  situation,  and  it  is  probably  simply  not  curable. 

Senator  Hruska.  Thank  you.  Mr.  O'Learv. 

Mr.  O'Leary.  I  understand,  IMr.  Katzenbach.  that  you  don.'t  believe 
that  a  situation  like  that  has  occurred.  You  find  it  difficult  that  it 
could  occur. 

But  let's  assume  that  it  does.  Should  the  law  reach  that  situation 
or  not  ? 
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Mr.  Katzenbach.  I  don't  see  why  it  should.  On  the  facts  that  you 
give  in  your  hypothetical  I  see  no  purpose  that  would  be  served  to 
cure  a  result  that  was  achieved  by  competition  and  is  maintained 
by  competition. 

Mr.  O'Leary.  For  example,  if  Alcoa  had  achieved  its  95  percent 
share  of  the  market  without  any  abuse  of  monopoly  power  or  intent 
to  use  it,  in  your  view  it  would  be  wise  public  policy  to  leave  that 
state  of  affairs  undisturbed  ? 

Mr.  Katzenbach.  I  hadn't  thought  that  your  hypothetical  would 
have  included  the  Alcoa  case.  It  wasn't  so  stated,  Mr.  O'Leary. 
Mr.  O'Leary.  I  am  obviously  adding  a  couple  of  things  to  this. 
Mr.  Katzenbach.  That  is  an  interesting  situation  that  you  put 
with  the  aluminmii  company  because  what  would  you  do  to  cure  it? 
Would  you  say  it  is  better  to  have  competition  even  if  the  result  of 
that  is  liigher  prices  to  the  consumer  ? 

You  would  have  to  guarantee  to  me,  before  I  would  accept  it,  a  sit- 
uation that  says  you  are  going  to  get  out  of  this  better  products  at 
lower  prices. 

In  the  aluminum  situation  my  recollection  is — ^you  can  correct  if 
I  am  wrong — that,  in  fact,  nothing  resulted  out  of  the  decision  of  the 
case,  that  you've  got  competition  in  the  aluminum  business  largely 
as  a  result  of  the  demands  for  aluminum  in  World  War  II,  out  of  the 
creation  of  additional  facilities  at  Government  expense  and  that  Gov- 
ernment, in  effect,  subsidizes  in  order  to  create  additional  aluminum. 
Out  of  that  wartime  situation  you  did  have  additional  competitors 
in  the  ahmiinum  industry.  That  was  the  cost  of  it. 
Mr.  O'Leary.  Aren't  we  better  off  from  that  experience,  for  that 
affirmative  action  on  the  part  of  the  Government? 

Mr.  Katzenbach.  I  don't  know  what  would  have  happened  in  the 
absence  of  that. 
Mr.  O'Leary.  I  have  no  further  questions,  Mr.  Chairman. 
Senator  Hart.  Let  me  put  this  ultimate  idea  out.  Some  company 
in  this  comitry  manages  to  attract  the  finest  minds  and  over  a  period 
of  time,  using  only  legitimate  means,  manages  to  become  the  sole 
producer  of  everything. 

Xow.  how  do  you  react  to  that  ? 
Mr.  Katzenbach.  Fantastic  management. 

Senator  Hart.  Wouldn't  you  agree  that  that  suggests  the  kind  of 
reasons  to  persuade  some  of  us  that  raw  economic  balance  sheet  book- 
keeping alone  should  not  determine  at  what  point  private  power  be- 
comes a  threat. 

Mr.  Katzenbach.  I  am  not,  Senator,  very  sympathetic  with  that 
view. 

Senator  Hart.  Would  you  be  comfortable  with  that  one  source  of 
employment, or  product,  or  reo;ional  influence? 

Mr.  Katzenbach.  It  is  even  more  difficult  for  me  to  conceive  of 
your  hypotlietical  than  it  was  INIr.  O'Leary 's. 

And  if,  indeed,  that  came  to  pass,  as  you  put  it,  I  would  suppose 
the  time  for  chano-e  had  long  since  gone  by,  because  that  one  company 
producing  everything  would  probably  be  producing  the  Government 

too,  and  wouldn't 

Senator  Hart.  That's  right,  where  should  Ave  bloAv  the  whistle,  at 
what  level  of  concentration?  That  is  exactly  what  I  am  trying  to  find 
out. 
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Mr.  Katzexbacii.  For  political  reasons? 

Senator  Hart.  Social,  political,  that  is  exactly  what  I  am  trying  to 
find  out.  It  is  too  late  when  it  gets  too  big. 

Mr.  Katzexbacii.  If  that  really  is  the  concern  of  the  committee  I 
think  we  are  many,  many  years  from  that,  and  I  don't  see  how  that 
really  could  come  to  pass. 

Your  hypothetical,  as  you  give  it,  has  to  assume  in  this  society  that 
somehow  or  other  the  competitive  system  is  not  working  and  nobody 
is  enforcing  any  of  the  existing  laws. 

Senator  Hart.  Nobody  is  violating  any  laws.  That  develops  as  part 
of  mj^  hypothetical. 

Mr.  Ivatzexbach.  I  don't  see  how  that  is  going  to  be  possible  in 
your  hypothetical.  That  is  going  to  be  done  without  acquisition. 

It  really,  Senator,  is  so  far  out.  that  I  have  difficulty  conceiving  it.  I 
do  think  you  run  into  a  difficult  problem -when  you  say  you  wish 
to  regulate  the  economy  in  a  way  that  will  not  produce  better  products 
at  lower  prices  for  peoJDle  because  you  are  simply  concerned  al>out  size. 

Now,  that  really  is  going  back  to  an  old  mercantilist  theory,  saying 
it  seems  to  me,  somehow  or  other  people  have  got  a  right  to  be  in 
business  to  be  successful  and  to  make  a  profit  and  the  consumer  has  to 
pay  for  that. 

i  don't  accept  that. 

Senator  Hart.  Any  further  questions  ? 

Senator  Hruska.  Well,  just  this  observation. 

Isn't  the  Hart  industrial  reorganization  bill  a  massive  attempt  to 
create  a  governmental  organization  that  will  be  responsible  for  busi- 
ness judgments  at  the  expense  of  two  big  factors  in  America :  No.  1, 
industry,  as  su.ch ;  and  No.  2,  the  consumers  who  use  the  products  of 
that  industrv? 

Mr.  Katzexbacit.  I  do,  in  fact.  Senator,  think  that  that  would  be 
the  result  of  the  bill  as  it  is  presently  drafted. 

Senator  Hruska.  It  has  to  be.  AVe  liave  here  an  Antitrust  Depart- 
ment, whether  it  is  the  Antitrust  Division  or  whether  it  is  the  Federal 
Trade  Commission  or  whether  it  is  the  Consumers'  Protection  Agency, 
God  forbid,  or  whether  it  is  an  industrial  organization  commission 
and  industrial  organization  court. 

It  is  political  in  orijiin  and  nature.  It  cannot  help  but  be  that. 

Mr.  Katzexbach.  I  think  that  is  correct,  Senator. 

Anytime  the  Government  acts,  almost  by  definition,  it  becomes 
political. 

Senator  Hruska.  I  would  go  along  with  that  part  pi  the  paper  m 
3'our  position,  when  you  say' there  are  types  of  activities  that  our 
Government  should  carefully  control,  police,  and  enforce. 

But  when  we  get  into  the  area  that  involves  business  judgments  and 
activities  that  are  legal  and  lawful  and  are  not  predatory,  and  so  on, 
then  we  are  in  deep  trouble,  if  we  are  going  to  get  to  the  point  where 
we  are  going  to  form  a  Government  entity  to  say.  "Well,  we  will  step 
in  and  we  are  going  to  exercise  judgment :  all  you  have  to  do  is  comply 
and  pav  for  that  compliance." 

That  is  a  little  difficult  to  accept  unless  there  is  a  demonstration, 
unless  there  is  proof  that  the  benefits  of  such  results  will  outweigh  the 
cost  thereof,  whatever  the  cost  might  be  in  money,  or  disadvantage, 
or  price  of  goods,  and  so  on. 

Isn't  it  a  matter  of  balancins:  one  or  the  other  ? 
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Mr.  Katzenbach.  Yes.  it  is.  Senator.  I  agree  with  that. 

Senator  Hruska.  Thank  you. 

Senator  Hart.  Mv.  Barr,  did  you  care  to  add  anything  in  light  of 
the  exchange  ? 

Mr.  Bark.  Maybe  after  the  cases  are  over,  Senator,  I  would  have  a 
lot  to  say,  but  not  now,  thanlc  you. 

Senator  Hart.  Thank  you  very  much,  gentlemen. 

Mr.  Katzexbach.  Thank  you,  Mr.  Chairman. 

Senator  Hart.  The  decision  as  to  whether  to  recess  now  or  later  has 
been  sort  of  resolved  by  that  vote  signal.  The  signal  has  just  been 
given  which  indicates  a  roUcall  is  in  process  on  the  floor. 

I  would  suggest,  therefore,  that  we  recess  until  1 :30  p.m. 

[Whereupon,  at  12  :18  p.m.  the  subcommittee  recessed,  to  reconvene 
at  1  :oO  p.m.  this  same  day.] 

[The  following  was  received  for  the  record.] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF  NICHOLAS  deB. 

KATZENBACH 

Exhibit  1.— Exchange  of  correspondence  between  Senator  Hart  and  Mr.  Katzcn- 
bach  re  hearings  postponement  request. 

IBM, 
Interxational  Business   Machines   Corporation, 

Armonk,  N.Y.,  June  28,  197/,. 
Hon.   Philip  A.   H.\rt, 
Smote  Office  Building, 
Washington,  D.C. 

Dear  Senator:  I  want  to  thank  you  for  the  courtesy  which  you  showed  in 
talking  with  Mr.  Barr  and  me  with  respect  to  the  possible  hearings  of  your  sub- 
committee in  the  near  future  with  respect  to  the  data  processing  business.  You 
were  generous  with  both  your  time  and  thought,  and  I  sincerely  appreciate  it — 
whether  or  not  we  have  persuaded  you  of  the  merits  of  our  position. 

I  save  you  the  i)rincii>al  reasons  for  our  very  strong  belief  that  these  hearings, 
coming  immediately  before  the  biggest  antitrust  trial  probably  in  the  history  of 
antitrust  enforcement,  are  unnecessary  to  the  substantive  work  of  your  subcom- 
mittee and  potentially  prejudicial  to  IBM.  For  your  convenience,  I  am  attaching 
another  copy  of  the  memorandum  I  prepared  on  this  subject,  but  I  would  like  to 
add  a  few  words,  based  on  our  discussion,  to  what  I  said  there. 

Yon  pointed  out  to  me  that  if  your  committee  could  not  have  hearings  with 
respect  to  so-called  concentrated  industries  because  of  the  fact  of  pending  liti- 
gation, then,  in  many  instances,  the  committee  would  be  precluded  from  knowl- 
edge with  respect  to  that  industry.  To  a  degree,  this  is,  of  course,  true.  But  I  do 
tliink  the  IBM  istuation  differs  from  the  others  which  the  committee  has  under 
consideration.  I  offer  the  following  reasons  for  this  : 

1,  the  imminence  of  trial  in  this   case 

The  trial  of  United  States  v.  IBM  is  scheduled  to  begin  on  October  7,  and  Judge 
Edelstein  has  made  that  a  firm  date.  In  effect,  the  very  burden  of  the  work  of 
preparation  for  that  case  precludes  our  participation  in  any  hearings  on  the 
industry  which  you  might  wish  to  have.  In  addition,  if  prejudicial  publicity  in 
fact  occurs,  it  will  occur  virtually  on  the  eve  of  the  trial.  I  do  not  suggest  such 
publicity  would  influence  the  objectivity  of  the  court,  Imt  it  could  influence  the 
testimony  of  witnesses  and  certainly  would  have  an  adverse  effect  on  employees 
and  on  the  press  reporting  of  the  trial. 

2.    THE    scope    of    THE    CASE 

I'nlike  the  other  industries  which  you  had  under  consideration,  the  IBM  case 
involves  the  whole  history,  structure,  and  practices  of  the  industry  for  a  period 
of  years,  both  here  and  ai)road.  Everything  about  the  indnstry — every  fact  which 
the"  committee  could  wish  to  know — is  likely  to  be  thoroughly  investigated  in  the 
course  of  proceedings  which  will  involve  many  hundreds  of  witnesses,  many 
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thousands  of  documents,  and  which  will  last  for  over  a  year  in  my  judgment. 
\11  of  that  information  will  he  availahle  to  the  committee  in  making  its  deci- 
sions and  if  any  area  is  omitted,  the  committee  should  appropriately  have  hear- 
ings with  respect  to  that  area.  Thus,  the  situation  is  not  one  where  the  com- 
mittee wishes  to  make  a  broader  investigation  than  might  be  involved  in  par- 
ticular litigation,  and  certainly  is  not  one  in  which  the  committee  will  have  to 
develop  information  not  otherwise  available  to  it.  I  think  this  fact  alone  is  ade- 
quate di><tinction  from  the  other  matters  before  your  subcommittee. 

In  this  connection,  I  would  make  the  further  observation  that  the  committee 
can  not  possibly  iu  three  or  four  days  of  testimony— even  if  that  testimony  were 
to  be  unbiased— gain  anvthing  approaching  the  understanding  of  the  industry 
which  will  be  revealed  in  the  trial  of  the  IBM  case.  I  could  emphasize  this  point 
by  the  fact  that  the  Department  of  Justice  has  had  many  people  involved  in  this 
case  for  a  period  of  some  seven  years,  a  fact  which  is  in  stark  contrast  to  the 
resources  of  the  committee's  staff,  and  the  time  they  have  been  able  to  spend 
on  this  industry. 

3.    THE    FACT    THAT    THE    GOVERNMENT    IS    THE    PLAINTIFF 

In  my  opinion  the  fact  that  the  suit  against  IBM  was  brought  by  the  Depart- 
ment of  Justice,  rather  than  a  private  party,  puts  IBM  at  a  peculiar  disadvan- 
tage. I  am  sure  that  the  Department  of  Justice  would  not  testify  on  this  subject, 
if  invited  by  the  committee,  on  the  grounds  that  it  would  be  improper  for  them 
to  comment  on  pending  litigation.  There  are,  however,  a  number  of  competitors 
who  have  a  vested  financial  and  business  interest  in  the  success  of  the  govern- 
ment in  this  case.  However  biased,  prejudiced,  or  inaccurate  their  testimony 
before  the  committee,  the  very  fact  that  the  Department  of  Justice  has  brought 
a  case  against  IBM  tends  to  throw  a  mantle  of  objectivity  and  "public  interest" 
over  their  statements.  The  government,  therefore,  can  take  the  high  road  of  not 
testifying  while  others  make  a  public  presentation  of  what  they  characterize 
as  the  Department  of  Justice's  viewpoint. 

4.    THE    PRETPaAL    ORDER   OF    THE   DISTRICT    COURT 

Tbere  exists  a  Pretrial  Order  from  the  Southern  District  C^urt  of  New  York 
which  prohibits  either  party  from  making  any  public  comment  on  the  pending 
case.  Tliis  Order  was  originally  sought  by  IBM  because  of  inaccurate  leaks  of 
information  with  respect  to  discovery  by  the  Department  of  Justice.  It  is. 
however,  cast  in  extremely  broad  terms.  While  I  do  not  believe  the  court  would 
object  to  IBM's  testimony  before  a  Congressional  committee  in  response  to 
eitlier  a  subpoena  or  an  invitation,  it  would  be  virtually  impossible  to  testify 
without  commenting  on  issues  soon  to  be  litigated  in  the  government  case.  Even 
if  the  court  were  to  permit  such  general  comment,  any  IBM  witness  would  be 
acting  to  a  degree  at  his  iioril  in  trying  to  define  the  line  between  what  the  court 
would  regard  as  proper  and  improper. 

I  cannot  honestly  take  the  position  that  the  foregoing  reasons,  as  supple- 
mented by  the  attachment  to  this  letter,  are  in  any  sen.se  conclusive  as  to  the 
need  or  propriety  of  the  hearings  which  the  committee  is  contemplating.  I  accept 
the  fact  that  reasonable  men  could  differ  with  me.  I  do  think  you  appreciate 
that  I  make  the.se  arguments  with  sincerity  and  witli  conviction.  And  I  believe 
you  think  they  have  some  merit,  although  they  may  not  be  persuasive. 

If  I  am  correct  in  thc^^-e  beliefs,  I  wonder  whether  you  would  find  it  possible  to 
share  this  letter,  and  the  attached  memorandum,  with  other  members  of  the 
sulK-ommittee.  While  I  would  like  you  to  do  so.  I  will,  of  course,  abide  by 
your  judgment.  From  long  acquaintance  and  experience,  I  know  that  it  will 
be  a  fair  one.  even  if  I  disagree  with  it. 

It  was  good  to  see  you.  Once  again,  my  thanks  for  your  time. 
Sincerely, 

Nicholas  deB.  Katzenbach. 

June  21, 191. 'f 
Memorandum : 
Re  :  U.S.  v.  IBM 

Facts 

1.  The  Department  of  Justice  began  its  investigation  of  IBM  in  early  196T. 
IBM  cooperated  fully  in  this  investigation.  IBM  voluntarily  produced  several 
thousand  documents  requested  by  the  government.  The  suit  again.st  IBM  was 
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filed  by  the  goverument   on   January  17,   1969,   the   last   clay   of  the   Johnson 
Administration. 

2.  The  Department  of  Justice  did  virtually  nothing  to  prepare  the  case  for 
trial  during  the  first  two  to  three  years  of  the  Nixon  Administration.  During  the 
last  two  years  both  sides  have  been  actively  involved  in  discovery  and  deposi- 
tions. IBM  has  produced  to  the  government  several  million  documents,  and  the 
government  as  user  has  produced  from  various  agencies  .several  million  docu- 
ments to  IBM.  In  addition,  the  government  and  IBM  have  deposetl  over  a  thou- 
sand witnesses. 

3.  Trial  date  has  been  set  by  the  District  Court  in  New  York  (Edelstein  J.)  to 
begin  October  7,  1974.  He  has  stated  that  that  date  is  absolutely  firm,  and  he  will 
l)rook  no  further  delays.  The  government  has  submitted  a  witness  list  of  some 
175  witnesses,  and  IBM  has  submitted  a  list  of  some  400  witnesses.  Both  lists 
contain  many  people  with  expertise  in  the  technology,  economics,  and  experience 
in  the  industry.  Both  lists  contain  IBM's  competitors,  and  IBM  is  offering  testi- 
mony from  a  large  number  of  users  of  its  equipment.  The  trial  will  take  approxi- 
mately a  year  or  more,  depending  on  the  number  of  days  which  the  court  sits 
each  week. 

4.  To  give  some  notion  of  the  work  required  for  preparation  in  the  case,  in 
the  last  60  days  alone  IBM  has  spent  405  days  in  deposition.  590  days  interview- 
ing witne.sses,  and  over  7  million  documents  have  been  produced  by  both  sides. 
This  has  involved  over  25,000  hours  of  lawyer  time,  and  many  times  that  in 
assistance  from  paralegals  and  professionals.  There  is  no  reason  to  believe  that 
the  pace  of  this  work  will  slow  down  between  now  and  the  time  of  trial. 

Other  Litigation 

1.  At  about  the  time  the  government  filed  suit,  one  major  competitor  of  IBISI 
(Control  Data  Corporation)  sued  IBM,  a  leasing  company  sued  IBM.  and  a  lead- 
ing producer  of  software  (programming)  sued  IBM.  After  extensive  discovery  in 
these  cases,  they  were  settled. 

2.  About  a  year  after  the  government  filed  suit  another  leasing  company 
(Greyhound  Computer  Leasing)  sued  IBM.  After  extensive  discovery,  this  case 
was  tried  in  I'hoenix,  Arizona.  At  the  end  of  Greyhound's  case,  Judge  Walter  E. 
Ci'aig  dismissed  the  suit  for  failure  of  proof.  He  stated  that  whatever  IBM's 
success  in  the  industry,  it  was  clearly  based  on  IB^NI's  "superior  skill,  foresight 
and  industry".  Greyhound  appealed  that  dismissal,  and  the  matter  is  presently 
pending  for  decision  before  the  Ninth  Circuit  Court  of  Appeals. 

3.  Two  and  a  half  years  after  the  government  suit  was  filed,  the  Telex  Corpora- 
tion filed  a  suit  against  IBM.  After  extensive  discovery,  this  case  was  tried 
before  Judge  Sherman  Christensen  in  Tulsa,  Oklahoma.  Judge  Christensen  held 
for  Telex  on  some  of  the  antitrust  issues,  and  for  IBAI  on  its  counterclaim  that 
Telex  had  stolen  its  trade  secrets.  He  awarded  Telex  damages  in  the  trebled 
amount  of  $259.5  million  dollars.  He  awarded  IBM  damages  of  $21.9  million 
on  the  trade  secret  theft.  Both  sides  appealed  and  the  matter  is  presently  pend- 
ing for  decision  before  the  Tenth  Circuit  Court  of  Appeals.  Judge  Christensen 
held  that  it  was  unlawful  under  Section  2  of  the  Sherman  Act  for  IBM  to  make 
general  price  reductions  to  the  level  of  Telex's  competitive  prices,  even  though 
after  such  reductions  the  products  involved  were  still  profitable  to  IBM.  He 
found  that  IBM  had  a  very  high  .share  of  products  which  were  connected  to  IBM's 
central  proces.sing  units,  that  as  a  con.sequence  IBM  was  dominant  in  the 
market  defined  by  products  connected  to  IBM  central  processing  units,  and  that 
it  was  unlawful  for  IBM  to  reduce  its  prices  if  this  in  any  way  was  intended 
to  injure  a  competitor  by  retaining  business  for  IBM. 

4.  Following  Judge  Christensen's  decision  in  the  Telex  case,  a  number  of  com- 
petitors similarly  situated  to  Telex  have  filed  suit  against  IBM.  and  these 
suits  have  been  consolidated  in  California.  The  work  described  above  in  con- 
nection with  the  government  case  does  not  include  the  work  in  connection  with 
this  other  litigation,  which  also  involves  thousands  of  hours  of  lawyer  time  and 
massive  discovery. 

Argument 

The  Senate  Hearing  on  the  electric  data  processing  industry  at  this  time, 
while  the  government  case  is  pending  for  trial  within  less  th.'^n  four  months. 
can  only  be  prejudicial  to  IBil.  and  cannot  be  expected  to  develop  anytbing  ap- 
proaching the  extensive  information  with  respect  to  tb.e  industry  which  must  be 
developed  in  the  government  case.  The  issues  in  the  government  case  are  co- 
extensive with  all  of  the  issues  which  can  be  raised  with  respect  to  the  electronic 
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data  i»iocessing  industry  and  the  position  of  IBM  in  it.  All  aspects  of  the  industry 
in  the  United  States  and  abroad  will  be  covered  by  the  more  than  500  witnesses 
whose  testimony  will  be  taken.  Nothing  that  the  Committee  can  presently  do  will 
come  anywhere  near  the  rigorous  testing  which  is  bound  to  take  place  in  the 
government  antitrust  suit. 

On  the  other  hand,  hearings  at  this  stage  of  the  game  are  bound  to  be  prejudicial 
to  IBM.  Leaving  aside  the  proprieties  of  participation  by  a  defendant  in  a 
public  hearing  immediately  prior  to  trial  of  the  same  issues,  it  is  a  physical  im- 
possibility for  IBM  lawyers  to  prepare  witnesses  for  such  a  hearing.  We  must 
concentrate  all  of  our  resources  towards  presenting  our  case  in  the  Southern 
District  of  New  York.  Nor  would  it  be  desirable,  from  IBM's  point  of  view,  (again 
leaving  aside  questions  of  propriety)  to  attempt  to  present  its  case  before  a 
Senate  Committee  prior  to  hearing  the  evidence  which  the  government  will 
produce. 

It  would  be  equally  prejudiced  and  improper  for  the  government  to  present 
its  case  against  IBM  before  a  Senate  Committee  immediately  prior  to  trial. 
There  is  every  reason  to  believe  that  the  government,  for  the  same  reasons  as 
IBM,  would  decline  to  do  so. 

On  the  other  hand,  there  is  no  lack  of  people  who  have  a  vested  interest  in 
public  attack  upon  IBM.  Some  of  these  have  law  suits  presently  pending  against 
IBM,  and  ba.se<l  upon  past  experience,  have  no  hesitation  in  taking  advantage 
of  every  public  forum  to  attack  IBM.  There  are  organizations,  such  as  the  so- 
called  Computer  Industry  Association  (CIA),  which  represents  a  small  segment 
of  the  computer  industry  and  none  of  the  important  competitors,  but  which  has 
as  its  sole  pui^ose  the  promotion  of  anti-IBM  literature.  And  there  are  a  group 
of  professional  IBM  haters  who  continuously  look  for  a  public  forum  in  which  to 
attack  IBM.  If  tlie  Committee  hears  witnesses  such  as  this,  without  the  oppor- 
tunity or  time  for  exploring  all  of  the  aspects,  then  the  result  will  be  merely  to 
create  a  one-sided  misimpression  of  the  EDP  industry.  There  is  every  reason  to 
Itelieve  this  is  precisely  what  will  occur. 

Obviously,  the  Committee  must  be  free,  irrespective  of  pending  litigation,  to 
explore  those  matters  which  are  important  to  its  mission.  But  here,  unlike  other 
industries  which  also  have  some  litigation  pending,  the  issues  in  tJie  government 
case  and  the  hssues  of  interest  to  the  Committee  are  totally  and  completely  over- 
lapping. There  is  no  reason  to  believe  that  it  is  possible  for  the  Committee  to 
explore  these  problems  in  the  depth  they  will  be  explored  in  the  pending  litiga- 
tion, and  all  of  that  information  will,  of  course,  he  available  to  the  Committee. 
If  there  are  issues  not  developed  in  the  government  case,  the  Committee  could, 
at  an  appropriate  future  time,  explore  those  issues  to  supplement  the  record  in 
the  case.  And  the  timing  of  these  particular  hearings  is  as  prejudicial  as  any 
timing  could  possibly  be  from  the  point  of  view  of  the  defendant. 

Nicholas  deB.  Katzenbach. 

July  8, 197J,. 
Hon.  Nicholas  deB.  Katze^'bach, 

Genernl  Counsel,  International  Business  Maehine  Corp., 
Armonk,  N.Y. 

Dear  Nick  :  Once  in  awhile  an  easy  one  comes  along.  IMost  of  them  are  tough. 
Once  in  awhile  an  extra-difficult  one  comes  along,  and  what  to  do  about  the 
Subcommittee's  hearings  on  the  computer  industry  is  one  of  the  few  which  are 
so  tough  that  you  wish  you  were  in  Tahiti. 

There  was  no  mistaking,  as  we  visited  with  you  and  Tom,  the  depth  of  your 
conviction  that  in  proceeding  with  the  four  days  of  hearings  in  July,  IBM  would 
be  prejudiced  by  the  publicity.  Additionally,  it  would  confront  you  with  the 
dilemma  of  whether  to  present  in  testimony  IB!\I's  point  of  view  in  advance  of 
the  October  trial,  or  leaving  much  of  the  time  to  the  critics,  and  no  Subcommittee 
hearing  would  approach  in  thoroughness  the  record  to  be  anticipated  being  made 
in  the  trial  at  the  District  Court  in  New^  York. 

I  am  not  sure  what  fact  is  strongest  in  persuading  me  that  we  should  go 
forward  with  the  hearings.  If  we  were  to  postpone  until  a  "better  day"— meaning 
one  when  IBM  would  not  be  in,  about  to  go  in.  or  just  coming  out  of,  a  lawsuit — 
we  would  be  postponing  for  a  long  time.  That  other  industries  would  assign 
similar  reasons  for  postponing  their  hearings,  I  have  no  doubt.  And  at  least 
some  would  be  convinced  that  any  distinction  we  sought  to  draw  were  strained.  I 
cannot  claim  that  there  would  be  no  publicity  for  the  very  purpose  of  a  Congres- 
sional hearing  is  to  stimulate  discussion  and  direct  attention  to  some  problem, 
real  or  imagined.  But  I  am  sure  you  were  right  that  the  trade  press,  in  the 
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case  of  the  computer  industry,  would  give  it  thorough  coverage  and  I  would  incline 
to  the  belief  that  most  of  the  general  press  would  find  it  unnewsworthy,  and 
those  who  ran  it  at  all  would  do  it  as  a  one-day  report.  In  any  event,  in  contrast 
to  certain  other  events  and  anticipated  trials  which  will  go  forward  nonethe- 
less  it  will  get  very  little  attention. 

Feeling  as  I  do  that  Congress  must  attempt  to  put  antitrust  on  a  more  effective 
course,  while  not  claiming^  that  the  reorganization  l)ill  is  the  answer,  it  is  my 
decision  that  we  should  proceed  with  the  hearings.  I  am  under  no  illusion  that 
four  days  will  do  other  than  hit  highlights,  and  it  will  be  many  months  before 
we  get  even  to  the  first  stopping  place  to  see  what  the  records  suggest  with  respect 
to  legislation.  At  best  it  will  be  slow  and  I  conclude  we  ought  not,  in  this  case, 

make  it  slower.  ,     ,  ^         ,  i,    <- 

That  this  will  make  disappointing  reading  for  you,  I  have  no  doubt,  and  that 
really  is  why  the  deci-sion  and  letter  are  so  difficult. 

Sincerely,  ^  ^    ^^ 

Philip  A.  Hart. 

Exhibit  2.— Letter  From  Asftociation  of  Data  Processing  Service  Organizations. 
Inc.,  Transmitting  Position  Paper  re  IBM  Monopolization  of  Software  and 
Services  Industry 

Association  of  Data  Processing  Service  Organizations,  Inc., 

Montvale,  N.J.,  August  16,  197ft. 
Hon.  Philip  A.  Hart, 
U.S.  Senate,  Senate  Office  Building, 
Washington,  D.C. 

Dkau  Senator  Hart:  The  Association  of  Data  Processing  Service  Organiza- 
tions (ADAPSO)  has  been  following  closely  your  hearings  on  the  Industrial 
Reorganization  Act,  as  it  i)ertains  to  the  computer  industry. 

It  is  unfortunate,  that  the  representative  Association  for  the  computer  serv- 
ices industry  did  not  have  the  opportunity  to  verbalize  its  position  before  your 
Committee.  We  hope  at  some  later  date,  that  we  may  be  able  to  contribute 
testimony  before  your  Committee.  I  enclose  a  series  of  position  papers  produced 
by  the  Association  that  may  be  of  interest  to  your  Committee  and  its  deliberations. 

On  behalf  of  the  Association,  I  again  reiterate  our  desire  to  cooperate  with 

you  and  your  C/Ommittee  in  the  near  future. 

Respectfully, 

Jerome  Dreyer. 

ADAPSO/SIA  Position  Paper  on  IBM's  Monopolization  of  the  Software 
Products  And  Services  Industry 

introduction 

ADAPSO/SIA  is  the  trade  association  representing  the  software  segment  of 
the  computer  industry.  Its  members  are  engaged  in  the  marketing  of  software 
products  and  software  services  to  computer  users  and  to  hardware  manu- 
facturers. 

We  believe  the  IBM  Corporation  is  currently,  and  has  been  since  before  the 
announcement  of  System/360,  monopolizing  In  the  area  of  software  product 
development  for  IBM  computers.  This  monopolization,  which  has  resulted  in 
the  inefficient  use  of  IBM  hardware  by  the  Government  and  by  commercial  users, 
is  a  major  contributor  to  high  cost  and  poor  utilization  of  computers. 

Consequently,  this  paper  requests  the  Justice  Department  to  eliminate  what 
we  believe  to"  be  unfair  competition  and  illegal  practices  under  the  current 
law  of  the  United  States. 

HOW   IBM's   CURRENT  SOFTWARE  PRODUCTS  MONOPOLY  AND  POLICIES  HURT  ALL  USERS 

OF    IBM    HARDWARE 

An  extremely  important  and  often  overlooked  factor  contributing  to  poor  com- 
puter usage  is  the  cost  and  quality  of  the  required  software  (programming) 
effort.  The  performance  of  hundreds  of  thousands  of  programmers  is  directly  a 
function  of  the  software  tools  available  to  them.  Operating  systems,  computer 
languages,  compilers,  programming  aids,  performance  measurement  systems, 
sorts,  data  management  packages,  and  other  software  are  currently  being  given 
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ostensibly  "free"  by  IBM  to  users  of  IBM  computers.  ADAPSO/SIA  believes  that 
over  the  last  fifteen  years  IBM  has  profited  by  this  monopoly  of  the  software 
industry  t(»  the  detriment  of  all  users  of  IBM  computers. 

It  is  well  known  that  although  IBM  does  market  software  capabilities,  they 
normally  price  only  their  hardware.  As  a  result,  IBM  is  motivated  to  produce 
the  minimal  software  necessary  to  sell  computers,  or  to  produce  software  that 
maximizes  the  utilization  of  its  hardware.  Each  software  expenditure  is  evalu- 
ated in  terms  of  its  contribution  to  selling  more  hardware.  Under  sucli  conditions, 
the  user  is  the  loser,  since  independent  software  companies  which  cannot  compete 
against  ostensibly  free  or  misprices  software  are  forced  out  of  the  market.  Thus, 
less  revolutionary  computer  software  is  developed  and  fewer  innovations  or  im- 
provements are  made. 

IBil's  monopoly  over  the  software  industry,  therefore,  is  a  real  contributor  to 
the  ineffective  use  of  computers,  rather  than  IBM's  control  of  the  hardware  indus- 
try. Substandard  software,  as  fostered  by  the  current  non-competitive  climate, 
Increases  the  cost  of  computer  usage  and  the  number  of  day-to-day  problems  en- 
countered by  computer  users. 

It  is  important  to  recognize  that  the  efficient  utilization  of  computer  hardware 
is  dependent  on  the  software  or  data  services  being  used.  Good  software,  there- 
fore, must  not  simply  work,  but  it  must  work  as  effectively  as  possible  to  mini- 
mize overall  operating  expense.  This  objective  is  patently  inconsistent  with  IBM's 
goal  of  maximizing  the  number  of  installed  mainframe  computers,  which  is  par- 
ticularly true  of  the  manufacturer  which  has  captured  more  than  majority  of 
the  market. 

To  the  extent  that  a  computer  buyer  uses  the  software  and  services  so  supplied 
by  IBM,  the  user  may  experience  poorer  equipment  utilization  and  excessive 
equipment  requirements.  There  is  less  Incentive  to  IBM — indeed,  there  is  a  pen- 
alty—to supply  optimum  software  or  services.  Further,  there  is  no  incentive  to 
IBM  to  cooperate  with  or  contribute  to  the  formulation  of  standards  that  would 
minimize  in  any  way  the  computer  run  time  necessary  for  widely  used  programs. 

Finally,  it  niast  be  recognized  that,  by  virtue  of  its  dominant  position  within 
the  industry,  IBM  conditions  that  market  so  that  both  users  and  competitors  are 
forced  to  react  rather  than  initiate. 

PROBLEMS  IN  COMPETING  WITH  IBM 

The  difficulties  in  offering  viable  alternative  sources  of  software  to  the  com- 
puter-using community  are  compounded  by  IBM's  marketing  policies  and  prac- 
tices. The  obstacles  to  be  confronted  include : 

(a)  "Free"  Cotnpetition 

Software  manufacturers  must  compete  against  "free"  IBM  products  or  services 
whose  costs  are  actually  buried  in  the  price  of  hardw^are. 

( 6 )  Unfair  Sales  Practices 

IBM  offers  "tied-in"  products  or  services  which  are  selectively  priced  and/or 
supported  in  such  a  way  as  to  preclude  potential  competition. 

(c)  InntJequate  IBM  Product  Information 

Many  software  products  or  services  must  be  developed  with  less  than  adequate 
background  information  necessary  to  interface  with  existing  IBM  systems — 
either  hardware  or  software. 

(<Z)  Pre-announcements 

IBM  competition  must  cope  with  software  which  is  pre-annnunced  and  not 
even  available  from  IBM.  Further,  competitive  software  products  and  services 
must  be  continually  modified  to  interface  with  IBM  products  and  services  that 
have  been  released  prematurely  or  redesigned  specifically  to  eliminate  competi- 
tion rather  than  to  better  serve  the  customer. 

(e)    User  Discrimination 

Finally,  IBM's  competitors  who  use  IBM  equipment  frequently  find  themselves 
discriminated  against  by  IBM — i.e.,  they  do  not  require  the  same  .services  as  do 
other  IBM  customers,  but,  they  still  must  pay  for  sucli  unused  products  and/or 
services  due  to  semi-bundled  prices. 

(/)  Pricing  A  dvantage  Due  to  Size  of  IBM 

Due  to  the  size  of  IBM's  market  base,  they  have  a  pricing  advantage  over 
competitors.  The  cost  of  a  software    (or  hardware)    product  can  be  initially 
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spread  out  over  such  a  large  potential  base  that  a  unit  price  can  be  set  at  a  low 
enough  level  to  exclude  comi^etition. 

VERTICAL  vs.  HORIZONTAL  SEPARATION 

ADAPSO/SIA  does  not  believe  that  the  classical  anti-trust  relief  of  dividing 
IBM  into  several  computer  hardware  companies  (i.e.,  a  vertical  break  up)  will 
be  to  the  short-  or  long-term  benefit  of  the  public,  of  otlier  users  of  computers, 
or  of  the  software  products  industry. 

Tills  proposed  vertical  restructuring  of  IBM  could  result  in  incompatibility 
between  IBM  computer  hardware  and  software  and  also  in  increased  costs  in  the 
overall  development  of  software  products.  Therefore,  ADAPSO/SIA  recommends, 
as  an  alternative  structure  to  reduce  IBM's  influence  over  and  share  of  the  com- 
puter market,  that  IBM  be  separated  into  at  least  two  organizations — a  hard- 
ware organization  and  a  software  products/services  organization. 

Since  IBM  now  controls  the  software  products  and  services  markets,  ADAPSO/ 
SIA  further  believes  that  the  Justice  Department  must  place  special  safeguards 
and  restraints  on  IBM  to  prohibit  their  continued  control  over  these  markets. 

PROPOSED  RELIEF 

If  the  Justice  Department  and  the  Government  expect  to  improve  and  simplify 
the  operational  use  of  computers  and  to  reduce  the  costs  of  programming  for 
Government  users  and  the  business  world,  the  following  steps  must  be  taken  : 

1.  IBM  may  not  directly  or  indirectly  tie  in  its  hardware  and  software  market- 
ing efforts.  To  that  end,  IBM  must  be  required  to  separate  its  software  develop- 
ment and  marketing  so  as  to  be  separate  and  independent  from  its  hardware 
operations. 

2.  All  IBM  software,  both  existing  and  planned,  must  be  priced  on  a  basis  which 
yields  a  return  and  reflects  all  associated  costs,  separate  and  apart  from  its  hard- 
ware. 

3.  Safeguards  must  be  implemented  to  insure  that  a  competitive  software  indus- 
try, once  established,  will  remain  outside  the  domain  of  IBM.  One  such  safeguard 
would  be  to  require  that  the  entire  new  IBM  software  organization  receive  in- 
formation on  new  IBM  developments  only  at  the  same  time  tliat  it  is  released  to 
independent  software  companies. 

4.  The  IBM  software  organization  would  be  required  to  release  comprehensive 
software  interface  specifications  to  all  interested  independent  software  companies 
at  the  same  time  it  releases  it  to  its  hardware  organization. 

5.  Neither  IBM  nor  its  software  organization  should  be  allowed  to  announce 
any  software  products  prior  to  availability  for  general  use. 

SEPARATION    OF   THE   IBM    SOFTWARE    ORGANIZATION    FROM    THE    IBM    HARDWARE 

ORGANIZATION 

The  new  IBM  software  organization  should  be  separate  from  the  IBM  hard- 
ware organization  as  follows : 

1.  Separate  physical  equipment  purchased  on  an  "arm's  length"  basis  from  any 
manufacturer,  with  no  favored  terms  and  conditions. 

2.  Separate  physical  facilities. 

3.  Separate  ijersonnel,  with  no  standardized  policy  of  transfer  or  promotion 
between  organizations. 

4.  Separate  accountability  published  and  made  available  to  the  same  extent 
as  would  be  produced  for  a  completely  separate  public  coi"porate  structure. 

5.  Separate  name,  which  is  not  identified  with  IBM  for  advertising  or  market- 
ing purposes. 

6.  Prohibited  preferential  references  or  recommendations  to  third  parties  by 
either  organization,  except  on  an  objective  basis  fairly  reflecting  competitive 
terms  and  conditions. 

7.  No  advances  of  capital  or  loans  between  divisions,  except  on  terms  available 
generally  to  third  parties. 

8.  Exchange  of  services  and  products  between  divisions  only  on  the  "arm's 
length"  basis  as  available  generally  to  third  parties. 

THE  1056  CONSENT  DECREE 

ADAPSO/SIA  believes  that  the  Justice  Department  can  quickly  develop  a 
competitive  software  products  industries  by  applying  the  principle  of  the  1956 
Consent  Decree  which  states  in  part : 
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IBM  is  hereby  enjoined  and  restrained  from  conditioning  tlie  sale  or  lease  of 
any  standard  tabulating  or  electronic  data  processing  macliine  (which  shall 
include  any  machine  unit  on  a  separate  base  even  if  in  normal  use  it  is  mechan- 
ically or  electrically  connected  with  another  such  machine  unit)  upon  the  pur- 
chase or  lease  of  any  other  standard  tabulating  or  electronic  data  processing 
machine. 

Electronic  data  processing  machine  shall  mean  a  machine  or  device  and  attach- 
ments therefore  used  primarily  in  or  with  an  electronic  data  processing  system. 

Standard  tabulating  machine  or  standard  electronic  data  processing  machine 
shall  mean  a  tabulating  machine  or  an  electronic  data  processing  machine  manu- 
factured by  IBM  and  made  generally  available  to  its  customers. 

IBM's  own  senior  patent  attorney  spoke  of  the  interchaugeability  of  hardware 
of  software  in  the  following  public  statement. 

First,  in  some  respects  computer  programs  and  hardware  are  interchange- 
able ;  hence  one  can  say  that  a  new  computer  program  is  similar  to  a  new  machine. 

ADAPSO/SIA  respectfully  insists  that  the  principles  of  the  1956  Consent  De- 
cree be  enforced  relative  to  IBM's  current  and  previous  practice  of  tying  to- 
gether the  software  machine  and  the  computer  hardware  machine. 

In  summary,  we  believe  it  is  imperative  that  the  Justice  Department  bring  all 
legal  weapons  to  bear  in  order  to  develop  a  competitive  software  products 
industry. 

Attachments :  (4). 

Attachment  1 

ADAPSO    SEEKS    PERMANENT   EXCLUSION    OF    IBM    FROM    DATA    CENTER   ACTIVITIES 

New  York,  N.Y.,  February  26,  1973 — The  Data  Center  segment  of  the  As- 
sociation of  Data  Processing  Service  Organizations  (ADAPSO)  called  for  the 
permanent  exclusion  of  IBM  from  the  data  center  business  in  its  position  paper 
released  today  dealing  with  the  government's  anti-trust  litigation  against 
IBM. 

Two  position  papers  were  devised  representing  the  views  of  the  industry  from 
ADAPSO's  Software  Section  (Software  Industry  Association)  and  the  Data 
Center  segment.  The  major  thrust  of  the  software  position  (released  February  14, 
1973)  was  to  insure  fair  competition  in  the  market  place  by  recommending 
to  the  government  the  separation  of  hardware  from  software  in  the  IBM  Cor- 
poration through  the  technique  of  "maximum  separation." 

The  ADAPSO  Data  Center  Section  position  calls  for  the  formalization,  through 
the  courts,  of  IBM's  voluntary  withdrawal  from  the  data  center  business  for  six 
years  and  that  the  courts  make  this  decision  permanent. 

Further,  the  position  requests  that  IBM's  exclusion  from  the  furnishing  of 
data  center  services  is  complete,  eliminating  the  opportunity  for  a  "back-door" 
reentry  into  the  data  procesing  services  industry. 

The  Association  of  Data  Processing  Service  Organizations  (ADAPSO)  founded 
in  1961  represents  more  than  650  firms  and  branches  offering  computer  products 
and  services. 

Attachment  2 

DATA   CENTER   SECTION — STATEMENT   OF   POSITION    APPROVED:    FEBRUARY    2,    1973 

The  data  center  segment  of  the  computer  industry  was  in  large  part  created  as 
a  direct  consequence  of  the  entry  of  the  1956  antitrust  consent  decree  against 
IBM  Corporation.  That  decree  separated  out  IBM's  data  center  services  business 
into  a  separate  corporation.  Senice  Bureau  Corporation  (SBC).  The  decree  was 
twice  modified  thereafter  and  continues  in  effect.  Although  separation  of  IBM's 
data  center  services  from  its  other  businesses  was  not  complete  and  some  tie-ins 
persisted,  separation  has  accordingly  been  a  characteristic  of  the  independent 
data  center  segment  from  its  inception  and  "tie-ins"  and  economically  unjustified 
joinders  of  activities  have  therefore  presented  a  relatively  lesser  problem  to  it 
than  to  other  segments  of  the  computer  industry. 

For  whatever  reason,  the  effect  of  the  recent  private  settlement  by  IBM  of 
the  antitrust  litigation  against  it  by  Control  Data  Corporation  (CDC)  has  been 
to  completely  sever  IBM's  data  center  business  from  IBM  by  transferring  it  to  a 
competitor,  CDC.  The  data  center  segment  believes  that  this  transfer  should 
resolve  the  special  tie-in  problems  of  its  segment,  provided  that  (a)  the  complete 
separation  is  formalized  by  court  decree,  so  that  it  is  not  subject  to  later  change 
by  private  action  (b)  it  is  made  permanent  and  not  limited  to  the  six  years 
which  IBM  has  consented  to  stay  out  of  the  data  center  segment  and  (c)  it  is 
made  clear  that  IBM's  exclusion  from  the  furnishing  of  data  center  services  is 
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complete  and  includes  commercial  and  scientific  data  processing  services ;  batch 
processing;  remote  job  entry  processing;  timesharing  services;  data  preparation 
services;  and  facility  management  operations.  Such  exclusion  should  also  pro- 
hibit the  supply  of  any  support  activities  which  would,  in  effect,  represent  a 
"back  door"  entry  into  the  data  processing  services  industry. 

Attachment  3 

STATEMENT   OF   GENERAL   POSITION 

The  Association  of  Data  Processing  Service  Organizations,  Inc.  (ADAPSO) 
is  the  trade  association  of  the  computer  services  industry.  It  is  composed  of  661 
data  centers,  software  houses,  time-sharing  organizations,  facilities  managers 
and  other  vendors  of  data  processing  services  and  software  products.  It  presents 
this  Statement  of  General  Position  with  respect  to  the  competitive  structure  of 
the  computer  services  and  software  products  industry  for  the  guidance  of  the 
Justice  Department  in  the  pending  Government  litigation  against  IBM  Corpora- 
tion, as  well  as  the  Congress,  the  computer  industry  and  the  public  at  large. 

1.  ADPSO  regards  the  linking  together  of  separate  products  and  activities  of 
IBM  and  other  computer  manufacturers  as  constituting  the  fundamental  anti- 
competitive computer  industry  problem.  It  believes  there  are  no  economies  of 
scale  which  would  preclude  free  and  fair  competition  in  the  computer  industry, 
were  it  not  for  such  joinder.  This  Statement  of  General  Position  therefore  urges 
the  elimination  of  "tie-ins"  and  economically  unjustified  joinders  in  whatever 
form.  It  will  be  followed  by  independent  Statements  of  Position  by  ADAPSO's 
separate  Sections  ( Software  issued  February  14,  1973 ;  Data  Center's  Position 
enclosed)  furnishing  their  recommendations  as  to  how  such  joinders  may  be 
eliminated  in  their  industry  segments. 

2.  In  addition  to  the  siJecial  and  in  some  resi^ects  unique  interests  of  its  Sec- 
tion.s,  however,  all  ADAPSO  members  are  also  users  of  computer  hardware. 
ADAPSO  therefore  joins  in  the  overall  efforts  of  the  Government  to  bring  free 
competition  to  the  hardware  industry  by  way  of  such  remedial  action  as  will  be 
in  the  interest  of  the  iiser  puWic  generally. 

3.  Reluctantly  ADAPSO  must  also  advert  to  a  procedural  matter  of  overriding 
importance,  because  without  its  resolution  there  may  be  no  timely  anti-trust 
relief  at  all.  To  this  point  the  resources,  devoted  by  the  Government  to  the  prosecu- 
tion of  its  antitrust  litigation  against  IBM  Corporation  have  been  inadequate  to 
the  task.  That  suit  is  now  over  four  years  old.  but  pretrial  proceedings  have  not 
vet  been  completed  nor  any  trial  date  set.  The  inadequancy  is  perhaps  best  epito- 
mized bv  the  Government  Staff's  need  to  rely  for  a  large  part  of  its  discovery  on 
the  preparation  conducted  by  Control  Data  Corporation  (GDC),  a  party  to  pri- 
vate antitrust  litigation  involving  IBM.  desptie  protests  of  the  Court  and  many 
private  interests  including  ADAPSO. 

The  vice  of  such  unprecedented  Government  reliance  upon  private  interests 
has  just  been  demonstrated  by  the  alleged  destruction  by  CDC  of  important  trial 
preparation  materials.  Government  counsel  has  asserted  that  the  effect  of  the 
destruction  will  be  to  hinder  and  delay  preparation  of  the  instant  case  for  trial. 

ADAPSO  calls  on  the  President,  the  Attorney  General  and.  if  necessary-,  the 
Congress,  to  make  available  and  allocate  adequate  human  and  financial  resources 
to  the  prosecution,  to  insure  that  the  case  will  be  brought  to  final  judgment  at  the 
earliest  possible  time,  with  the  Government's  case  being  fully  and  properly  pre- 
pared. Only  in  this  way  can  we  be  sure  that  the  interests  of  all  parties,  including 
the  public,  will  be  adequately  represented. 

Attachment  4 

POSITION    PAPER    ON    THE    INCREMENTAL    MARKETING    OF    COMPUTER    SERVICES    AS   AN 

UNLAWFUL     TIE-IN     SALE 

Statement  of  Position 

Coercion  should  be  presumed  and  an  unlawful  tie-in  held  to  exist,  whenever  a 
seller  marketing  a  product  in  a  separate  line  of  commerce  also  markets  a  not  in- 
substantial volume  of  computer  sen-ices,  and  where  the  following  circumstances 
are  present : 

1.  The  first  (tying)  product  is  patented  or  copyrighted,  or  otherwise  a  la\^•ful 
monopoly  of  the  seller. 
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2.  There  exists  some  special  relationship  between  the  seller  and  the  purchaser 
which  is  independent  of  the  particular  purchase-sale  relationship  giving  rise  to  the 
questioned  transaction,  such  as  by  way  of  dealership,  franchise  or  license. 

3.  The  seller  offers  its  computer  services  only  to  those  purchasing  the  tying 
product  and  not  generally. 

4.  The  tying  product  is  important  to  the  business  of  the  computer  services  orga- 
nizations in  the  pertinent  marl^et. 

5.  The  seller  is  of  large  size  relative  to  the  computer  services  organizations  in 
the  i)ertinent  market. 

6.  The  seller  operates  in  an  oligopolistic  or  monopolistic  line  of  commerce. 
The  number  of  these  circumstances  necessary  to  justify  the  presumption  will 

vary,  depending  on  the  facts  of  each  case.  Thus,  where  4,  5,  and  6  are  present, 
as  in  the  case  of  communications  carriers  and  banks,  1,  2,  and  3  are  not  required. 
The  existence  of  all  six  should  never  be  necessary. 

Discussion 

ADAPSO  welcomes  and  encourages  fair  competition  in  the  computer  services 
industry  from  any  source — conglomerate,  congeneric,  manufacturers'  subsidiary 
and  independent.  However,  that  competition  must  be  fair. 

ADAPSO  has  fought  competition  from  subsidiaries  of  communications  com- 
mon carriers  and  from  banks,  because  of  its  deep  concern  about  the  inherently 
coercive  character  of  their  cross-market  activities.  It  intends  to  continue  its 
fight  to  insure  that  the  computer  services  industry  remains  competitive. 

Cross-market  operations,  however,  are  by  no  means  restricted  to  banks  and 
communications  carriers.  They  are  increasingly  becoming  a  feature  f)f  the  com- 
puter services  industry.  This  is  because  more  and  more  organizations  whose 
principal  products  are  in  separate,  non-computer  services  lines  of  commerce,  find 
themselves  with  large  amounts  of  "idle"  or  "excess"  computer  capability,  created 
by  the  inhouse  capacity  considered  necessary  to  liandle  peak  loads  during  lim- 
ited periods  of  maximum  operation.  Moreover,  frequently  such  companies  can 
expand  computer  capacity  over  a  given  base  quite  cheaply,  and  are  thus  tempted 
to  do  so  and  market  the  overcapacity.  The  computer  services  industry  therefore 
becomes  an  obvious  and  attractive  target  for  their  cross-market  exiiansion. 

Restrictive  cross-market  impact  by  organizations  such  as  banks,  communica- 
tions carriers,  computer  manufacturers'  subsidiaries,  charities  and  government 
organizations,  has  accordingly  for  some  time  been  a  special  and  perhaps  key 
concern  of  the  computer  services  industry.  The  mere  threat  of  cross-market 
competition  can  be  suflScient  to  discourage  a  budding  computer  ser^-ices  industry 
entrepreneur.  This  is  because  he  knows  that  cross-market  operator  sometime.s 
price  their  public  offerings  of  computer  services  on  an  incremental  cost  basi.s— 
that  is,  so  as  to  recover  only  the  incremental  costs  of  the  offering  plus  whatever 
contribution  to  fixed  costs  is  possible,  but  not  all  fixed  costs  allocated  on  an 
overall  product  basis,  plus  profit. 

In  contrast,  at  least  at  the  inception  of  his  business,  the  computer  services 
vendor  has  only  a  single  product  line  over  which  to  .spread  his  fixed  costs.  He 
does  not  have  a  ready  and  sometimes  "captive"  market  to  cover  his  "nut"  (breali- 
even  costs).  In  certain  types  of  offerings,  particularly  of  time-sharing  servic?.s. 
he  has  huge  start-iip  costs  to  recover.  He  needs  potentially  large  profits  to  attract 
risk  capital.  ObA'iously  he  cannot  expect  to  meet  the  competition  of  the  cros.s- 
market  operator  by  pricing  his  services  on  an  incremental  cost  basis. 

Price  competition  is  of  course  a  cornerstone  of  American  industry  and  enter- 
prise. If  the  cross-market  operator  has  advantages  of  scale  or  otherwise  and 
can  outperform  his  computer  services  rival  without  restraint  of  trade  or  other 
unlawful  act.  present  law  permits  him  to  do  so.  Under  the  special  circumstances 
presented  by  the  computer  services  industry,  however,  this  conclusion  often  begs 
the  real  issue,  which  is  an  evidentiary  one. 

The  question  of  whether  there  in  fact  is  restraint  in  cross-market  operations 
involving  computer  services  can  be  an  extraordinary  difficult  one  to  answer.  Its 
resolution  can  take  so  long  as  to  preclude  remedying  the  wrong  within  a  mean- 
ingful time  frame.  The  intimate  relationship  between  the  two  products  being 
sold  and  the  esoteric  nature  of  the  computer  services  transactions  may  he  very 
intricate.  For  example,  how  should  one  cost-allocate  the  use  of  an  idle  computer 
required  for  standby  or  to  handle  a  peak  load,  or  the  development  of  a  necessary 
in-Iaouse  program  redesigned  in  minor  part  for  marketing  purposes?  As  a  result, 
obtaining  and  analyzing  the  evidence  necessary  to  establish  the  most  common 
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and  pernicious  form  of  restraint  by  the  cross-market  operator,  the  "tying"  ar- 
rangement, can  take  years  of  litigation  and  enormous  expense.  "Tying"  arrange- 
ments have  long  been  held  to  be  per  se  unlawful  by  the  United  States  Supreme 
Court,  because  they  force  the  public  as  buyer  to  forego  its  free  choice  between 
the  competing  "tied"  products  and  deny  competing  suppliers  free  access  to  the 
consuming  market  of  the  tied  product.  The  Supreme  Court  has  said  that  "the 
vice  of  tying  arrangements  lies  in  the  use  of  economic  power  in  one  market  to 
restrict  competition  on  the  merits  in  another." 

Prohibition  of  cross-market  computer  services  transactions  under  the  described 
circumstances  need  not  deny  the  consumer  the  benefits  of  competition  from 
these  services.  The  cross-market  operator  has  only  to  remove  the  coercive  tie-in 
aspect  by  applying  the  now  recognized  "maximum  separation"  principle.  The 
public  and  the  cross-market  operator  are  thus  not  denied  any  advantages  or 
benefits  from  scale — which  are  often  small  and  sometimes  non-existent  in  the 
computer  services  industry — but  simply  the  marketing  leverage  which  results 
from  the  cross-market  relationship  and  the  "full  line"  approach. 

The  independent  (of  IBM)  computer  services  industry  was  conceived  in  the 
filing  of  the  United  States  Government's  antitrust  complaint  against  Interna- 
tional Business  Machines  Corporation  in  1952.  It  was  born  with  the  consent 
decree  entered  in  that  litigation  in  1956.  It  is  thus  a  very  new  one.  It  promises 
to  be  huge — far  bigger  than  hardware.  It  "bundled"  computer  statistics  are 
broken  out  fully,  to  include  operating  systems,  software  may  already  be  a  bigger 
business  than  hardware. 

To  this  point  the  industry  has  been  structured  along  classical  free  competition 
lines.  It  is  fragmented  into  a  great  number  of  small  economic  units.  It  is  char- 
acterized by  ease  of  access  to  many  parts  of  the  market,  as  well  as  demise  from 
that  market.  It  is  highly  competitive,  but  sometimes  the  competition  is  cut- 
throat and  destructive.  It  may  have  its  modern  Horatio  Alger  stories,  but  it  also 
has  disasters. 

Because  it  is  new,  highly  competitive,  esoteric,  complex,  developing  at  a  rapid 
pace  and  endangered,  the  computer  services  industry  requires  protecticm  against 
the  cross-market  tie-in  threat.  The  dangers  of  cross-market  activities  are  appar- 
ent. Under  the  described  conditions,  the  power  to  coerce  is  clearly  present.  The 
problem  of  proof  is  great.  The  industry  should  not  be  made  to  wait  the  generation 
of  legal  precedent  ordinarily  needed  to  establish  a  factual  presumption ;  by  then 
it  could  be  too  late  to  preserve  the  compiiter  services  industry's  present  highly 
competitive  state.  Recognition  of  a  presumption  of  coercion  in  connection  with 
the  computer  services  crossmarket  tie-in  sale  by  the  courts,  now,  is  necessary 
and  proper,  and  should  be  made  to  wait  mo  longer. 


Exhibit  3. — Letter  From  Ameriean  Satellite  Corp.  Re  Antieompetitire  Effeets  oj 
Proposed  IBM-Comsat  Joint  Venture 

American  Satellite  Corp.. 
Germantoicn.  Md..  August  5,  1974. 
Senate  Committee  on  the  Judiciary. 
Subcommittee  on  Antitrust  and  Monopoly, 
Washington,  B.C. 

Dear  Mr.  Hellerman  :  It  is  our  understanding  that  the  Senate  Subcommiriee 
(wi  Antitrust  and  ^lonopoly.  in  connection  with  its  review  of  the  extent  of  com- 
petition in  several  different  industries,  is  presently  considering  various  aspects  of 
IBM's  position  in  th-"  computer  market  and  its  relationship  to  the  computer 
related  products  market. 

We  wish  to  call  to  the  Subcommittee's  attention  a  recent  development  in  this 
area  of  interest :  the  announcement  of  IBM  of  its  intention  to  enter  the  domestic 
satellite  arena  as  a  co-venturer  of  COMSAT.  It  is  our  conviction  that  such  an 
entry  will  have  significant  anti-competitive  effect  upon  the  computer  industry,  the 
computer  related  products  indiistry  and  also  on  the  domestic  satellite  industry. 
Accordingly,  we  urge  the  Subcommittee  to  include  this  proposed  venture  as  a 
part  of  its  overall  review  of  IBM. 

To  assist  the  Committee  in  this  review,  we  submit  the  attached  memorandum 
indicating,  to  the  best  of  our  understanding,  the  mechanics  of  the  proposed  entry 
and  what  we  believe  will  be  the  inevitable  anti-competitive  effects  of  such 
an  entry. 

Very  truly  yours, 

.loHN  D.  .Iackson. 

Attachment. 
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Anti-Competitive  Implications  of  the  Proposed  IBM/COMSAT 
Joint  Venture 

IBM,  COMSAT  (together  with  its  wholly  owned  subsidiary  COMSAT  Gen- 
eral), and  CML  (a  company  presently  jointly  owned  by  COMSAT  General  Corp., 
bv  Lockheed  Aircraft  Corp.,  and  by  MCI  Communications  Corp.),  have  filed  a 
petition  with  the  FCC  to  permit  the  entry  of  IBM  into  the  domestic  satellite 
business.  It  is  proposed  that  IBM  will  acquire  55%  of  the  stock  of  CML  a»f\tjiat 
COMSAT  General  will  increase  its  stock  ownership  in  CML  from  33%%  to  45%. 

ASC  believes  that  tlie  proposed  IBM/COMSAT  venture  will  have  significant 
anti-competitive  effects  on  the  domestic  satellite  field,  is  a  violation  of  the  anti- 
trust laws  and  should  be  of  serious  concern  to  the  Subcommittee.  It  is  the  pur- 
pose of  this  memo  to  briefly  set  forth  the  potential  anti-competitive  effects  of 
the  IBM/COMSAT  venture.  ^      .       _     ^  ,, 

As  a  stock  acquisition  the  venture  is,  of  course,  subject  to  Section  t  ot  the 
Clayton  Act.  The  markets  affected  by  this  acquisition  and  in  which  competition 
may  be  substantially  lessened  are  domestic  satellite  (Domsat)  communications 
(especially  the  market  for  high  speed  data  transmission  by  satellite)  ;  compu- 
ter interface  and  peripheral  products ;  and  computers  themselves. 

As  tlie  Committee  is  aware  from  its  consideration  of  tlie  communications 
marketplace,  the  Domsat  market  has  a  very  limited  number  of  participants. 
In  1972  tlie  FCC  approved  entry  l)y  AT&T,  by  CML  (as  presently  organized), 
by  ASC,  by  Western  Union  Telegraph  Co.,  by  a  joint  venture  between  Huglies 
Aircraft  Co.  and  GT&E  Services  Corp..  by  Western  Tele-Communications,  Inc., 
and  bv  Radio  Corporation  of  America.  As  the  market  is  presently  structured, 
AT&T  will  be  the  sole  provider  of  interstate  switched  voice  message  traffic  and 
is  authorized  to  utilize  satellite  transmission  service  provided  exclusvely  by 
COMSAT.  While  GT&E  initially  received  approval  to  compete  aganst  AT&T 
in  this  area  via  satellite,  it  has  now— following  litigation  by  AT&T— proposed 
to  combine  its  svstem  with  that  of  AT&T  and  to  utilize  the  same  satellite  trans- 
mission services  provided  by  COMSAT.  Approval  of  that  plan  would  nullify 
the  previously  proposed  and  FCC-approved  entry  of  GT&E  and  Hughes  as  a 
joint  venture. 

In  its  1972  Domsat  decision,  tlie  FCC  inipo.sed  a  restriction  on  the  AT&T- 
COMSAT  arrangement  and  on  GT&E  precluding  tlieir  extension  of  satellite 
systems  beyond  their  existing  regulated  monopoly  business — switched  voice 
message  traffic — for  a  period  of  three  years  from  their  date  of  first  satellite 
operations.  This  restriction  will  probal)ly  expire  in  the  late  1970's,  the  same 
time  frame  for  the  proposed  IBM/COMSAT  entry. 

Western  Union  will  have  as  its  base  traffic  its  monopoly  market,  the  trans- 
mission of  various  forms  of  record  messages ;  RCA  will  similarly  have  some  base 
traffic— switched  message  traffic  to  and  from  Alaska — where  RCA  is  the  monop- 
oly common  carrier. 

The  basic  marketplace  for  competition  among  Domsat  entrants,  as  established 
by  the  FCC,  is  the  provision  of  services  other  than  monopoly  telephone  and 
record  communications,  i.e.,  the  private  line  transmission  of  voice  messages, 
video  signals  and  data.  All  FCC-approved  entrants  other  than  AT&T  and  GT&E 
will  be  permitted  to  provide  private  line  service  from  the  outset.  The  only  FCC- 
approved  entrants  without  some  monopoly — related  base  traffic — that  have 
entered  or  may  actually  enter  that  market  are  ASC  and  CML. 

There  are  other  potential  entrants  into  the  private  line  satellite  market,  even 
though  the  technological  and  financial  requirements  for  entry  are  substantial. 
IBM  is  a  likely  potential  entrant  because  it  is  the  dominant  firm  in  the  manufac- 
ture of  data  processing  equipment  and  because  the  high  speed  transmission  of 
data  generated  by  that  equipment  will,  in  the  not  very  distant  future,  be  a  prin- 
cipal kind  of  communications  carried  via  domestic  satellite.^ 

The  method  chosen  by  IBM  to  enter  the  Domsat  market — a  stock  acquisition 
and  joint  venture  with  COMSAT — eliminates  IBM  as  a  separate  entrant  or  as  a 
joint  venturer  of  a  competitor  of  COMSAT.  Furthermore,  it  eliminates  two  lesser 
entrants,  Lockheed  and  MCI,  who  are  authorized  co-venturers  of  COMSAT. 
This  elimination  of  potential  competition,  both  actual  and  perceived,  is  pro- 
hibited by  Section  7  of  the  Clayton  Act. 

1  From  a  technological  and  economic  point  of  view,  the  most  important  long-term 
marlvet  open  to  Domsat  entrants  not  possessing  a  monopoly  traffic  base  is  the  high 
speed  transmission  of  data.  The  existing  terrestrial  communications  networks  of  AT&T 
and  other  carriers  cannot  provide  efficient  long-distance  transmission  of  data  at  speeds 
above  9.6  kilobits  per  second.  Communications  satellites — coupled  with  modern  tech- 
nologv  in  earth  station  and  interface  hardware — will  economically  transmit  data  at 
speeds  far  in  excess  of  9.6  kilobits  per  second  over  any  distance,  including  coast-to-coast. 
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This  acquisition  will,  moreover,  have  very  substantial  anti-competitive  effects 
beyond  elimination  of  potential  competition.  We  believe  it  extremely  probable  that 
this  acquisition,  together  with  IBM's  dominant  position  in  the  computer  market, 
will  permit  IBM  to  develop  an  end-to-end,  highly  sophisticated,  domestic  com- 
munications system  tying  together  a  substantial  portion  of  the  nation's  computer 
capacity.  This  probability  is  heightened  by  IBM's  current  development  of  time- 
division-multiple-access  devices  and  related  equipment  which  will  permit  one 
operator,  if  it  has  its  own  satellite  communications  capability,  to  link  a  substan- 
tial portion  of  the  computers  in  the  country  on  a  time-sharing  basis.  By  the  time 
such  a  system  is  operational  the  temporary  ban  on  participation  in  data  services 
which  IBM  accepted  in  the  Control  Data  case  will  have  ended.  The  joint  venture 
with  COMSAT  will,  in  the  meantime,  "freeze"  the  market  and  serve  to  prevent 
the  development  of  comiieting  systems.  It  will,  in  the  long  run,  assure  that  IBM's 
dominance  in  computer  hardware  can  be  used  to  achieve  dominance  in  interface 
hardware  and  high  speed  data  transmission  by  satellite. 

With  end-to-end  capability,  IBM  will  be  able  to  offer  a  package  of  computers, 
interface  hardware  and  communications.  It  will  be  able  to  offer  such  a  package 
at  such  times  and  in  such  configurations  as  to  suit  its  overall  advantages  over 
its  competitors  in  each  market  and  it  will  enable  IBM  to  price  and  manipulate 
communications,  interface  hardware  and  computers  in  such  a  way  as  to  stifle 
entry  and  competition  in  each  market.  The  Government  has,  among  other  things, 
accused  IBM  of  quoting  a  single  price  for  related  packages  in  order  to  foreclose 
competition.  Paragraph  20(a).  Complaint,  United  States  v.  I.B.M.,  Civ.  No.  69 
Civ.  200,  S.D.N.Y.  Whether  IBM  does  or  does  not  actually  quote  a  single  price 
for  these  products  and  services,  it  will  enjoy  the  benefits  of  package  selling,  an 
advantage  which  will  be  shared  with  no  competitor  in  any  of  the  affected 
markets.  If  this  sort  of  competitive  advantage  may  have  substantial  anti-compet- 
itive effects,  Section  7  prohibits  its  being  obtained  by  acquisition. 

IBM  also  has  the  ability  to  design  its  computers  so  as  to  make  it  impossible, 
or  exceptionally  diflScult,  for  competitors'  peripheral  equipment  to  interface  with 
them.  The  proposed  acquisition  will  give  IBM  an  opportunity  to  use  this  means 
to  prevent  competitors  of  the  IBM/COMSAT  venture  from  selling  to  customers 
using  IBM  machines.  The  IBM/COMSAT  joint  venture  will  thus  have  the  power 
to  effect  a  foreclosure  of  a  very  substantial  part  of  the  high  speed  data  trans- 
mission market,  and  an  important  part  of  the  Dorasat  market.  An  acquisition 
that  confers  power  of  this  magnitude  violates  Section  7  prima  facie. 

There  are  other  anti-competitive  effects  of  this  acquisition  that  warrant  con- 
sideration : 

Research  and  Development— IB^l  and  COMSAT  are  among  the  country's  lead- 
ing companies  in  research  and  development.  Their  combination  will  preclude 
the  probability  of  their  competing  in  R&D  on  interface  hardware.  Furthermore, 
the  combination  will  stifle  technological  advances  in  satellite,  interface  and 
computer  technology  at  least  until  the  time  of  their  actual  entry  in  the  Domsat 
market.  xVfter  such" entry,  the  IBM/COMSAT  venture  will  discourage  the  adop- 
tion of  technological  developments  which  would  render  any  of  their  products 
obsolete. 

Computers. — If  high  speed  data  transmission  technology  advances  as  pres- 
ently projected,  computer  purchasers  and  users  will  become  increasingly  de- 
Tiendent  upon  Domsat  communications  for  eflicient  utilization  of  their  computers. 
If  IBM  is  permitted  to  enter  the  Domsat  market  and  undertakes  to  market  an 
end-to-end  product,  it  is  extremely  probable  that  its  share  of  the  computer  mar- 
ket will  increase.  Such  further  concentration  will  only  exacerbate  the  already 
existing  dominance  of  IBM  in  that  market. 

Financial  Barriers  to  Entrti. — The  financial  barriers  to  entry  into  the  Domsat 
market  are  alreadv  high.  With  the  entry  of  IBM  especially  in  combination  with 
COMSAT,  the  possibility  to  small  and  medium  companies  securing  outside 
financing  for  that  entrv  will  be  extremely  remote. 

Entrenchment  of  COMSAT.— At  the  present  time.  C0:MSAT  is  the  dominant 
companv  in  the  communications  satellite  market.  The  addition  of  IBM  will 
bring  COMSAT  immense  market  power  and  will  entrench  COMSAT'S  power 
in  this  market.  Such  entrenchment  violates  the  Antitrust  Division's  Merger 
Guidelines  and  is  violative  of  Section  7  of  the  Clayton  Act. 

Sherman  Act. — This  combination  of  companies,  each  dominant  in  its  own 
sphere,  may  also  violate  Section  2  of  the  Sherman  Act  as  a  combination  to  monop- 
olize the  market  for  high  speed  data  transmissions:  a  principal  market  to 
which  Domsat  entrants,  like  ASC.  must  ultimately  look  if  they  are  to  be 
successful. 
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As  pointed  out  above,  IBM's  dominant  position  in  computers  can  be  used  to  fore- 
close competition  in  high  speed  data  transmission.  COMSAT  brings  to  the  joint 
venture  its  dominance  in  satellite  communications,  which  is  in  all  cases  the 
optimum  and  in  many  cases  the  only  method  of  high  speed  data  transmission. 
IBM  brings  a  means  to  exclude  others  from  the  business.  A  combination  of  this 
sort  achieved  by  stock  acquisition  is  clearly  prohibited  by  Section  7  of  the  Clayton 
Act.  It  seems,  further,  to  be  almost  a  classic  combination  or  conspiracy  to  monop- 
olize, in  violation  of  Section  2  of  the  Sherman  Act. 

The  issues  raised  by  this  proposed  venture  are  significant  and  far-reaching.  If 
approved,  the  venture  will  have  a  major  impact  on  the  Domsat,  computer,  and 
computer  interface  and  peripheral  markets.  It  is  a  matter  which  should  be 
reviewed  by  the  Subcommittee  in  connection  with  its  investigation  of  the  com- 
munications and  computer  industries. 

AFTERNOOX    SESSIOX 

Senator  Hart.  The  committee  will  come  to  order. 

Our  opening  witness  this  afternoon  will  be  Mr.  Thomas  Parkin,  vice 
president  of  software,  Control  Data.  It's  my  understanding  that  Mr. 
Parkin  will  demonstrate  and  explain,  if  that  is  the  right  word  for  it, 
what  a  computer  is.  how  it  works,  and  give  us  some  practical  examples. 

We  are  appreciative  of  the  cooperation  of  the  corporation  for  making 
Mr.  Parkin  available  for  what  we  call  an  educational  purpose. 

You  may  proceed,  sir,  in  any  way  you  desire. 

STATEMENT  OF  THOMAS  R.  PARKIN,  VICE  PRESIDENT,  SOFTWARE, 
CONTROL  DATA  CORP.,  MINNEAPOLIS,  MINN.;  ACCOMPANIED 
BY  EARLE  L.  LERETTE,  SPECIAL  ASSISTANT  TO  CHIEF  EXECU- 
TIVE OFFICER 

Mr.  Parkin.  Thank  you,  Senator  Hart.  Thank  you  very  nuich  for 
the  privilege  of  being  here  to  tell  you  about  computers. 

I'm  personally  very  bullish  o]\  computers.  My  preparation  for  this 
meeting  is  25  to  30  years  of  involvement  with  computers  since  slightly 
before  there  were  any.  and  I  really  am  personally  quite  enthusiastic  as 
a  technologist  about  computers. 

I'm  not  here  to  have  anything  to  say  about  your  main  issues,  but 
hopefully  to  provide  some  background  and  help  dispel  some  of  the  aura 
of  omnipotence  computers  have  achieved. 

I'm  here  with  Mr.  Lerette  who  is  the  special  assistant  to  our  chief 
executive  officer,  Mr.  Xorris,  and  after  my  initial  remarks  he'll  show 
you  some  samples,  which  we'll  pass  around. 

It's  our  intention  today  to  try  to  talk  about  the  three  points  shown 
in  figure  1.  and  I'll  interweave  the  talking  about  these  into  one  con- 
tinuous narration,  because  if  one  tries  to  explain  what  is  a  computer 
and  how  does  it  work  and  how  are  they  used  as  separate  topics  it  be- 
comes quite  confusing. 

[The  figures  referred  to  throughout  Mr.  Perkin's  narration  appear 
as  exhibit  1  at  the  end  of  his  oral  testimony.] 

Mr.  Parkix.  We've  all  heard  about  computers.  We've  felt  their  im- 
pact on  our  daily  lives.  We  see  their  effect  in  billing,  in  all  sorts  of 
fantastic  articles  in  the  paper  about  how  a  computer  made  a  goof.  Well, 
perhaps  if  we  look  inside  a  little  bit,  we  may  get  some  understanding 
of  how  a  computer  works  and  you'll  observe  that  it  is  not  a  comput-er 
that  ever  makes  a  goof ;  it's  the  people  who  use  it  and  the  people  who 
write  programs  for  it. 
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At  the  end  I  expect  to  make  a  few  remarks  about  the  future  of  our 
technologj^  but  if  at  any  point  through  the  talk  you  wish  to  interrupt 
for  a  question,  please  do  so. 

To  give  you  some  initial  impression  of  a  computer  I've  shown  you  a 
picture,  figure  2,  which  is  an  installation  of  several  component  parts 
and  we  intend  to  discuss  these  parts  one  at  a  time  so  that  you'll  see  how 
they  interrelate  what  the  individual  pieces  do  and  what  is  a  computer. 

Figure  2  is  a  computer  system  installed  in  a  special  room  of  its  own 
with  a  fancy  subfloor  with  air-conditioning;  a  very  tidy  piece  of 
machinery.  It's  not  like  a  rolling  mill.  It's  a  place  where  people  work. 

A  computer  basically  exists  in  a  system  as  shown  in  figure  3.  With- 
out being  in  a  system  a  computer  doesn't  do  much.  By  itself  a  computer 
is  just  a  glorified  desk  calculator,  but  when  you  imbed  it  in  a  system, 
that  is,  you  make  available  to  it  storage  media,  like  tapes  and  discs,  in- 
put media,  like  card  readers,  and  remote  access  capability  like  termi- 
nals and  teletype  units,  or  line  printers,  then  it  becomes  a  system  which 
is  capable  of  doing  some  useful  work.  We'll  examine  how  those  pieces 
of  the  system  fit  together. 

There  are  many  things  a  computer  is  not.  A  computer  is  not  an 
anthropomorphic  entity  with  intelligence  of  its  own.  It's  really  a  very 
high-speed  calculating  machine. 

It  can  do  exactly  what  you  tell  it  and  it  can  do  that  very  rapidly, 
but  that's  all  it  can  do;  just  exactly  what  you  tell  it.  It's  quite  literal 
minded  as  noted  in  figure  4.  You  don't  say,  pound  a  nail.  You  say, 
pick  up  the  hammer  by  the  end  which  is  round  and  raise  it  up  and  push 
it  down.  It's  a  series  of  very,  very  miniscule  steps  of  instruction  that 
one  must  give  a  computer  to  make  it  do  something. 

Let's  look  at  the  five  basic  functions  of  the  computer  shown  in  figure 
5.  It  really  is  just  an  electronic  machine  to  do  those  five  things.  It  takes 
input  in.  It  stores  it.  It  performs  arithmetic  on  it  through  a  control 
mechanism,  and  it  provides  output.  That's  all  a  computer  does.  In  any 
of  the  many,  many  thousands  of  installations  of  computers,  that's  all 
any  of  them  do  just  those  five  basic  functions.  They  may  become  in- 
credibly complicated,  and  we'll  see  some  examples  of  this,  but  the 
essence  of  it  is  simplicity  itself. 

Again,  I  emphasize  the  five  basic  functions  of  the  computer,  shown 
in  figure  6,  because  we're  going  to  be  talking  about  each  one  of  these 
and  how  they  work  together  and  how  they  correspond  to  similar  func- 
tions in  man. 

Man  performs  input  functions  by  sight,  taste,  touch,  smell;  the 
kinds  of  things  that  you  know  how  to  do;  you  have  that  feeling  of 
gathering  from  your  senses  the  input  from  your  environment  as  noted 
in  figure  7.  A  computer  does  it  by  means  of  punched  cards,  push  but- 
tons, mag  tapes,  punched  tapes,  keyboards,  all  kinds  of  electronic  and 
electromechanical  sensory  devices  as  noted  in  figure  8. 

For  example,  figure  9  is  a  typical  punched  card,  made  A'er\'  famous 
by  the  company  of  my  distinguished  predecessor,  Mr.  Katzenbach. 
This  is  the  famous  IBM  card,  as  everyone  calls  it.  It's  a  standardized 
cai'd  which  has  rows  of  holes  in  it,  punched  in  it,  in  a  rectangle  array- 
There  have  been  various  attempts  in  the  past  to  make  those  round  but 
they  haven't  caught  on.  The  rectangular  hole  is  the  standard  and  the 
various  combinations  of  holes  tell  you  what  letter  is  punched  in  a 
particular  column. 
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For  example,  in  the  very  first  column  there's  a  punch  in  the  top  row 
and  a  punch  in  about  the  fourth  row  down  and  that  means  an  "A," 
and  a  punch  in  the  top  row  and  the  fifth  row  down  is  "B,"  and  so  on. 

So  each  of  the  characters  that  you  wish  to  get  input  into  a  computer 
will  get  punched  into  a  card  like  this,  in  general.  Xot  all  input  goes 
this  way  but  by  far  the  vast  majority  of  input  to  computers  is  through 
punched  cards. 

Figure  10  is  a  card  reader.  The  instrument  in  front  is  the  card 
reader  and  you  can  see  a  small  stack  of  cards  at  the  lefthand  side  of 
that  card  reader.  In  the  background  is  a  computer.  That  card  reader 
is  capable  of  reading  1,200  of  those  cards  a  minute,  and  it  reads  them 
through  a  very  high-speed  mechanical  motion  of  the  cards.  The  cards 
are  stacked  on  the  other  side.  And  that's  one  means  of  getting  input 
into  a  computer. 

Figure  11  is  a  disk  pack.  A  disk  pack  is  another  form  of  input  device. 
It  is  frequently  used  to  accumulate  a  large  number  of  card  images  and 
characters  from  card  images  and  then  the  disk  is  put  onto  the  machine 
and  read  in  as  the  input  medium.  The  disk  pack  is  a  series  of  little 
platters  that  look  somewhat  like  phonograph  records.  "We'll  see  another 
view  of  that  a  little  later. 

Figure  12  is  an  example  of  a  man  working  at  a  console.  This  is  the 
keyboard  type  of  input,  which  is  really  quite  slow  and  hardly  used 
except  in  some  control  situations. 

Occasionally,  large  amounts  of  data  are  recorded  on  magnetic  tape 
and  that  becomes  an  input  device. 

Figure  13  is  a  row  of  magnetic-tape  units.  The  operator  is  mounting 
one  of  the  tapes.  They're  threaded  on  from  one  reel  to  the  other  and 
read  at  very  high  speeds  by  the  transport  mechanism;  much  higher 
speeds  than  your  home  tape  recorder. 

Figure  14  is  an  operator  adjusting  an  optical  character  reader  for 
reading  documents.  This  is  a  much  more  so])histicated  kind  of  device 
which  is  beginning  to  become  available.  The  character  readers  for 
optical  character  reading  today  generally  require  special  fonts;  not 
always,  but  generally.  For  example,  printed  on  the  bottom  of  your 
bank  check  you'll  see  a  strip  of  characters  that  looks  rather  odd.  Those 
are  both  magnetically  readable  because  they're  printed  with  magnetic 
ink  and  they're  also  electronically  readable  by  optical  scanning  because 
they  have  that  peculiar  shape.  Optical  character  readers  are  just 
beginning  to  become  widely  used  as  an  input  mechanism.  They  cer- 
tainly are  faster  than  punching  cards. 

Figure  15  is  bank  teller  terminal  which  is  currently  becoming  the 
A^ogue  for  some  banks.  It's  gradually  spreading  because  it  makes  the 
banking  mechanism  much  faster  from  the  bank's  point  of  view,  much 
more  accurate,  and  provides  a  better  service  to  the  customer.  Inci- 
dentally, service  to  customers  is  the  fundamental  mechanism  which 
driA'es  the  usefulness  of  computers.  They  provide  a  better  service, 
ultimately,  to  a  customer,  or  else  they're  not  being  used. 

Figure  16  is  a  ticket  terminal  which  is  a  device  which  is  beginning 
to  be  used.  You'll  find  them  in  the  "Washington  subway  system  when 
it  starts  in  operation,  for  example.  You'll  find  them  in  off-track  betting 
situations  in  States  which  allow  lotteries  and  some  liorseracing.  They're 
being  used  around  the  world,  also,  in  numerous  applications. 
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Figure  17  is  a  kind  of  terminal  which  is  in  use  occasionally  in 
medical  situations.  The  technician  is  just  touching  the  front  panel 
of  the  display  and  the  computer,  by  analyzing  which  pad  was  touched, 
can  tell  Avhat  input  was  intended.  Typically,  a  set  of  questions  or 
statements  is  put  on  the  screen  and  the  technician  selects  which  state- 
ment she  wishes  to  have  applied  and  then  it  gets  recorded  by  the 
computer. 

In  some  situations  we  have  rather  esoteric  equipment  becoming 
available.  For  example,  figure  18  is  a  device  which  can  simultaneously 
monitor  a  number  of  bodily  functions  for  a  patient.  Those  data  are 
digitized  and  fed  directly  to  a  computer  for  recording,  for  analysis, 
and  for  observing  trends  to  see  whether  the  blood  pressure  or  whether 
the  temperature  rates  are  within  the  norm. 

Figure  19  is  an  even  more  sophisticated  example  of  an  automatic 
machine  to  do  analysis  in  the  laboratory  of  serums  and  blood  tests. 
Here  the  machine  is  doing  the  chemical  test  and  automatically  digitiz- 
ing the  data,  feeding  it  to  a  computer  for  storage  and  analysis  and 
subsequent  printout  on  the  patient  record. 

Thus  we  have  seen  a  number  of  examples  of  computer  inputs  which 
fits  the  text  shown  on  figure  20.  But,  all  a  computer  can  operate  on 
is  numbers.  Everything  else  is  data  which  becomes  converted  to  num- 
bers in  some  form.  The  data  can  be  letters,  symbols,  dimension,  meas- 
urements on  a  drawing,  the  length  of  a  bar;  whatever  information 
is  necessary  to  go  into  the  machine — but  at  some  point  it  gets  converted 
to  a  number. 

It  doesn't  become  meaningful  inside  the  computer  until  it's  in  a 
number  form  we  call  digital,  meaning  exactly  what  it  comes  from, 
the  digits  of  the  hand  indicating  the  way  we  count.  The  digital  system 
in  use  in  computers  is  the  binary  system.  "We'll  come  to  that  in  just 
a  moment. 

For  the  time  being  I  want  to  talk  about  storage  because  a  computer 
doesn't  become  interesting  and  useful  until  it  can  store  things.  Figure 
21  reminds  us  that  man  does  storing  by  memorizing  and  by  making 
notes  and  by  looking  up  things  in  books.  Figure  22  shows  us  that  a 
computer  does  storage  by  a  large  number  of  different  techniques. 

Basic  electrical  circuits  for  storing  information  have  been  in  exist- 
ence for  about  30  years.  Magnetic  drums,  magnetic  cores,  and  magnetic 
tapes  are  all  mechanisms  for  storing  information  which  are  more 
or  less  accessible  at  different  speeds.  Figure  23  notes  that  storage 
contains  three  kinds  of  important  things.  It  contains  numerical  data, 
the  kinds  of  letters  and  symbols  which  people  communicate  with  the 
computer,  and  the  instructions  for  the  computer. 

Parenthetically,  we  should  note  that  storing  instructions  in  the 
memory  of  the  machine  is  the  technique  which  made  the  digital  com- 
puter a  significantly  more  powerful  instrument  than  anything  else 
that  had  ever  been  invented  by  man  before.  This  was  a  contribution 
made  by  a  friend  of  mine,  Johnny  von  Xeumann.  He  basically  came 
up  witli  this  essentially  simple  concept  that  said  store  in  the  computer 
the  instructions  to  tell  the  computer  what  to  do  and  let  the  computer 
also  operate  on  those  instructions  as  well  as  operate  on  numbers. 
That  was  a  profoundly  simple  concept  which  changed  the  course 
of  history  because,  previously,  controlling  of  complex  computing 
machines' was  an  incredibly  difficult  and  time-consuming  proposition. 
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Instantly  he  put  the  power  of  the  computer  to  work  to  provide  its 
own  control  and  that  is  a  profound  breakthrough  in  the  annals  of 
human  endeavor. 

Let  me  talk  a  little  more  about  the  concept  of  memory  locations 
that  have  addresses.  Let  us  look  at  figure  24.  There  is  a  distinction, 
you  see,  between  the  number  on  the  box  and  the  contents  of  the  box. 
A  memory  location  in  a  computer  has  an  address — it  may  be  a 
location  number  8,  but  location  number  8  doesn't  contain  the  number 
8.  It  contains  something— a  string  of  characters  or  a  decimal  number 
or  an  alphabetical  set  of  symbols.  The  contents  of  an  address 
and  the  address  are  two  completely  different  things  and  they 
are  a  very  difficult  piece  of  the  total  concept  of  computers  to  keep  m 
mind  when  beginning  to  learn  the  subject  of  programing.  All  begin- 
ning programers  have  trouble  with  this.  Figure  25  is  an  example  of 
a  surface  of  a  magnetic  drum.  The  whole  surface  of  it  may  have 
millions  of  bits  of  information  recorded  on  it  but  each  location  oil 
that  drum,  or  certain  symbolic  locations  on  that  drum,  will  have  ad- 
dresses. For  example,  the  address  you  may  want  to  go  to  is  location 
1.012;  the  contents  of  that  address"  may  be  a  name,  it  may  be  a  piece 
of  payroll  information,  or  it  may  be  a  piece  of  data  of  any  kind  that  s 
significant  to  that  use  of  the  computer. 

Magnetic  cores  developed  fairly  early  in  the  computer  act  as  a 
storage  mechanism,  and  later  on  I'll  show  you  some  samples  of  mag- 
netic  cores. 

Figure  26  shows  that  it's  a  string  of  these  cores— a  number  of 
them— which  comprise  a  location  in  storage.  A  single  magnetic  core 
stores  a  single  bit— and  I'll  try  to  explain  what  a  bit  is— but  the  im- 
portant point  is  that  it's  a  set  of  those  bits  that  comprise  a  storage 
location.  In  the  case  of  magnetic  core  storage  we  may  have  several 
planes  of  storage  and  a  single  thread  through  all  those  planes  will 
give  you  a  single  word  or  location.  Such  a  location  has  an  address 
but  tlie  contents  will  be  determined  by  the  bits  of  storage. 

^s^ow,  one  bit  of  storage  is  a  simple  yes  or  no.  It's  a  one  or  a  zero. 
It's  an  on  or  an  off.  All  a  magnetic  core  can  store  is  just  that  one  bit 
of  information  and  if  you  wish  to  store  more,  let's  say  a  thing  called 
a  byte,  say  six  bits  or  eight  bits  comprising  a  byte,  then  you  must  have 
six  or  eight  individual  bit  storage  elements;  or  if  you  want  to  store  a 
24-bit  word,  or  a  60-bit  word,  or  some  other  size  Avord  of  information 
in  the  machine,  then  you  have  to  have  a  core,  a  one-bit  core  for  every 
one  of  those  bits  as  shown  on  figure  27. 

Figure  28  shows  us  a  bigger  view  of  the  magnetic  core.  It  shows  the 
way  they're  threaded  together.  A  magnetic  core  is  like  a  doughnut, 
but  incredibly  small.  These  days  the  smallest  ones  are  smaller  than 
the  head  of  a>in,  and  through' those  cores  they  string  two  wires  like 
this,  and  in  addition  they  strinor  a  third  wire  which  goes  through  all 
of  the  cores  at  the  same  time.  That  third  wire  is  called  the  sense  line. 
In  order  for  that  information  stored  in  that  core  to  be  known,  the 
core  is  magnetized.  It's  a  piece  of  magnetic  material  which  is  magiiet- 
ized.  It's  either  magnetized  in  the  righthand  direction  or  m  the  left- 
hand  direction,  and  if  that  core  is  magnetized  one  way,  it's  a  one;  it 
it's  magnetized  the  other  way,  it's  a  zero. 

The  way  we  get  the  information  out  of  that  core  and  the  way  we 
find  it  is  to  put  half  of  the  amount  of  current  through  one  of  those 
wires  that  it  takes  to  turn  that  core  over,  and  half  the  amount  through 
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the  other  wire,  and  it's  only  the  wire  at  the  intersection  of  those  two 
points  as  shown  in  fig:iire  29,  that  will  be  affected.  The  third  wire,  w^hich 
you  don't  see  on  the  drawing,  which  threads  through  all  the  cores, 
will  get  an  impulse  at  the  instant  that  that  core  turns  over.  It'll  get  a 
one  or  a  zero  type  of  impulse. 

Figure  30  reminds  us  that  memories  are  often  thought  of  in  a  hier- 
archical form.  The  core,  or  what  is  coming  to  replace  cores  nowadays, 
the  semiconductor  memory,  is  really  the  fastest  and  the  most  expen- 
sive. Drums  are  quite  fast,  but  an  order  of  magnitude  or  so  slower 
and  so  it  goes  down  the  chain  of  speed  versus  size.  The  bigger  the  size 
of  memory  the  slower  the  access  to  that  memory  in  general. 

This  is  a  disk  pack  and  you  can  see  the  removable  aspect  of  it.  In 
that  little  container  held  in  the  girl's  left  hand  is  the  stack  of  disks 
which  are  like  phonograph  records.  They  come  in  various  sizes  but  that 
one  typically  happens  to  be  about  5  inches  high,  and  about  12  or  13 
inches  in  diameter.  It's  easily  transportable  and  you  can  store  such 
disks  on  the  shelf  and  put  them  on  a  thing  called  the  spindle  which 
is  the  drive  mechanism  which  rotates  them  and  some  arms  come  in 
from  the  side  to  read  them,  much  like  a  phonograph  needle  reads  a 
phonograph. 

Another  example  of  storage  mechanism  shown  in  figure  32  is  the 
tape  unit.  Here  a  tape  is  being  mounted  on  a  tape  transport.  Figure 
33  is  an  artists  rendition  of  an  optical  character  reader  device.  They 
are  becoming  somewhat  more  prevalent,  as  I  mentioned  earlier,  and 
I  personally  think  that  they  will  become  an  exceedingly  important 
aspect  of  our  technology. 

Figure  34  shows  the  basic  hierarchy  of  costs  associated  with  memory. 
The  main  memory  of  a  computer  might  cost  something  on  the  order 
of  20  cents  a  bit  and  be  accessible  in  one-millionth  of  a  second:  and 
so  it  goes  through  the  different  mechanisms.  The  access  time  for  a 
tape  might  be  10  seconds,  the  access  time  to  a  disk  is  only  a  hundredth 
of  a  second;  and  you  can  see  the  time  getting  smaller  as  the  cost 
goes  up.  Obviously  there's  a  tradeoff  between  how  much  of  any  one 
kind  you  can  have  in  your  system,  and  it's  the  management  of  these 
hierarchies  of  memories  which  comprise  a  good  deal  of  the  intricacy 
of  a  computer  system. 

Figure  35  shows  us  that  both  man  and  computei"s  perform  the 
function  of  arithmetic.  People  do  it  by  counting  on  their  fingers  or 
by  figuring  on  a  piece  of  paper.  These  are  the  simple  arithmetic  cal- 
culations which  you've  learned  in  school. 

The  whole  mechanism  of  counting  stems  from  the  Egyptian  and 
Roman  times  and  earlier  when  a  whole  variety  of  number  systems  were 
invented.  Figure  36  shows  two  early  systems. 

]Modern  computers  use  what  is  called  the  binary  number  system. 
You'll  see  a  series  of  decimal  numbers  on  figure  37. 

For  example,  the  decimal  number  zero  is  represented  by  three 
binary  digits,  the  digits  zero,  zero,  zero,  and  the  number  5,  for  ex- 
ample, is  represented  by  a  one.  zero,  one.  There  are  a  set  of  eight 
possibilities  for  those  three  binary  digits,  ranging  from  three  zeros  to 
three  ones.  So,  clearly,  three  binary  digits  is  not  quite  enough  to  rep- 
resent a  full  range  of  decimal  numbers.  It  takes  four  binary  digits  to 
do  what  we  call  binary  coded  decimal  arithmetic.  That  is  to  say,  for 
each  item  that  we  wish  to  add.  we  have  to  deal  with  four  binary  digits. 
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But  four  binary  digits  will  carry  you  up  to  16  so  there's  a  certain 
amount  of  overlap  and  a  crtain  amount  of  built-in  confusion  which 
has  existed  in  this  industry  since  day  one;  built-in  confusion  because 
man  wasn't  born  with  four  fingers  on  each  hand.  Had  we  been,  we 
would  have  counted  in  the  octal  system  instead  of  the  decimal  system 
and  it  would  have  been  somewhat  more  straightforward  to  be  in  the 
computer  world. 

This  particular  confusion  now  causes  us  sometimes  to  deal  with 
binary  numbers,  octal  numbei-s,  hexadecimal  numbers,  those  based  on 
16,  or  binary-coded  decimal  numbers,  those  based  on,  say,  four  binary 
digits  representing  a  decimal  number,  and  many  combinations  in 
between.  In  fact,  the  variety  of  combinations  is  slightly  greater  than 
the  number  of  companies  in'the  business  because  many  companies  have 
two  or  three  versions  of  codes  that  cause  endless  confusion. 

■\Vhen  we  were  in  grammar  school  we  learned  how  to  do  arithmetic 
with  two  kinds  of  tables.  We  learned  how  to  add  by  memorizing  an 
addition  table.  We  learned  how  to  multiply  by  memorizing  a  multi- 
plication table. 

It  might  have  looked  a  little  bigger  when  we  were  looking  at  it  as 
kids,  but  basically,  figure  38  shows  the  sets  of  numbers  we  had  to 

You  memorized  them.  Nine  and  eight  is  17.  Six  times  five  is  30.  You 
had  to  memorize  that  set  of  numbers.  There's  quite  a  few  of  them, 
actuallv,  a  total  of  combinations. 

In  contrast,  figure  37  shows  us  that  the  binary  number  system  is 
really  rather  simple.  Addition  consists  of  those  four  numbers  shown. 
Wlien  you  add  any  one  on  the  left  to  any  one  at  the  top;  you  get 
the  number  in  the"  box  at  the  intersection.  Similarly,  multiplication 
consists  of  four  possible  results,  three  of  them  zero  and  one  is  a  one. 
So  in  the  binarv  number  system  addition  and  multiplication  are  very, 
very  simple  and  that's  why  it  has  become  the  basis  for  the  construc- 
tion of  computers.  There  are  only  eight  total  combinations  and  one 
can  build  electronic  circuits  to  do  that  simple  arithmetic.  It  would 
be  very  difficult  and  veiy  expensive  to  build  electronic  circuits  to  do 
arithmetic  on  the  base  10,  so  we  just  don't  do  it.  All  computers  work 
on  these  basic  binary  digits. 

Figure  40  is  an'  example  of  the  addition  of  numbers.  You  will 
notice  the  binary  columns  add  just  exactly  like  the  columns  of  a 
decimal  number,  with  carry,  and  that  particular  addition  sum  is  cor- 
rect, both  in  decimal  and  in  binary. 

Note  the  three  binary  digits,  of  zero,  one,  zero,  which  means  a  two, 
and  zero,  one,  one,  which  means  a  three.  You  just  add  one  column 
at  a  time  and  carry  over  to  the  left  just  like  you  do  in  decimal  arith- 
metic and  you  get"  the  result  five,  which  is  one,  zero.  one. 

Now,  we  want  to  talk  some  about  computer  instmction  bec^ise 
arithmetic  is  pretty  simple.  A^Hiat  makes  computers  complicated?  The 
basic  thing  that  makes  them  difficult  to  deal  with,  but  at  the  same 
time  gives  them  their  enormous  power,  is  their  instruction  capability. 
Figure  41  shoAvs  us  that  instructions  are  basically  the  line  at  a  time 
information  which  vou  give  to  the  computer,  the  directions  you  give  to 
the  computer,  to  do  its  job.  Thev  tell  Avhat  things  the  comnuter  is  to 
do  and  what  data  it's  to  do  it  with.  Let's  look  at  that  m  a  little  more 
detail. 


4874 

Figure  42  is  a  programer,  Avorking  from  a  series  of  instructions  to 
her  about  what  problems  to  solve.  She's  created  what  we  call  a  flow 
chart  on  the  desk  in  front  and  this  is  the  beginning  of  the  programing 
process.  She  will  be  working  in  some  language;  some  machine  lan- 
guage, or  assembler  language,  or  compiler  language,  or  problem  lan- 
guage. These  languages  are  ever-more  complicated  from  the  ma- 
chine's point  of  view  but  ever  simpler  to  use  from  the  human's  point 
of  view,  and  we  are  attempting  in  our  industry  to  approach  the  use 
of  natural  language  as  a  programing  tool.  It  may  be  many,  many  dec- 
ades before  that's  successfully  jiccomplished  as  we're  a  long  ways 
from  it  at  this  point.  Nevertheless,  we  have  come  a  long  way  in  terms 
of  the  capability  to  give  instructions  to  computers  in  so-called  higher 
level  languages.  Figure  43  shows  this  progression. 

Let's  look  at  what  has  to  happen  inside  of  a  machine.  We've  got 
this  arithmetic  capability,  shown  in  figure  44,  that  we  talked  about 
and  this  arithmetic  capability  can  add,  subtract,  multiply,  and  divide, 
and  there  are  some  registers  which  hold  the  numbers  that  we  want  to 
deal  with.  Those  registers  may  have  been  loaded  from  a  memory  loca- 
tion or  they  may  be  the  memory  location.  In  any  event,  Ave've  got 
something  in  the  computer  as  well  as  the  data. 

We  have  something  called  a  stored  program,  as  shown  in  figure 
45,  and  that  program  is  a  set  of  instructions  Avhich  look  exactly  like 
any  other  numbers  in  the  computer.  These  numbers,  however,  have  been 
very  carefully  prej^ared  so  that  those  instructions  which  appear 
like  data  will  nevertheless  cause  the  computer  to  fetch  an  item  of  data, 
add  it  to  another  item,  and  put  it  back  in  a  different  memory  location. 
It  is  a  sequence  of  very  simple  little  steps  like  that  that  comprises  the 
instructions  given  to  a  computer. 

Figure  46  shows  us  three  language  levels.  Almost  no  one  uses  the 
machine  language  level  of  programing  anymore.  That's  the  level  at 
which  the  machine  works,  but  everyone  at  least  uses  an  assembler. 

An  assembler  has  the  capability  of  telling  the  computer  in  fairly 
miserable  detail  what  to  do,  but  the  programer  can  do  it  in  a  symbolic 
way  and  let  the  computer  translate  that  symbolism  into  it's  own  in- 
structions by  means  of  a  program  called  an  assembler.  A  compiler  is 
a  higher  level  version  of  an  assembler.  You  can  be  even  less  precise 
and  somewhat  more  general  about  the  kinds  of  statements.  We'll  look 
at  that  a  little  bit  in  detail  later. 

Figure  47  shows  a  programer  writing  a  series  of  COBOL  state- 
ments. COBOL  is  the  common  business  language  which  has  grown 
up  in  our  industry  and  become  rather  a  sophisticated  tool  for  using 
computers. 

Let's  take  a  problem  and  look  at  it  in  the  three  different  ways  that 
it  might  appear,  as  shown  in  figure  48.  Suppose  we  just  want  "to  add 
two  numbers  that  are  in  storage  and  put  them  back.  On  the  left  you 
see  the  bit  patterns  as  they  might  appear  on  the  computer.  The  first 
line  says  to  the  computer,  load  the  number  at  register  100,000,  as 
you  see  at  the  far  right.  It  doesn't  tell  it  what  that  number  is.  It  just 
says  load  that  number  into  your  register.  And  the  next  instniction 
says  add  to  it  the  number  at  101.000.  And  the  third  instruction  says 
store  the  sum  at  101,001.  Those  are  the  kind  of  bit  patterns  that  would 
appear  useful  and  important  to  a  computer.  The  assembler  language 
version  of  those  Avould  be  the  center  column,  as  vou  see,  and  in  a 
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compiler  language,  say,  Fortran  or  COBOL,  you  would  write  just  a 
single  line.  In  COBOL,  for  example,  you'd  say,  add  X  to  Y,  givmg  Z, 
and  those  X,  Y,  and  Z  addresses  would  be  translated  by  the  COBOL 
compiler  to  find  those  pieces  of  data  automatically  wherever  they're 
stored  in  the  computer,  according  to  your  preplan. 

If  one  were  to  look  at  a  single  instruction  word,  as  in  figure  49, 
let's  say  a  24-bit  instruction  word  of  a  certain  kind  of  computer,  you 
might  find  that  the  9  left-most  bits  tell  the  machine  wluit  to  do; 
say,  add  or  multiply,  or  fetch  a  number. 

The  righthand  15  bits  tell  you  which  location  to  go  to.  Fifteen  bits 
is  enough  to  specify  many  thousands  of  address  locations.  It's  not  as 
powerful  as  15  digits,  remember;  it's  15  bits;  and  a  bit  is  just  a  yes  or 
no,  a  1  or  a  zero.  But  a  combination  of  bits  can  give  you  a  fairly  large 
number. 

We  looked  at  those  instructions  and,  in  fact,  I  was  reading  this  as 
101,000  on  the  righthand  end.  It's  really  the  decimal  location  40,  as 
shown  in  figure  50.  That's  the  decimal  number  -40  ^yhen  read  froni  the 
binary  system  and  so  that  particular  instruction  said  load  the  register 
with  the  contents  of  that  location.  Figure  51  shows  us  that  in  an 
assembler  it  would  be.  written  down  this  way  and  this  is  the  simplest 
level  which  man  uses  today.  In  a  compiler,  one  would  write  a  more 
general  statement,  as  I  described  earlier  and  as  shown  in  fig-ure  52. 

The  programer  turns  in  the  instructions  on  punched  cards  or  on 
written  forms  which  get  converted  to  punched  cards  by  a  key  punch 
operator,  gets  back  a  run,  which  then  consists  of  things  the  computer 
has  done  for  the  programer  and  a  test  of  that  program,  and  then  she 
examines  the  results  and  perhaps  makes  some  modifications.  Figure 
53  shows  the  programer  examining  the  results  of  a  run. 

The  programer  has  submitted  the  card  deck  to  the  computer  center 
and  gotten  back  the  results  as  seen  in  figure  54.  The  computer  operator 
at  the  center  loaded  the  cards,  as  seen  in  figure  55,  and  the  computer 
did  a  large  amount  of  work  to  process  that  set  of  cards  and  give  back 
that  little  output  to  the  programer. 

For  example,  the  computer  will  exercise  many  hundreds  of  thou- 
sands of  instructions  in  the  fortran  compiler,  and  it  may  do  this  mil- 
lions of  times  just  to  compile  a  veiy  simple  program.  The  process  is 
shown  in  figure  56.  But  that's  the  beauty  and  power  of  computers.  They 
can  do  many  simple  things  and  they  can  do  them  incredibly  fast  and 
quite  accurately. 

We've  talked  about  computer  memory  as  being  hierarchical  and 
having  quite  a  spread  in  cost  and  performance,  but  let's  look  inside 
of  it  a  litttle  bit  and  see  what  might  be  going  on  inside  of  the  computer. 
There  might  be,  say.  three  programs  in  the  machine,  illustrated  in 
figure  57.  The  computer's  memory  is  storing  these  programs  and  you 
might  wish  to  alternately  give  control  of  the  computer  to  one  or  an- 
other of  these  programs. 

So  the  industry  has  invented  what  is  called  the  operating  system 
shown  in  figure  58.  The  operating  system  is  capable  of  controlling 
which  program  is  being  run,  which  data  is  being  fed  to  which  pro- 
gram, and  keeping  all  these  pieces  going  simultaneously  at  a  much 
higher  rate  than  a  man  could  do  it  sitting  at  a  console  and  pushing 
buttons  one  after  another.  Tlie  operating  system  is  quite  a  sophisticated 
concept,  but  it's  basically  again  just  the  same  simple  extension  of  the 
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computer's  capacity  to  do  a  lot  of  things,  very  simple  steps  but  very, 
very  rapidly. 

The  operating  system  has  some  goals,  noted  in  figure  59.  It  provides 
some  capabilities  or  else  we  wouldn't  have  them;  but  operating  sys- 
tems, in  general,  are  not  the  purpose  of  computers.  They  are  merely  a 
thing  to  make  the  computer  more  useful  to  the  ultimate  user. 

Figure  60  tells  us  that  man  controls  himself  and  initiates  control  of 
the  machines  and  indeed,  man  controls  the  machines  in  quite  detail  by 
the  basic  materials  that  he  provides  as  a  program.  Without  a  program 
the  machine  is  doing  nothing.  The  machine  is  a  vei-y  complicated  com- 
puter consisting  of  tens  of  millions  of  pails  and  it  is  a  useless  collec- 
tion of  electronic  junk  without  a  program.  That  program  was  written 
by  a  man  or  a  woman  to  provide  the  control  of  that  machine  so  that 
the  data  that's  fed  into  it  is  dealt  with  in  the  way  the  person  who 
wants  to  use  the  computer  intends  it  to  be.  The  computer  initiates  none 
of  that  programing. 

Figure  61  reminds  us  that  man's  nervous  system  is  the  mechanism 
that  carries  his  signals  around,  but  in  the  computer  it's  electronic 
circuits  as  noted  in  figure  62.  There's  really  nothing  very  mysterious 
about  them.  They're  very  simple  circuits  like  the  circuit  that  you  use 
to  turn  on  the  lights  when  you  throw  the  switch.  In  the  one  case  it's 
off;  the  other  case  it's  on  and  by  adding  together  the  capability  of 
many,  many  thousands,  many  millions  of  those  little  bitty  pieces  which 
are  able  to  make  those  one  or  zero,  on  or  off,  yes  or  no  kind  of  decisions 
you  can  build  these  things  we  call  computers,  which  are  the  most  com- 
plex devices  known  to  man. 

Man  does  his  output  through  certain  kinds  of  actions,  shown  in 
figure  63,  which  we  understand:  but  computers  do  their  output 
through  screens,  through  printed  listings,  and  on  punched  cards,  as 
shown  in  figure  64.  They  may  issue  voltage  signals  which  control  the 
temperature.  All  sorts  of  output  mechanisms  exist  for  computers. 
We'll  look  at  a  few  of  them. 

Figure  65  is  a  card  punch.  The  cards  are  being  stacked  up,  and  inside 
they're  punched  in  the  same  kind  of  a  pattern  as  we  saw  for  the 
punched  cards  on  the  input.  Figure  66  is  a  printer  with  a  typical  kind 
of  listing.  Printers  exist  with  the  capability  of  making  several  copies, 
but  this  hard-copy  mechanism  is  really  rather  slow  compared  to  the 
tremendous  speed  of  the  inside  of  the  computer. 

This  printer  may  print  at  1,000  lines  a  minute.  There  have  been 
printers  made  that'^print  30,000  lines  a  minute,  and  you  say,  my  good- 
ness, how  can  anybody  read  that?  But  then  when  you  think  about 
printing  the  label,  say,  for  mailing  a  magazine,  you  might  want  to  print 
5  million  address  labels  and  it's  read  by  50,000  postal  delivery  men 
in  parallel,  and  so  printing  them  at  30,000  lines  a  minute  is  not  really 
very  fast,  if  you  Avant  to  print  lots  of  them  and  get  them  distributed 
to  all  the  people  who  are  going  to  read  them  simultaneously. 

Tape  units  are  used  for  output,  as  seen  in  figure  67.  We've  talked 
about  tape  units  before,  but  many  of  the  results  of  the  run  of  a  com- 
puter are  recorded  on  tape,  then  taken  away  to  an  archive  and  stored 
with  the  tape  containing  the  results.  Again,  they're  only  useful  as 
input  to  another  computer  run  or  to  a  machine  which  can  read  that 
tape. 
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A  goodly  number  of  institutions  are  now  making  use  of  computer 
graphics,  as  it's  called.  The  display  shown  in  figure  68  has  on  it  a 
graphical  picture  of  an  architectural  drawing  or  a  design  of  a  piece 
of  machinery.  A  number  of  automotive  companies  are  beginnmg  to 
use  this  technique.  . 

Executives  are  beginning  to  get  the  capability  of  computer  at  then- 
fingertips,  although  some  of  the  science  fiction  literature  you  read 
about  it  would  make  it  seem  as  though  the  electronic  revolution  is 
here.  It's  not  reallv  here  yet.  It'll  be  a  while.  If  it's  used  properly,  with 
the  proper  digestion  of  data,  the  management  information  system  can 
be  tremendously  powerful.  It's  mostly  been  abused  rather  than  cor- 
rectly used.  Some  executives  and  even  some  sales  offices,  for  example, 
have  teletype  connections  to  computers.  Brokerage  houses  have  them. 
Examples  are  shown  in  figures  69  and  70. 

The  computer  sometimes  controls  other  machines,  as  noted  in  figure 
71.  For  example,  a  milling  machine  or  the  trajectory  of  a  ballistic 
missile. 

A  computer  in  the  ground  somewhere  may  be  controlling  the  bal- 
listic missile  shown  in  figure  72.  or  it  may  be  a  computer  in  the  missile 
itself.  It  may  be  in  the  submai-ine  which  launched  the  missile,  or  the 
location  of  the  submarine  may  itself  be  being  computed  by  a  computer, 
as  shown  in  figure  73. 

The  control  of  refineries,  shown  in  figure  74,  has  become  such  an 
esoteric  art  and  it's  so  important  to  get  that  extra  1  percent  of  yield 
out  of  millions  of  barrels  of  product  going  through  that  it's  becoming 
imperative  to  control  refineries  with  computers  because  they  can  do 
that  control  so  much  more  precisely,  so  much  more  rapidly  than  people. 

Computers  are  heavily  in  use  in  at  least  one  automobile  plant,  the 
Volkswagen  plant  in  Germany,  shown  in  figure  75,  where  many  thou- 
sands of  tests  are  made  on  the  vehicles  as  they're  being  assembled. 
Those  measurements  are  continuously  fed  into  and  monitored  by  a 
computer.  The  inspection  record  for  every  vehicle  is  then  known  at  the 
end  of  the  assembly  line. 

Traffic  is  being  controlled  by  computers,  shown  in  figure  76.  There 
are  installations  in  a  number  of  cities.  ^linneapolis  has  an  installation 
which  monitors  the  traffic  and  meters  the  cars  onto  the  freeway,  de- 
liendins:  on  the  flow.  Los  Angeles  has  a  system  that  even  flashes  warn- 
insf  lights,  and  overhead  signals  to  people. 

Figure  77  reminds  us  that  one  of  the  things  that  computers  cannot 
do:  They  cannot  do  any  initiative  reasoning,  make  any  judgments,  or 
do  any  thinking  to  any  decree  of  i^rofundity.  The  anthropromorphic 
aspects  of  computers  have  been  highly  overrated  by  the  fiction  writers, 
and  while  computers  can  seem  quite  awesome  and  quite  miraculous  in 
the  things  they  do,  they're  really  doing  very  simple  things  that  they 
have  been  instructed  to  do  by  people.  A  computer  can't  act  on  judg- 
ment. It  can't  philoso])hize :  it  can't  do  anv  of  the  kinds  of  things  that 
people  do.  They  can't  set  policy.  Figure  78  lists  these  points. 

A  computer  can't  react  like  a  man  in  the  reasoning,  thinking  area. 
It  can  only  do  the  five  things  that  man  can  do,  as  shown  in  figure  79, 
so  it's  natural  to  ask  the  question,  what  makes  a  computer  so  great— 
and  the  answer  is  quite  simple. 

Figure  80  tells  us  that  a  computer  has  the  advantage  over  people 
in  speed,  accuracy,  capacity,  and  reliability.  Now,  it  may  not  seem 
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to  you,  when  you  get  a  glitch  on  your  department  store  bill,  that  the 
computer  has  been  very  accurate  or  very  reliable,  but  as  a  matter  of 
fact  it  was  precisely  accurate  but  it  was  given  the  wrong  inputs  by 
some  people  or  it  was  given  the  wrong  program  by  some  people,  and 
as  a  consequence  it  went  ahead  and  did  what  it  was  told  to  do  and  it 
produced  an  erroneous  bill.  That  doesn't  mean  the  computer  made  a 
mistake.  It  means  that  the  people  providing  the  input  or  writing  the 
program  made  a  mistake.  Almost  never  does  the  computer  make  a 
mistake — almost  never.  In  fact,  with  the  complexity  of  modern  op- 
erating systems,  and  the  complexity  of  the  modern  programs  which 
are  written  for  computers,  the  thing  comes  to  a  screeching  halt  if 
anything  goes  wrong. 

If  a  part  fails  inside  the  machine,  it's  doing  so  many  millions  of 
operations  per  second  that  it  immediately  comes  to  a  stop.  It  just 
doesn't  know  what  to  do.  It  immediately  goes  out  of  business.  So  in 
the  unlikely  event  of  a  computer  piece  of  equipment  failure,  which 
is  relatively  rare,  relatively  compared  to  the  millions  of  things  that  it 
does  do  correctly,  the  computer's  occasional  apparent  mistake  is  not 
real.  It's  a  mistake  caused  by  erroneous  input  by  people  or  an  er- 
roneous program  that  was  written  or  erroneous  data  that  was  fed  to 
the  machine. 

So  a  computer  has  these  advantages  over  people.  It  has  the  speed, 
for  example,  to  do  problems  which  are  unthinkable — which  were  un- 
thinkable a  few  decades  ago — and  the  number  of  those  problems 
which  are  opening  up  to  being  solvable  by  computers  is  getting  larger 
all  the  time.  The  speed  of  computers  has  made  possible  things  like 
nuclear  energy  or  doing  guidance  of  a  trajectory  of  a  shell  while  it's 
in  flight;  things  that  are  just  unthinkably  too  fast  for  people  to  do 
any  calculations  about.  The  computer  can  do  calculations  while  the 
event  is  happening. 

Mr.  Chumbris.  I  guess  if  a  computer  throws  out  a  $1  million  check, 
it's  a  person  that  did  it  and  not  the  machine? 

Mr.  Parkin.  Almost  without  exception  it's  the  operator  who  did  it, 
or  the  data  that  was  prepared  Avrong;  not  the  computer. 

Most  of  the  flight  tickets  that  you  buy  these  days  are  prepared 
and  kept  track  of  by  computers,  as  shown  in  figure  81.  Almost  every 
place  you  go  to  to  reserve  a  flight  would  need  whole  rooms  full  of 
girls  answering  telephones  and  trying  to  keep  track  of  flight  reserva- 
tions. Can  you  imagine  a  room  the  size  of  this  whole  office  building? 
That's  what  it  would  take  to  keep  track  of  the  reservations  for  two 
or  three  of  the  major  airlines  in  this  country  today,  if  it  weren't  for 
computers. 

A  number  of  the  aircraft  companies.  United,  among  others,  are 
using  computers  in  their  maintenance  scheduling,  as  shown  in  fig- 
ure 82. 

They  keep  track  of  exactly  wliich  component  on  whicli  ])lane  has 
flown  how  many  hours  and  when  it's  scheduled  for  preventive  main- 
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tenance  and  when  it's  scheduled  for  overhaid.  In  fact,  they  worked  out 
tlie  schedulino;  of  which  airphme  goes  on  which  route  so  that  it  ends 
up  back  at  the  overhaul  shop  in  Denver  at  the  rig:ht  time;  and  if  they 
didn't  do  this  they  mi^ht  get  much  less  utilization  out  of  their  airplanes 
by  scheduling  them  with  people  than  by  computer. 

'Figure  83  reminds  us  that  Amtrack  is  giving  its  tickets  and  reserva- 
tions by  computer.  That  whole  system  is  a  little  creaky  yet,  but  it'll  get 
there. 

In  the  whole  oil  exploration  business  one  of  the  things  which  is  done 
is  the  so-called  seismic  exploration.  A  crew  will  go  out  in  the  field 
and  they'll  plant  a  half  a  dozen  sticks  of  dynamite  around  in  a  circle, 
maybe  5  miles  in  diameter,  and  they'll  set  them  all  off  at  once  and  the 
pattern  of  the  little  echo  waves  that  come  reflecting  back  from  the  un- 
derground locations  as  recorded  by  a  seismograph  instrument  like  the 
pattern  shown  in  figure  84.  These  little  patterns  in  the  past  used  to  be 
looked  at  by  some  human.  Figure  85  shows  what  he  _ was  looking  at, 
miles  ancl  niiles  of  paper  with  those  little  squiggles  on  it.  It  took  a  very 
rare  genius  to  understand  those  patterns.  But  with  computers  those 
data  can  be  digitized  and  analyzed  by  computers  and  they  can  find 
some  major  oil  finds  that  would  never  have  been  suspected  before  by 
that  technique.  Every  oil  company  is  using  it  extensively. 

In  banking  you'll  ifind  teleterminals  at  your  friendly  neighborhood 
bank,  spreading  throughout  the  country  quite  rapidly,  as  shown  in 
figure  86.  It's  not  universal  yet  but  almost  all  banking  will  be  done, 
almost  all  banking  internally  is  done,  on  computers  today.  Externally 
it  will  become  available  to  people  as  customers  and  even  the  transfer 
of  funds  between  cities  and  between  banks  will  be  done  by  computers. 

A  large  amount  of  educational  potentiality  exists  in  the  computer 
business  where  computers  can  be  used  for  providing  instant  feedback 
to  the  student,  as  shown  in  figure  87,  and  can  be  used  for  providing  a 
much  more  graphic  display,  and  can  go  at  the  pace  of  the  learner 
rather  than  at  the  pace  of  the  teacher. 

I  bring  back  these  pictures  of  a  system,  figures  88  and  89,  to  sum- 
marize briefly  where  we  are.  A  computer  is  a  remarkable  versatile 
machine  which  can  sen-e  the  interests  of  mankind  in  a  wide  variety 
of  ways.  Figures  90,  91,  and  92  tell  us  that  computers  are  very  sophis- 
ticated electronic  devices,  but  remember  they  handle  numbers  and  they 
handle  numbers  only  that  people  have  given  them ;  and  they  handle 
them  in  a  way  that  people  have  instructed  them  to  handle  them.  Com- 
puters work  extremely  rapidly.  Very  much  under  the  control  of  the 
people  who  program  them  and  operate  them,  although  operating 
systems  are  tending  to  take  over  the  routine  functions  of  the  operator. 
The  operating  system  doesn't  take  over  the  responsibility  of  providing 
a  particular  application  to  a  particular  computer.  That's  still  done 
bv  people. 

Essentially,  the  thing  you  can  say  about  computers  is  that  they  re 
used  mostly"  where  large  amounts  of  information  must  be  processed 
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quickly  and  when  the  processing  can  be  described  in  an  exceedingly 
simple  series  of  steps  which  can  be  very  complicated,  very  long,  and 
are  highly  repetitious  by  virtue  of  the  computer  operating  on  its  own 
instructions;  but  they  must  be  all  thought  through  in  advance  by 
people.  These  are  the  conditions  under  which  computers  are  the  most 
valuable. 

If  we  can  have  the  lights  now,  I  will  show  you  some  sample  parts 
and  give  you  some  feeling  about  the  insides  of  the  machines. 

Some  of  the  things  I'd  like  to  say  about  the  future  will  come  after 
I  show^  you  a  few  of  these  pieces  now.  Take  the  whole  package  up. 

These  are  the  kinds  of  things  in  the  early  1960's,  late  1950's,  there 
were  about  three  circuits  in  that.  You  had  thousands  of  them,  and  you 
plugged  them  in  big  boxes. 

That's  what  made  up  the  contents  of  those  boxes.  That's  one  tran- 
sister.  You  know  the  size  of  a  pea.  It's  a  good  sized  piece  of  hardware. 

That  little  thing  inside  there  is  the  transistor,  and  a  few  years  later 
we  began  putting  them  in  little  packages  like  this,  and  there  are  maybe 
30  to  40  circuits  in  this  package. 

This  is  probably  a  better  example  of  it  with  them  lined  up  in  a  row 
like  that.  Then  a  few  years  after  that,  late  1960's,  early  1970's,  we 
began  producing  them  like  this,  with  maybe  300  of  them  in  there. 
(     You  can  just  barely  see  the  transistor,  little  hints  of  material  inside 
'.the  box,  and  there  may  be  300  or  400  in  that  box. 

The  prices  kept  going  up  for  the  box  but  down  for  the  average  ele- 
ment. This  cost  $10.  This  cost  $200  when  it  was  first  built.  They're  now 
about  $25. 

This  cost  $1,000  when  it  was  first  built.  They  are  now  down  to 
about  $200,  but  an  individual  transistor  went  from  $3  to  $5  in  this 
array,  doAvn  to  $1  in  this  array,  or  maybe  50  cents ;  so  the  individual 
packages  cost  more  but  the  aggregate  costs  less  per  item. 

Xow,  in  the  latest  technology  these  are  what  are  called  integrated 
circuits.  Underneath  that  little  plastic  chip  there  are  30,  40,  or  50 
circuits  equivalent  to  this  box.  In  that  little  plastic  package,  in  fact, 
most  of  the  active  part  is  in  the  little  space  of  about  one-eighth  of  an 
inch  square  inside  that  plastic  package. 

Computers  are  now  beina:  built  out  of  tliese  things  where  the  wiring 
is  printed  mostly  on  these  boards  inside.  For  example,  that  is  a  whole 
computer. 

In  Von  Neumann's  day,  that  was  unthinkable.  The  computer  was  the 
size  of  this  whole  desk  up  here.  Memories  are  shrinking.  This  is  an 
example  of  a  memory  board  in  today's  integrated  circuited  memory 
technology. 

Chips  on  this  side  contain  the  individual  })its  of  memory,  but  there 
may  be  1,000  of  them  in  there  or  4,000.  It's  beginning  to  become  stand- 
ard to  have  4,000  bits  in  that  little  chip. 

Senator  Hart.  And  the  cost? 

Mr.  Parkix.  The  cost  is  going  down  per  bit.  but  it  still  costs  yon 
a  lot  to  put  this  all  together. 
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Here  are  some  cores.  Just  to  show  you  what  they  look  like.  It  looks 
like  dust.  Each  one  of  those  has  a  little  hole  in  it. 

It's  unbelievable  what  they  do.  You  have  to  have  a  magnifying  glass 
to  see  it. 

Senator  Hart.  No.  I  can  see  it. 

]Mr.  Parkin.  There  are  some  various  sizes  and  some  samples.  They 
put  three  wires  through  those. 

Senator  Hart.  The  tiniest  has  a  hole  in  it  ? 

Mr.  Parkix.  Yes.  And  you  put  three  wires  in  that  hole. 

jSIr.  LoRETTE.  This  is  done  by  human  manufacturers. 

Mr.  Parkin.  We  don't  have  machines  to  do  tliat  yet.  Mostly  people 
in  Hong  Kong,  Korea,  or  such  places  do  this. 

Senator  Hart.  Is  any  of  it  done  in  this  country  ? 

Mr.  Parkin.  A  good  deal  of  it  is  done  here. 

These  can  be  inserted  in  the  board  with  a  tool,  and  the  whole  board 
is  soldered  by  dipping  in  a  bucket  of  molten  solder  by  a  machine. 

This  can  all  be  assembled  by  a  machine,  and  it  makes  the  cost  of 
memory  come  down  very  drastically  compared  to  stringing  those  on 
wire. 

It's  not  down  yet  far  enough  to  compete  totally  with  cores  today,  but 
it  will  be  down  cheaper.  It  keeps  getting  cheaper  all  the  time. 

Let  me  make  a  few  more  remarks  about  that. 

There  are  two  very  forceful  trends  in  our  industry.  In  the  one  case, 
hardware  is  getting  smaller  and  less  expensive  all  the  time,  and  it  seems 
to  be  doing  so  on  a  steady  curve.  It  just  does  not  stop  being  less  ex- 
pensive. If  the  cost  of  a  certain  kind  of  technology  bottoms  out,  then 
a  new  technology  evolves  which  drives  the  cost  down  still  further.  And 
that  seems  to  be  a  continuing  trend  to  which  none  of  us  can  see  any 
stop,  any  end  in  sight.  In  fact,  if  you  extrapolate  it,  it  becomes  clear 
that  at  some  point,  with  the  cost  of  the  hardware  coming  down  con- 
tinuously and  the  cost  of  people  continuing  to  rise,  which  is  the  other 
horn  of  our  dilemma,  and  it  is  the  software  which  is  done  by  the  people, 
the  programing,  the  preparation  of  data,  the  handling  of  instructions 
which  is  causing  the  cost  of  computer  systems  to  go  up,  it  is  clear 
that  at  some  point  the  computer  will  be  the  giveaway  item,  and  the 
programing  will  be  what  you  charge  for.  In  the  past,  it  used  to  be  quite 
different.  You  charged  for  the  hardware  and  gave  away  the  program- 
ing. In  my  estimation,  the  continuing  expansion  of  the  use  of  com- 
puters is  basically  economically  limited  today.  That  is  to  say  that  com- 
puters are  such  a  capital-intensive  item,  from  the  point  of  view  of  the 
consumer  of  the  computer;  that  is,  the  industry  that  wants  to  use  a 
machine  or  the  Government  agency  that  wants  to  use  a  machine. 

It  is  an  expensive  proposition.  The  user  pays  $1  million,  or  $2  mil- 
lion, or  $5  million  for  a  big  computer,  and  he  pays  $1  million,  or  $5 
million,  or  $20  million,  or  $50  million  for  the  programing  to  go  around 
that  machine. 

Those  are  big  numbers  Avhich  must  be  thought  through  very  care- 
fully in  making  an  investment.  So  in  a  sense,  a  computer  is  not  an 
ongoing  expense  like  a  desk  calculator  might  be,  or  like  a  telephone. 
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A  computer  is  a  capital  expense  at  the  time  you  install  it  for  the 
job  it  is  going  to  do,  as  well  as  a:i  ongoing  expense  for  the  operation 
of  it. 

Thus,  the  spread  of  computers  is  limited  by  its  competition  for 
the  demands  of  other  capital ;  capital  for  a  rolling  mill  is  in  compe- 
tition with  capital  for  a  computer  to  control  that  rolling  mill  in  the 
same  company  that  is  going  to  be  building  it.  So  the  computer  be- 
comes a  major  factor  in  the  capital-intensive  world,  so  that  its  spread 
is  really  basically  limited  by  the  availability  of  capital. 

But  the  spread  of  its  usefulness,  the  things  that  computers  can  do, 
are  so  enormous,  the  capabilities  are  so  vast  that  there  is  no  end 
in  sight  to  the  number  of  kinds  of  things  that  computers  will  do  and 
can  do  for  people. 

It  is  purely  a  question  of  can  we  aiford  the  programing  for  those 
installations,  because  with  the  cost  of  the  hardware  continuing  to  go 
down,  pretty  soon  it  will  be  so  inexpensive  that  the  whole  application 
of  computers  will  be  strictly  limited  by  the  availability  of  people. 

Indeed,  it  really  is  nearly  that  way  today,  but  people  don't  quite 
realize  it.  It  is  the  lack  of  availability  of  trained  manpower  to  do 
programing  and  to  do  applications  for  computers  that  is  limiting 
their  spread  and  their  applicability  to  things  of  benefit  to  mankind. 

I  am  prepared  to  answer  as  many  questions  as  you  would  like  to 
ask.  I  could  talk  from  5  minutes  to  5  days,  or  5  years,  on  computers. 

I  have  been  deeply  steeped  in  the  technologj^  of  computers  for  so 
long  that  I'm  really  prepared  to  talk  about  it. 

Senator  Hart.  Well,  if  I  were  a  computer  I  would  probably  have 
a  lot  of  questions  to  ask.  I  am  a  little  more  comfortable  after  listen- 
ing to  the  explanation  and  seeing  the  pictures. 

I  realize  now  I  should  have  long  ago  taken  up  the  invitation,  to  go 
to  a  place  where  computers  are  assembled. 

Mr.  Parkix.  You  are  more  than  welcome  to  come  to  Control  Data 
Corp.  We  would  be  pleased  to  have  you  and  tour  you  through  any 
facility.  It  would  be  interesting  to  you  or  any  member  of  your 
subcommittee. 

Mr.  Xash.  I  have  no  questions,  thank  you. 

Senator  Hart.  Mr.  Chumbris  ? 

Mr.  Chumbris.  I  have  no  questions  either,  thank  you. 

I  read  wnth  interest  and  listened  with  interest  to  the  charts  you  have 
presented.  Fortunately  for  me,  Mr.  Jerry  Hellerman,  Mr.  Dave  Martin, 
and  I  went  to  some  plants  and  watched  them  put  some  computers 
together. 

Still,  there  is  much  one  can  learn  about  computers.  We  very  much 
appreciate  the  testimony  you  haA'e  given  us  this  morning. 

Mr.  Parkin.  Thank  you  very  much. 

Senator  Hart.  Mr.  Lerette,  did  you  have  anything  you  wanted  to 
add  ? 

Mr.  LoRETTE.  No ;  thank  you. 

Senator  Hart.  Well,  again,  thank  you  both. 

[Tlie  following  was  received  for  the  record.] 
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if  a  Computer  cannot  react  like  man 
and  can  only  perform  Five  fvnctions 
similar  to  man  — 


INPUT 
STORAGE 

CONTROL 

ARITHMETIC 

OUTPU"^ 


COMPUTER  ADVANTAGES 


SPEED 


CAPACITY 


ACCURACY 


RELIABILITY 
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SUMMARY 

COMPUTERS  ARE 

•  SOPHISTICATED  ELECTRONIC 
DEVICES  THAT  HANDLE 


NUMBERS 


^'S'io 


COMPUTERS  WORK 


•    RAPIDLY  AND  ACCURATELY 


UNDER  THE  CONTROL  OF  PEOPLE 


WHO  PROGRAM  AND  OPERATE  THEM 
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COMPUTERS  ARE  USED 

. 

•    WHEN  LARGE  AMOUNTS  OF 

INFORMATION  MUST  BE  PROCESSED 
QUICKLY 

AND 


•    WHEN  THE  PROCESSING  CAN  BE 
ACCOMPLISHED  AS  A  SERIES 
OF  VERY  SIMPLE  STEPS    ris-^a. 


Senator  Hart.  The  next  testimony  will  be  presented  by  Mr.  James 
Peacock  and  Mr.  John  P.  Breyer  of  the  International  Data  Corp. 

Mr.  Peacock  is  the  editor  of  the  EDP  Industry  Eeport,  a  subsidiary. 

Gentlemen,  we  welcome  you. 

We  will  order  the  prepared  materials  you  filed  with  the  commitfee 
printed  in  full. 

[The  material  referred  to  appears  as  exhibit  1  at  the  end  of  Mr. 
Breyer's  oral  testimony.] 

Senator  Hart.  If  you  have  any  footnotes  you  would  like  to  add, 
you  may  do  it. 

I  should  explain,  lest  the  interruption  jar  you,  at  about  3  p.m. 
I  will  be  compelled  to  take  a  recess,  the  reason  being  another  commit- 
tee is  attempting  to  conclude  the  markup  and  action  on  a  copyright 
reform  bill. 

You  may  proceed. 

STATEMENT  OF  JOHN  P.  BREYER,  EXECUTIVE  VICE  PRESIDENT, 
INTERNATIONAL  DATA  CORP.,  NEWTONVILLE,  MASS.;  ACCOM- 
PANIED BY  JAMES  PEACOCK,  EDITOR,  EDP  INDUSTRY  REPORT: 
AND  J.  THOMAS  ERANKLIN,  COUNSEL 

Mr.  Breyer.  Good  afternoon,  gentlemen.  I  consider  it  both  an  honor 
and  a  challenge  to  be  here  today  as  you  begin  your  examination  of 
the  computer  industry. 

I  have  with  me  today  Mr.  James  Peacock  and  J.  Thomas  Franklin, 
counsel  to  IDC  and  a  member  of  the  Boston  firm  of  Sweeney  & 
Franklin. 
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Under  Mr.  Franklin's  guidance  IDC  has  been  active  in  the  antitrust 
area  as  a  consultant,  witness,  and  reporter.  And  IDC's  newest  service 
is  the  IBM  Antitrust  Litigation  Service,  which  reports  developments 
in  all  the  antitrust  suits  now  involving  IBM. 

Our  company,  IDC,  is  10  years  old,  half  as  old  as  the  computer 
industry.  During  the  course  of  the  past  10  years  we  have  devoted  our 
professional  lives  to  providing  information  about  the  computer 
industry. 

This  is  our  business.  This  is  our  only  business.  To  accomplish  this 
task  we  talk  to  users,  talk  to  suppliers,  listen  to  scientists  and  advance 
planners. 

We  look  for  the  relationships  between  economic  conditions,  product 
offerings,  general  usage  trends,  and  the  increase  or  the  decrease  in  the 
use  of  the  many  services  and  products  that  are  sold  to  computer  users. 

We  gather  this  information  with  mail  questionnaires,  telephone  in- 
terviews, and  personal  interviews.  The  information  thus  obtained  from 
users  is  compiled  and  then  stored  in  a  computer  so  that  we  can  analyze 
it  for  our  clients. 

As  a  matter  of  fact,  today,  10  years,  and  many  client  services  later, 
the  foundation  of  our  work  is  still  the  computer  census  data  file,  the 
original  product  of  our  company. 

This  data  file  has  been  updated  every  6  months  since  1964,  and  it 
contains  today  a  description  of  somewhere  between  60  percent  and 
80  percent  of  all  tlie  computer  installations  in  the  United  States  and 
overseas. 

One  reason  I  stated  such  a  wide  range  as  to  the  completeness  of  our 
data  files  is  that  no  one  to  my  knowledge  has  an  exact  count  on  such 
information. 

Data  available  from  the  industry  is  incomplete  and  unreliable. 
Annual  reports  and  press  releases  are  published  by  industry  j^artici- 
l^ants,  but  very  seldom  do  they  i^'ovide  information  on  specific  cus- 
tomers, product  shipments  levels,  or  the  return  of  off-lease  equipment. 

For  this  reason,  we  Ijelieve  the  IDC  data  that  is  gathered  from  users 
directly  is  the  most  accurate  and  o])jective  information  available  as 
to  the  actual  use  of  comi:»uters. 

We  admit  that  our  data  is  not  as  complete  as  we  would  like  to  see  it. 

We  are,  however,  continually  in  the  process  of  increasing  the  size 
of  our  data  base,  expanding  the  scope  of  our  research. 

We  certainly  feel  we  ha\e  our  fingers  on  the  industry's  pulse.  And 
by  continually  gathering  information  from  computer  users  and  analyz- 
ing the  results  we  are  in  a  ]iosition  to  i)rovide  objective,  quantitative 
information  and  objective,  qualitative  observations  to  our  customers. 

Our  ]iroducts  and  services  include  the  data  files  I  have  been  de- 
scribing, multiclient  research  studie^:  on  the  computer  industry,  re- 
search services  foi-  to)i  financial  iustitutions  in  the  Ignited  States,  the 
{)ublication  of  a  weekly  newsi)aiier.  Comi)uter\voild.  and  semimonthly 
newsletters  such  as  EDP  Industry  Ixepoi't. 

We  are  intei-uational  in  scope  and  conduct  research  analysis 
throughout  Europe  and  Japan. 

Ten  years  ago,  as  IDC  was  starting  its  data  file  oiieration,  it  also 
began  ])ublication  of  EDP  Industry  Re]iort,  a  newslettei-  popularly 
known  as  the  "Gray  Sheet." 

This  is  IDC's  fiagslii]i  liubliration.  and  the  best  known  vehiele  for 
the  dissemination  of  IDC's  user  and  industrv  infoi'uiation. 
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At  this  point,  I  -would  like  to  reintroduce  Mr.  James  Peacock,  who 
has  been  responsible  for  editinjr  EDP  Industry  Report  for  more  than 
7  years. 

As  editor  of  the  Gray  Sheet,  Jim  has  been  an  astute  observer  of  the 
development  of  the  computer  industry.  T  believe  he  is  eminently  quali- 
fied to  i)rovide  this  subcommittee  with  an  overview  on  the  history, 
current  status,  and  future  trends  of  the  computer  industry. 

Mr.  Peacock.  Thank  yo>i,  John. 

Good  afternoon. 

I  am  goino-  to  be  speaking  from  material  in  the  background  sub- 
mission and  from  some  posters  prepared  from  it  which  we  will  be 
showing  you,  I  will  point  out  what  pages  we  are  on  as  we  get  to  it. 

But,  primarily,  it  is  built  around  that.  To  start  with.  I  certainly 
want  to  point  out  that  I  share  Mr.  Breyer's  sense  of  responsibility 
about  this  appearance. 

You  gentlemen  are  taking  a  look  at  several  industries  m  an  etfort  to 
determine  their  possible  need  for  reorganization. 

And  I  certainly  don't  envy  your  task.  I  hope  that  my  presentation 
will  be  helpful.  It  is  my  full-time  job  to  think  about  one  industi-y.  a 
multifaceted  one  to  be  sure,  one  that  actually  cuts  across  all  other  in- 
dustries and  virtually  all  human  activity,  including  the  Government, 
because  its  products  and  services  have  become  essential  to  the  veiy 
functioning  of  our  society. 

So  I  am  very  concerned  about  the  future  of  the  computer  industry. 
I  am  concerned,  pei-sonally.  of  course,  because  it  provides  me  a  way  to 
make  a  living,  but  that  is  not  what  I  am  talking  about.  I  am  concerned 
about  the  future  of  this  industry  because  I  truly  believe  it  liolds  the 
keys  to  progress  for  the  world  in  which  we  live.  I  would  not  like  to  see 
this  progress  stifled  by  forces  from  within  the  computer  industry; 
neither  would  I  like  to  see  man's  ability  to  use  computers  hindered  by 
artificial  and  unnecessary  constraints  on  the  continued  application  of 
computers  to  the  challenges  of  the  complex  soicety  in  which  we  live. 
I  certainly  agree  with  you.  Senator  Hart,  when  in  announcing  this 
week's  hearing  you  said.  'T  believe  it  fair  to  state  that  computers 
re]5resent  the  central  nervous  system  of  our  economy," 

I  would  merely  go  one  step  further.  Our  computer  nervous  system 
is  today  truly  embryonic.  The  capability  of  the  computer  has  barely 
begun  to  be  applied. 

Technological  factors  that  lie  closely  ahead  will  probably  bring  more 
change  to  the  use  of  computeis  and.  therefore,  to  our  own  lives  than 
they  have  in  the  past. 

But  I  am  getting  slightly  ahead.  You've  asked  me  to  describe  the 
computer  industry.  U.S.  companies  today,  from  giant  IB]\I.  and  other 
large  main-frame  manufacturers  such  as  Honeywell,  I'nivac,  Bur- 
roughs, NCR.  Control  Data,  down  to  the  clever  manufacturers  of  spe- 
cial terminals  that  we  sometimes  call  information  appliances,  the  sys- 
tems houses  that  buy  up  minicomputers  and  mold  them  into  problem- 
solving  tools,  down  to  the  service  bureau  which  is  likely  to  be  found 
in  cities  and  towns  of  almost  any  size  whatsoever,  generated  some  $20 
billion  in  revenues  last  year.  Why?  Simply  because  people  today  need 
computers. 

That  revenue  which  flows  into  U.S.  corporate  coffers  from  all  over 
the  world  is  increasing  at  about  15  percent  annually,  doubling  every 
5  years,  doubling  and  quadrupling  us  into  1984,  at  least. 


4936 

Why?  Again,  demand;  user  demand.  Let's  take  a  look.  I  really 
thought  long  and  hard,  from  the  day  that  I  discovered  the  challenge 
you  had  extended  to  my  company  and  me,  about  liow  to  share  with  you 
the  understanding  I  have  of  the  computer  industry. 

I  asked  myself — 

What  is  the  best  way  to  plump  you  down  in  the  midst  of  this  very  complex 
industry,  to  let  you  see  all  the  pieces  and  then  help  you  put  it  together  again,  at 
least  into  a  recognizable  picture,  and  to  do  all  this  in  a  very  few  minutes,  and 
to  do  it  w'th  no  intentional  bias? 

It  seems  to  me  that  the  best  way  to  give  you  this  initial  understand- 
ing is  to  look  at  users  and  how^  users  spend  their  money. 

This  is  something  that  IDC  investigates  by  field  research  on  a  regu- 
lar basis.  So  let's  take  a  look  at  my  first  chart  that  the  artist  has  put 
together  for  us. 

That  is  the  chart  on  page  12. "^  For  the  moment,  don't  worry  about 
the  details.  Simply  look  at  the  four  pies  we  have  drawn. 

[The  chart  referred  to  appears  in  exhibit  1  at  the  end  of  this  panel's 
oral  testimony.] 

Mr.  Peacock.  Notice  how  these  pies,  representing  U.S.  user 
spending  in  billions  of  dollars,  have  grown  over  time.  Just  15  years  ago 
U.S.  computer  users  spent  less  than  $1  billion  on  computers,  includ- 
ing the  salaries  of  the  people  who  they  paid  to  run  them. 

Now%  look  at  the  growth  in  5-year  increments  that  we  have  shown, 
from  less  than  $1  billion  in  1958  to  $4  billion  just  10  years  ago 
to  about  $12  billion,  to  the  $20-billion  level  last  year. 

And  we  at  IDC  think  we  know  enough  about  user  spending  patterns 
to  forecast  that  this  will  approach  the  $40-billion  level  in  5  more  years. 

That  is  even  an  acceleration  and  it  is  pretty  dramatic,  I  think  you  will 
agree. 

And,  by  the  way.  it  doesn't  even  take  into  account  any  abnormal  in- 
flation such  as  that  the  country  seems  to  be  facing  these  days. 

Studying  the  economy  and  things  such  as  inflation  is  not  my  field  of 
analysis,  but  I  can  read  the  newspapers  and  examine  my  own  bank 
account.  So  I  am  somewhat  comforted  by  the  role  the  computer  indus- 
try plays  in  our  economy.  Salary  levels  and  user  spending  per  em- 
ployee are  almost  certain  to  increase.  But  computers,  as  you  have  been 
hearing  already,  will  continue  to  provide  more  "bang  for  the  buck,"  as 
people  in  the  industry  call  it,  as  new  technology  is  applied.  The  in- 
creases in  productivity  per  employee  will  probably  keep  inflationary 
forces  minimal  insofar  as  computing  is  concerned.  IMore  and  more,  in 
fact,  computer  use  will  be  the  only  answer  to  these  and  other  pressures. 

But  let's  return  to  the  user  spending  chart,  now.  I  put  in  the 
])ackage  of  handouts  some  of  you  have  a  circle  that  cuts  the  1973 
figures  into  the  maior  wedges. 

Wo  can  see  that  just  over  one-third  of  user  spending  last  year  was 
on  salaries.  About  one-third  was  for  EDP  systems.  That  is  the  actual 
computers  themselves.  And  the  final  30  percent  was  split  among  such 
items  as  services  used  by  computer  users  as  well  as  by  people  who  don't 
need  a  computer  all  the  time,  supplies  such  as  paper  and  magnetic 
tape,  things  that  feed  data  in  and  out  of  computers,  software,  the 
instructions  that  tell  the  computer  what  to  do.  and  finally,  support, 
such  as  data  entry  equipment — like  keypunches,  communication  lines, 
et  cetera. 

♦See  p.  4954. 
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I  am  not  going  to  say  very  much  about  salaries  today,  gentlemen. 
That  is  the  one  thing  that  is  not  IDC's  specialty.  And  I  might  note, 
however,  that,  as  we  spelled  out  in  our  background  submission,  the 
data  about  employment  is  extremely  sketchy. 

According  to  AFIPS — the  American  Federation  of  Information 
Processing  Societies — which  is  about  to  publish  a  study,  there  are 
about  114  million  jobs  in  the  Ignited  States,  jobs  for  people  who  manu- 
facture computers,  people  who  work  with  computer  service  com- 
panies, and  finally,  the  people  who  operate  computers  within  their 
own  companies. 

Today  we  are  going  to  focus,  as  Ave  have  in  our  detailed  background 
report,  on  the  $18  billion  in  this  1973  pie  chart  here  that  is  spent  for 
things  other  than  personnel  in  the  United  States. 

We  are  going  to  add  to  that  in  our  focus  the  $6  or  $7  billion  in 
comparable  spending  abroad  that  comes  into  U.S.  companies. 

So  we  have,  again,  another  $20  billion  pie  that  we  are  talking  about, 
a  revenue  pie,  but  its  pieces,  or  at  least  some  of  them,  are  somewhat 
different  from  the  $20  billion  on  this  chart. 

For  a  start,  we  are  going  to  take  a  look  at  the  population  of  com- 
puters. It  is  a  count,  if  you  will,  of  how  many  boxes  there  are  out 
there  and  what  they  are  worth. 

This  second  chart  shows  the  historical  buildup  of  computers  and 
what  we  foresee  in  5  years.  It  corresponds  to  page  30*  of  the  back- 
ground material. 

You  will  notice  that  the  blue,  or  the  shaded  part,  represents  the 
value  of  computers  installed,  and  the  light  yellow  or  blank  bars  in 
the  book  represent  the  number  of  computers. 

As  you  can  see,  there  is  a  tremendous  growth  in  the  number  of 
computers  expected  over  the  next  5  years :  from  133,000  in  this  coun- 
try last  year  to  almost  half  a  million. 

The  value  of  these  is  not  going  up  as  much  because  we  are  going  to 
see  an  influx  of  small  computers — lots  of  the  so-called  minicomputers 
you've  probably  heard  about,  as  well  as  many  more  small  business- 
oriented  computers. 

So  you  can  see  that  the  buildup — from  either  a  numbers  or  dollars 
standpoint — has  been  dramatic  in  the  past.  But  what  lies  ahead,  as  we 
measure  it,  is  even  more  dramatic  than  anything  we  have  seen  in  the 
past. 

Therefore,  I  think  this  is  an  appropriate  point  to  take  a  look  at  the 
various  ways  you  can  measure  the  size  of  the  computer  industry. 

Senator  Hart.  We  have  to  recess.  I  apologize.  I  hope  this  rollcall 
will  not  run  too  long. 

[Whereupon,  a  recess  was  taken.] 

Senator  Hart.  I  do  apologize,  gentlemen.  The  debate  was  over 
copyright  reform.  It  went  a  lot  longer  than  we  expected.  Please  go 
ahead. 

Mr.  Peacock.  Just  to  review  where  we  had  been.  Senator,  we  had 
focused  on  the  user  spending  charts  and  the  tremendous  growth  on  the 
first  chart  there. 

We  said  that  from  now  on  we  are  going  to  concentrate  on  the  part 
of  the  user  spending  other  than  what  he  spends  for  personnel. 

The  next  chart  shows  the  computer  population  and  growth,  and  you 
can  see  there  is  a  tremendous  growth  in  the  number  of  computers 

♦See  p.  4972. 
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expected  over  the  next  5  years,  from  the  133,000  level  in  this  country 
now  up  to  almost  half  a  million  5  years  from  now. 

The  value  of  these  will  not  be  »-oino-  up  as  much,  however,  because 
we  are  goino-  to  see  an  influx  of  small  computers — lots  of  minicom- 
puters, lots  of  small  business  computers. 

This  buildup,  both  in  numbers  and  dollars,  has  been  dramatic  in 
the  past,  but  what  lies  ahead  as  we  measure  it  is  even  more  dramatic 
than  anything  we've  seen  in  the  past. 

So,  I  think  this  is  an  appropriate  point  to  take  a  look  at  how  one  can 
measure  the  size  of  the  computer  industry. 

The  chart  we  are  looking  at  right  now  measures  the  value  of  equip- 
ment installed.  What  we  at  IDC  do  essentially  is  to  count  up  the  com- 
puters, figure  out  what  the  original  purchase  price  of  each  one  was., 
and  multiply  that  out  and  add  it  up. 

Unfortunately,  this  is  not  an  indication  of  actual  revenues.  Like- 
wise, any  figures  we  can  develop  on  what  is  normally  measured  in  a 
hard  goods  industry — the  level  of  shipments — are  not  exactly  a  true 
measure  of  the  situation  either. 

"VVhy?  A  large  number  of  computers — a  decreasing  percentage 
today,  but  still  a  large  number — are  rented  from  the  original 
manufacturer. 

In  other  words,  the  equipment  is  built  and  the  people  who  make 
it  are  paid,  and  the  products  are  shipped  out  to  the  customers,  who 
then  start  paying  the  manufacturer  on  a  monthly  basis  at  rates  of 
approximately  y^g  the  value  of  the  computer  for  each  month  they 
keep  it. 

So  theoretically  the  computer  is  paid  for  after  a  customer  keeps 
it  operating  for  4  or  5  years.  And  I  said  5  years  because  the  rental 
rate  includes  maintenance  of  computer  equipment,  and  quite  often 
that  is  a  pretty  substantial  job — one  that  involves  one  or  more  full- 
time  people  to  keep  an  eye  on  these  big  pieces  of  electronic  gear. 

This  upkeep  would  be  paid  for  separately  if  the  computer  equipment 
had  been  purchased  by  the  usei'.  Last  year,  as  a  matter  of  fact,  users 
spent  about  8  percent  of  the  total  dollars  they  paid  out  to  computer 
manufacturers  for  the  maintenance  of  equipment  that  had  already 
been  purchased. 

This  concept  of  the  rental  of  capital  equipment — the  expensing 
of  capital  goods  items — is  one  of  the  things  that  makes  the  computer 
industry,  in  my  opinion,  very  different. 

It  is  extremely  important  that  you  understand  and  appreciate  the 
dynamics  of  a  rental-based  business.  For  one  thing,  it  alloAvs  users 
great  flexibility  in  their  choice  of  what  computer  they  are  going  to 
use  and  Avhen  thev  are  going  to  upgrade  or  change  models,  and  so 
forth. 

This  concept  of  independence — real  or  merely  believed  by  the  user — 
is  proliably  one  of  the  important  reasons  that  computers  caught  on 
so  quickly  after  they  were  introduced  for  the  masses,  as  it  were,  in  1959. 

On  the  other  hand,  the  supplying  of  rental  equipment  means  that  a 
computer  manufacturer  must  liave  funding,  equity,  capital  with  w^hich 
to  build  the  equipment,  pay  for  the  parts,  pay  the  people  who  make 
it,  and  sustain  his  business  operation  until  enough  e(piipment  has 
been  out  on  rent  long  enough  so  that  he  starts  to  make  a  profit 
on  his  original  investment. 
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In  the  long  run,  the  snpplyinr;  of  rental  equipment  can  be  more 
profitable  than  the  outrifjht  sale,  because  there  is  a  <rood  chance  people 
will  keep  the  equipment  for  a  longer  period  of  time  than  necessary 
to  pay  otf  the  manufacturing  costs.  But  it  does  require  a  large  amount 
of  capital,  especially  if  a  company  wants  to  grow,  penetrate  the  in- 
dustry, and  gain  market  share  in  whatever  part  of  the  industry  he  is 
competing. 

I  recall  quite  vividly,  about  10  years  ago,  having  long  discussions 
with  the  head  of  what  has  become  one  of  the  major  main-frame  manu- 
facturers. The  ({uestion,  simply  :  Can  a  company  entering  the  computer 
l)usiness  grow  so  fast  that  it  will  never  make  it — never  get  into  the 
black — because  it  has  to  keep  spending  to  increase  market  share  in  a 
rental  environment? 

He  finally  admitted  this  could  happen,  and  as  a  matter  of  fact  he 
actually  had  to  slow  his  company's  growth  and  obtain  additional 
financing  until  rental  revenues  caught  up  with  operational  and  manu- 
facturing costs. 

Up  to  this  point  we  have  implied  there  are  two  ways  for  people 
to  acquire  computers :  buy  them,  or  rent  them  from  the  manufacturer. 

There  is  a  third  technique,  one  that  came  into  vogue  in  the  computer 
industry  during  the  mid-1960's.  It  is  the  concept  of  the  third-party 
lease. 

This  is  not  an  unusual  business  arrangement,  although  there  seems 
to  be  some  question  as  to  whether  it  is  the  most  viable  in  a  high-tech- 
nology industry. 

You  know  how  it  works.  A  company  with  excess  capital,  or  equity, 
goes  out  and  purchases  computers  that  a  specific  user  wants  or  that 
the  company  thinks  a  user  will  want. 

It  then  supplies  the  computer  to  the  user  at  a  monthly  rate  that  is 
less  than  the  rental  charged  by  the  manufacturer.  The  economics  of 
this  technique,  according  to  the  prospectuses  that  many  of  the  com- 
panies used  to  raise  the  funds  with  which  to  operate,  is  the  fact  that 
a  computer  has  a  much  longer  life  than  5  years. 

These  leasing  companies  think  that  the  computei-  has  an  8-  to  10-year 
life.  So  they  w'rite  contracts,  set  their  rates,  with  the  prospect  of  get- 
ting the  purchase  price  of  the  computer,  plus  a  profit,  either  from  the 
original  pei-son  who  leases  the  computer  or  from  a  subsecpient  lessee. 

Some  leases  are  written  as  full  payouts.  Others  are  shorter  term, 
sometimes  only  1  to  2  years.  Thefc  shorter  term  leases  ai'e  called  risk 
leases  or  opei'ating  leases,  and  some  of  the  people  who  wrote  these 
back  in  the  mid-to-late  1960's  have  had  second  thoughts  once  5  years 
or  so  passed  and  the  original  mamifactui'er.  operating  as  it  Avere  on  a 
planned,  o-year  cycle,  has  introduced  a  new  family  of  computers, 
computers  with — here  again — more  bang  for  the  buck,  which  we  see 
in  technology'  today. 

Some  of  these  third-party  leasing  companies  have  been  forced  by 
their  accountants  to  take  write-downs  on  the  book  value  of  the  com- 
puters they  originally  acquired  undei-  such  a  scheme.  And  one  of  the 
most  pertinent  comments  on  the  concept  is  that  there  is,  with  some  ex- 
ceptions of  course,  a  different  group  of  companies  leasing  computers 
today  than  the  original  set.  They  are  pj'imarily  writing  medium-  to 
long-term  leases  this  time  around. 
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The  leasing  concept  blossomed  shortly  after  the  introduction  of 
IBM's  System/360.  This  family  of  machines  quickly  became  the  norm, 
as  it  were,  and  it  looked  to  the  lessors  as  if  the  system's  popularity 
would  guarantee  a  long  marketplace  acceptance. 

This  has  been  true  to  a  great  extent,  but  the  marketplace  accept- 
ance for  360's  today  is  at  a  price  considerably  lower  than  their  origi- 
nal value. 

So  it  may  take  the  lessors  longer  to  recoup  their  money  than  they 
originally  planned.  Some  of  them,  of  course,  have  managed  to  do  all 
right. 

Let  us  now  take  a  look  at  the  computer  systems  marketplace,  that  35 
percent  of  the  user  spending  pie  from  about  12  to  4  on  the  clock. 

We  will  consider  this  to  be  the  whole  pie  in  the  next  chart  that  we  are 
going  to  look  at.* 

This  pie  chart  actually  shows  several  things.  The  big  piece,  repre- 
senting slightly  over  three-fifths  of  the  system's  pie,  we  have  identified 
as  IBM  systems.  This  is  that  group  of  equipment  that  was  either  built 
by  IBM  or  was  designed  to  operate  with  equipment  built  by  IBM,  and 
it  can  be  further  separated  into  four  pieces. 

The  first  is  the  equipment  currently  owned  by  IB]VI  and  rented  to 
users. 

Next  is  the  equipment  previously  manufactured  and  sold  by  IBM  to 
users  and  theoretically  available  for  use  in  any  way  the  current  owner 
chooses. 

Next  is  the  equipment  originally  sold  by  IBM  to  a  third  party  who 
has  ultimate  control  over  the  system  even  though  the  user — as  in  the 
case  of  a  user  who  has  bought  liis  equipment  directly  from  IBM^ — the 
case  just  above — will  probably  keep  up  with  the  operating  procedures 
specified  by  IBM  for  its  own  equipment. 

Finally,  in  that  segment,  there  is  equipment  originally  built  by 
PCM's — plug-compatible  manufacturers — to  operate  directly  with 
IBM  main  frames  with  as  much  or  higher  performance  than  the  IB]M 
counterpart. 

We  can  also  look  at  this  same  big  piece  in  a  different  way  that  I  have 
not  shown  on  the  charts.  Taking  the  cut  of  the  IBM  system's  base,  we 
find  that  5  percent  of  the  equipment,  a  very  small  amount,  is  old — 
built  back  before  system/360  started  to  go  in  about  10  years  ago. 

Thirteen  percent  is  the  small  equipment  like  IBM's  System/3,  or  the 
control-type  computers — IBM  System/7 — similar  to  the  minicom- 
puters we  will  discuss  in  a  moment. 

So  that  essentially  takes  almost  20  percent  out  of  this  pie.  The  re- 
mainder, we  have  32  percent — just  below  one-third  of  IBM's  installed 
base — is  System/360;  7  percent  is  that — as  we  discussed  above — built 
by  the  plug-compatible  manufacturers;  and  the  remaining  43  percent 
is  System/370,  the  family  IBM  introduced  in  1970  and  first  delivered 
in  1971,  just  3  years  ago. 

That  shows  you  how  fast  users  tend  to  move  up  with  their  eriuipment. 

Getting  back  to  the  big  pie  on  the  chart,  the  remaining  37  percent 
is  split  among  seven  main-frame  manufacturers  as  shown  and  the  more 
than  50  minicomputer  and  dedicated  application  computer  manufac- 
turers who  have  built  more  than  half  the  computers  installed  in  the 
United  States  by  number,  but  that  represent  less  than  5  percent  of  the 
installed  base  by  value. 

*See  p.  4973. 
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You  can  see  there  are  two  different  ways  of  measuring  what  is  going 
on.  So  that  is  the  way  the  systems  pie  looks  in  the  United  States. 

On  the  next  chart  we  are  going  to  relate  this  $30  billion  worth  of 
U.S.  computers  with  the  remaining  $20  billion  that  are  installed 
throughout  the  world. 

This  chart,  I  hope,  is  not  too  confusing.  It  is  designed  to  show  a 
couple  of  things. 

First,  this  big  pie  represents  the  $50  billion  worth  of  computers 
installed  in  the  free  world,  the  non-Communist  world,  at  yearend 
1973. 

The  most  striking  thing  to  me  about  it  is  that  only  about  10  per- 
cent of  the  equipment  was  built  by  a  non-U.S. -based  manufacturer. 
The  European  computer  makers  and  the  Japanese  computer  manufac- 
turers have  supplied  about  5  percentage  points  each  of  the  world 
supply  of  computers. 

Second,  you  can  see  that  U.S.  computers  only  account  for  about 
55  percent  of  the  total.  I  am  not  going  to  try  to  get  into  balance-of- 
trade  questions  liei-e,  but  I  hope  this  chart  will  give  you  a  feeling 
for  what  I  suppose  you  will  be  hearing  later  on  this  week. 

In  a  nutshell,  the  United  States  uses  just  slightly  over  half  the 
world's  computers;  but  U.S.  companies  have  made  90  percent  of  them. 

Third,  as  you  can  see  on  the  chart,  of  the  worldwide  total,  61  per- 
cent— just  over  three-fifths — are  IBM  systems,  some  of  which  are 
owned  by  IB]M  and  on  rent,  some  of  which  are  owned  by  users  them- 
selves, some  of  which  are  leased  by  third  parties — and  that  includes 
banks  abroad  and  other  financial  institutions — and  some  of  which  were 
manufactui'ed  by  a  plug-compatible  manufacturer  to  attach  into  the 
central  box  made  by  IBM,  just  as  in  the  U.S.  chart  I  explained  briefly 
a  few  minutes  ago. 

Before  I  attempt  to  get  out  any  crystal  ball  and  describe  where 
things  might  be  going  in  the  computer  industry,  I'd  like  to  ask  you 
for  just  a  minute  to  think  back  to  the  user-spending  chart  we  started 
with.  -  I 

If  you  will  recall,  we  haven't  really  yet  mentioned  that  30-percent 
wedge  of  the  pie,  the  wedge  almost  as  big  as  this  systems  pie  we  have 
been  looking  at  here  just  recently,  just  describing. 

This  other  sector,  as  the  user-spending  pies  describe,  represents 
various  types  of  support  and  alternative  spending  done  by  users  and 
nonusers  of  computers — nonuser  being  a  person  who  doesn't  have  a 
computer  in  his  house  but  uses  computer  power  from  time  to  time. 

On  a  percentage  basis  it  is  a  bigger  piece  of  the  much  bigger  pie 
in  1973  than  it  was  of  the  1968  pie.  Incidentally,  that  figure  in  1968 — 
24  percent — is  lower  than  it  was  the  two  prior  time  periods  mentioned. 

This  happens  as  one  support  area,  such  as  supplies,  keeps  decreasing 
in  relative  importance  while  others  grow.  Thei-e  is  a  pattern  in  the 
shift,  however,  and  it  is  a  growing  percentage  for  services. 

Today — and  we  think  more  so  tomorroAv,  according  to  the  user 
studies  we  do — services  represent  alternatives  to  the  ownership  of 
computers,  and  according  to  IDC's  estimates  will  continue  to  grow  as 
a  percentage  of  user  spending. 

This  sector  also  includes  the  user  spending  for  communication  lines 
and  the  various  adaptors  or  modems  he  must  use  to  pipe  his  com- 
puter's messages  over  the  telephone  lines  or  to  a  satellite  and  back  to 
another  part  of  the  world. 
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In  general,  the  support  portion  of  the  pie  will  continue  to  grow  at 
the  expense  of  systems  spending. 

I  have  now  just  given  you  my  best  20-minute  summary — with  a 
slight  pause— of  what  the  computer  industry  is  today,  how  computsr 
users  spend  their  money,  how  the  money  spent  for  computer  systems 
is  split  among  the  various  manufacturers  in  various  countries. 

I  would,  however,  feel  negligent  in  my  duty  to  this  subcommittee 
if  I  didn't  take  just  a  feAv  moments  to  share  with  you  my  educated 
guesses  as  to  where  things  might  be  going. 

As  a  framework  for  doing  this,  I  believe  we  have  to  take  a  look  at 
computers  and  computer  equipment.  After  we  see  what  the  tech- 
nology holds  out.  perhaps  we  can  define  how  it  might  affect  the 
industry. 

My  last  chart  of  the  submitted  background  material  is  called  "Gen- 
erations of  Progress.*"*  It  is  an  attempt  to  put  on  one  piece  of  paper 
highlights  of  what  computers  and  computer  use,  and  computer 
acquisition  and  the  alternatives  available  at  a  point  in  time,  are  all 
about. 

It  is  strictly  my  invention,  if  you  will,  and  as  such  it  may  not  be 
precise  to  some  of  the  technologists  who  will  follow  me  in  this  seat. 
But  I  find  it  useful. 

Across  the  top  I  have  broken  the  history  of  the  computer  industry 
into  time  periods,  or  generations,  of  roughly  5  years  each,  a  little 
longer  at  the  start,  and  no  cutoff  date  for  the  future. 

I  think  the  dates  are  generally  accepted  ones.  I  haven't  begim  to 
list  specific  products  on  the  big  chart  up  there.  In  general,  as  the  typed 
version  in  your  book  indicates,  we  had  the  named  machines  at  the 
beginning  of  the  computer  age ;  the  large,  slow,  clunky  monsters  that 
ushered  in  the  age  of  the  computer. 

In  a  sense  each  had  a  personality,  and  few  of  any  particular  model 
were  built.  It  was  during  this  time  period  that  some  very  important 
people  were  saying  that  2  or  3  dozen  of  these  machines  would  take 
care  of  the  world's  computational  needs. 

At  any  rate,  we  have  gone  from  these  scientific  wonders  of  the  mid- 
dle lOSd's — machines  with  names  like  Eniac  and  Alwac  and  Univac — 
to  the  business-oriented  second  generation  computers,  epitomized  by 
IBM's  1401,  that  brought  data  processing  for  the  first  time  to  many 
businesses. 

And  then,  finally,  we  stretch  across  that  line  to  families  of  machines 
that  each  manufacturer  offers  today.  Looking  out  to  the  future,  it  ap- 
]:)ears  that  the  concept  of  network  computers — as  I  will  mention  as  Ave 
wander  down  the  chart — and  networks  of  computers  will  change  to- 
day's concept  of  just  what  a  computer  is,  anyway. 

Coming  down  to  the  next  line  we  have  electronics,  the  circuitry  used 
within  computers.  This  is  what  led  to  changes  being  called  generations, 
because  during  the  time  period  involved  very  different  and  distinct 
generations  of  electronics  were  coming  along. 

In  the  past  20  years  we  have  seen  electron  or  vacuum  tubes  replaced 
bv  transistors,  and  these  discrete  transistors  replaced  by  integrated 
circuits,  and  the  drive  for  the  future  will  be  to  make  it  smaller  and 
faster. 

In  the  main  memory  area,  delay  lines  quickly  gave  way  to  rotating 
drums.  By  the  late  1950's  the  magnetic  core  Avas  introduced  to  hold 

*See  p.  4950. 
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the  computer's  information,  and  this  was  the  norm,  in  improved  ver- 
sions, until  just  the  last  few  yea:-s  when  semiconductor  memories  of 
various  types  have  begun  to  be  accepted. 

In  the  labs  scientists  are  talking  about  combinations  of  circuits  and 
memories  that  operate  at  temperatures  near  absolute  zero  but  that  put 
the  power  of  today's  largest  computers,  or  even  more,  into  space  the 
size  of  a  desk  drawer. 

Auxiliary  memory — the  device  that  is  used  to  hold  information  that 
h  needed  only  on  an  occasional  basis — has  progressed  from  decks  of 
IDunched  cards  to  the  tapes  so  often  used  to  symbolize  the  computer  to 
large  disk  stacks,  nuich  like  phonograph  record  collections,  and  to 
mechanical  tape  libraries. 

Clearly  on  the  horizon,  as  a  very  large  auxiliary  storage  device,  is 
the  Bell  Lab  invention  called  the  "bubble  memory."  In  fact,  these 
should  be  coming  down  the  road  in  a  few  years. 

Data  entry  has  gone  from  the  card  punch,  which  will  remain  still 
the  most  populous  input  method  for  another  few  years,  to  various  key- 
capture  units  to  the  concept  of  direct  data  entry. 

Output  has  progressed  from  the  "flashing  light"  era  of  the  early 
computer  to  faster  and  faster  printers.  In  the  future,  with  manage- 
ment by  exception  techniques  being  applied  to  the  computer,  rather 
than  getting  reams  of  paper  we  will  begin  to  get  only  meaningful 
documents  or  displays. 

Also,  paralleling  this  development,  we  will  have  action  output,  like 
direct  control  of  machines — which  we  have  somewhat  today — auto- 
matic transfer  of  funds,  and  so  forth. 

The  architecture  of  computer  systems,  the  very  way  their  elements 
are  put  together,  will  continue  to  move  from  the  classical  combination 
of  processor,  memory,  control  circuits,  and  input/output  that  you  have 
heard  described  by  the  people  from  Control  Data,  to  a  network  con- 
cept, a  network  oriented  around  a  vast  memory,  around  which  many 
special-purpose  and  general-purpose  processors  are  hung  and  all  of 
which  is  really  determined  by  the  operating  system — the  instructions 
that  tell  the  computer  how  to  work  with  the  various  elements  that 
make  it  up. 

Throughout  all  of  this  movement  there  will  be  a  thrust  toward  what 
is  called  "transparency,"  the  provision  to  the  user  of  a  system  that  he 
essentially  can't  see,  and  doesn't  have  to  understand;  a  system  that 
provides  answers. 

We  believe  users  won't  really  have  to  worry  about  bits  and  bytes 
and  binary  arithmetic  that  much  anymore.  Along  with  this  answer- 
orientation  I  would  expect  that  manufacturers  will  begin  to  price 
systems  not  by  the  box  or  by  the  pound,  the  way  they  do  today,  but 
by  the  transaction. 

We  at  IDC,  in  fact,  are  so  convinced  that  the  general  movement 
toward  the  automation  of  business  transactions  is  coming  that  we  have 
started  a  newsletter  and  are  looking  at  other  products — at  information 
needs  in  this  area. 

As  the  Nation's  monetary  system  and  various  reservation  systems 
get  connected  with  credit  and  retail  systems  and  hospitals  and  hotels 
and  insurance  programs,  as  this  autotransaction  concept  takes  oil'  and 
eventually  brings  the  advantages  of  data  base  access  into  the  home, 
things  will  change. 
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There  will  be  the  true  possibility  of  alternatives  to  owning  a  com- 
puter. Certain  manufacturers— Control  Data,  in  particular— have 
alreadv  stated  goals  along  these  lines. 

The' timesharing  companies,  the  turnkey  systems  houses  answering 
specific  problems  with  tailored  products,  even  large  companies  not 
closely  identified  with  the  computer  industry  today,  yet  strongly  con- 
sidering vast  service  operations,  all  of  these  people  will  compete  for 
the  increasing  computer  dollar.  Many  of  them  will  begin  to  offer  valid 
alternatives  to  computer  users. 

For  the  user  who  wants  to  continue  "doing  his  own  thing,''  how- 
ever— and  I  am  practical  enough  to  admit  this  will  be  the  majority 
of  users  for  quite  some  time — there  are  questions  that  lie  ahead. 

The  next  round  of  applications  that  many  computers  are  planning 
require  real-time  involvement  of  their  business  operations. 

Users  will  be  able  to  put  up  with  slowdowns,  but  not  with  failures. 
They  will  be  extremely  concerned  by  security.  They  will  have  so  much 
money  invested  in  software — programs  or  instructions  for  their  ma- 
chines—that they  may  not  want  to  rock  the  boat.  The  language  of 
computers  in  a  few  years  may  or  it  may  not  be  conducive  to  shifting 
main-frame  manufacturers,  or  to  shifting  even  from  one  service  sup- 
plier to  another. 

Today  it  often  isn't  conducive  to  this,  and  I  don't  really  know 
whether  it  is  actually  possible  on  an  easy  basis. 

I  fully  understand  the  task  facing  you  gentlemen  if  you  elect  to 
take  any  action  concerning  the  computer  industry. 

I  would  hate  to  count  up  the  hours  I  have  "spent  in  conversations 
as  to  what  might  be  done  to  the  industry  if  something  were  to  he 
done. 

I  often  come  to  the  conclusion  that  if  we  leave  the  status  quo  alone 
and  give  a  still  growing  industry  a  chance  to  settle  down,  that  the 
situation  will  rectifv  any  inequities  out  there  in  the  marketplace,  as- 
suming, of  course,  that  proper  rules  are  laid  down  and  followed. 

Others  argue  that  this  is  impossible,  that  a  single  force  has  become 
too  large  to  be  upset  by  natural  means.  I  truly  don't  know  whether 
this  is  true  or  not. 

I  do  know  that  it  would  be  very  dangerous  for  our  country,  if  not 
for  the  world,  for  anyone  to  act  without  proper  insight  and  under- 
standing about  this  industry. 

So  if  nothing  else.  I  would  like  to  urge  vou  to  try  to  appreciate 
the  many  forces  at  work  in  the  computer  industrv.  Often  the  answer 
offered  by  one  group  would  work  to  the  detriment  of  other  industry 
participants  if  it  were  implemented. 

During  the  many  hours  of  thinking  about  what  I  might  say  to  you 
T  wondered  if  I  could  really  offer  any  answers.  Unfortunately,  I  must 
only  complicate  your  task. 

But  I  do  want  to  stress,  in  closing,  that  we  are  dealing  with  a  large 
investment  by  the  computer  users  of  this  Nation. 

This  is  an  investment  not  so  much  of  money — they  are  getting  value 

from  their  $30  billion  worth  of  computers— but  an  investment  of  skills. 

The  salaries  paid  programers  and  systems  analvsts  over  the  yeare 

have  gone  to  the  capturing  of  business  skills,  the  thinking  through  of 

problems,  adapting  these  for  particular  computers. 

No  matter  what  happens  users  can't  afford  to  toss  out  these  captured 
skills.  That  means  that  they  must  have  confidence  in  the  future  of  their 
computer  equipment  manufacturer,  no  matter  who  it  is. 
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Thank  you  very  much. 

Senator  Hart.  Thank  you  very  much,  ISIr.  Peacock. 

That,  I  think,  was  a  very  responsible,  self-disciplined  kind  of  analy- 
sis. It  is  not  always  the  case  in  these  hearings  that  we  have  a  witness 
who  measures  up  to  that.  Tt  was  very  nice  to  hear. 

'Mr.  Peacock.  Thank  you,  sir. 

Senator  Hart.  Mr.  Brever,  did  vou  have  anything  you  Avould  like 
to  add? 

Mr.  Breyer.  No. 

Senator  Hart.  Mr.  Franklin  ? 

Mr.  Franklin.  No  thank  you.  Senator. 

Mr.  Nash.  I  must  apologize  for  the  lack  of  questions,  but  the  magni- 
tude of  these  statistics  are  such — and  due  to  the  inefficiency  of  our 
postal  system,  as  you  know,  we  just  didn't  get  copies  until  late  this 
morning — that  we  couldn't  grapple  with  the  statistical  information 
which  is  quite  thorough.  I  am  sure  it  will  be  useful  for  the  record. 

One  thing  that  occurred  to  me,  though,  relates  to  the  type,  of  infor- 
mation available  in  the  ])ublic  domain.  I  have  ne^■er  really  seen  such 
an  aggregate  of  information  as  you  have  put  together.  I  have  checked 
certain  Government  agencies  to  see  what  they  have  available.  I  was 
wondering  whether  you  might  make  any  observations  about  the  avail- 
ability of  information  on  the  computer  industry? 

Mr!  Peacock.  Well,  I  think  you  put  your  finger  on  it.  There  is  very 
little — as  Mr.  Breyer  stated  in  his  opening  comment — there  is  nothing 
available  from  the  manufacturers. 

We  have  made  it  our  business  to  collect  this  information.  This  prob- 
ably is  the  biggest  single  collection  you  have  seen.  We  tried  to  get 
information  we  could  share  with  the  committee  and  put  it  together. 

I  don't  know  that  there  is  that  much  Government  information,  if 
that  is  what  you  want  to  know. 

I  don't  find  it  readily  available.  Tom,  do  you  have  any  comment  on 
that? 

Mr.  Franklin.  No. 

Mr.  Nash.  What  accounts  for  the  secrecy  surrounding  the  informa- 
tion about  industry  structure  that  seems  to  prevail?  Do  you  have 
any  opinion  on  that  ? 

Mr.  Peacock.  It  has  to  do  with  the  competitiveness,  I  am  sure; 
with  the  fact  that  it  is  a  rental-based  industry,  that  most  of  the  cus- 
tomers are  subject  to  changing  systems  on  momentary  notice,  and  the 
built-in  reluctance  of  manufacturers  to  disclose  their  information. 
This  has  been  true  with  everv  one  of  them  up  until  just  recently. 

A  few  have  started  breaking  out  certain  things,  I  think,  preparing 
for  the  revised  SEC  regulations.  There  is  a  little  bit  more  broken  out, 
but  this  has  been  tiiie.  Records  weren't  kept. 

I  mentioned  I  found  this  talking  with  the  AFIPS  person  who  put 
together  personnel  figures.  There  was  just  nothing  existing  before 
1970.  We  have  been  trying  to  do  it  and  have  a  good  data  base  to  start 
\\ith,  but  somehow,  even  some  manufacturers  say  they  can't  even  track 
down  all  their  equipment  in  terms  of  putting  together  accurate  details. 
Mr.  Breyer.  I  would  just  like  to  add  that  all  our  information,  as  Ave 
mentioned  before,  is  coming  directly  from  the  user.  We  get  veiy  lim- 
ited information  from  the  manufacturers  themselves. 

All  our  measurements  are  coming  directly  from  the  marketplace, 
from  the  people  who  use  computere  or  plan  to  use  computers. 
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"We,  ourselves,  have  great  difficulty  in  obtaining  official  information 
on  U.S.-based  installations.  We  have  no  luck  in  the  international  mar- 
ket, either. 

Mr.  Peacock.  I  would  like  to  add  one  comment  on  that  also,  and 
that  is  that  even  with  available  data  it  is  hard  to  put  together.  We  had 
available  to  us  after  the  Telex  versus  IBM  proceedings  a  tremendous 
amount  of  data,  and  yet  even  within  the  IBM  internal  documents  that 
were  disclosed  there  were  incons."stencies,  there  ^vere  definitional  things 
that  we  didn't  treat,  the  same  way;  people  don't  measure  things  the 
same  way. 

And  as  I  have  tried  to  show  in  the  presentation  here,  there  are  many, 
many  ways  of  measuring  what  is  going  on,  and  people  start  keeping 
them  one  way  or  the  other  for  their  own  use.  So  this  is  another  com- 
plicating factor. 

Mr.  Nash.  Thank  you  very  much.  No  further  questions. 
Senator  Hart.  Mr.  Chumbris? 

Mr.  Chumbris.  Thank  you  very  much,  Mr.  Chairman. 
I  would  like  to  state  that  you  do  have  quite  a  document  here  and, 
unfortunately,  because  of  the  mailing,  it  didn't  get  to  us  until  this 
morning. 

I  discussed  it  with  you  gentlemen  informally  while  we  were  in  re- 
cess. You  do  have  much  statistical  data.  I  noticed  one  thing  we  dis- 
cussed earlier,  that  the  number  of  computers  will  go  from  133,000  to 
481,000,  which  is  over  a  250-percent  increase  in  a  5-year  period. 

The  value  is  increasing  almost  less  than  2  to  1,  which  indicates  that 
your  computer  will  be  of  a  smaller  size  and,  therefore,  the  difference 
in  the  value. 

This  is  an  indication  of  the  growth  of  computers  from  the  early 
1950"s  to  now,  getting  smaller  and  smaller  in  size  as  the  indication  we 
had  earlier  with  the  exhibit. 

Mr.  Peacock.  That  is  correct,  sir.  If  you  would  look  on  page  32*  in 
your  book,  I  might  point  out  sometliing  else  that  is  happening. 

Tliis  is  a  breakdown  of  computers  by  size  class.  We  based  it  on  how 
much  is  paid  for  it  on  a  monthly  basis,  and  as  you  can  see,  in  the  very 
small  classes,  a  tremendous  number,  and  in  the  very  large  class  there  is 
not  many,  but  there  is  a  tremendous  dollar  amount. 

Now,  our  studies  lead  us  to  conclude  that  over  time  we  are  going 
to  see  increases  in  both  of  these  pockets,  so  that  the  dollare  will  be 
pushed  up  reasonably  fast  by  these  very,  very  large  computers,  but  not 
too  many  of  them,  while  the  numbers  grow  extremely  fast  by  the  very 
small  computers. 

Mr.  Chumbris.  Yes.  And  I  notice  also  a  chart  which  would  bring  me 
to  a  second  comment.  I  notice  on  the  bottom  of  the  chart  you 
have  I^.S.  number  of  units— 62  percent  rent,  24  percent  own,  16 
percent  lease.  Dollar  value  of  units— 43  percent  rent,  36  percent  own, 
21  percent  lease.  On  international  basis  number  of  units— 69  percent 
rent,  25  percent  own,  6  percent  lease  DolLar  value  of  units — 64  per- 
cent rent,  29  percent  own,  7  percent  lease. 

I  think  the  question  of  whether  it  should  be  rented  or  bought  is  an 
issue  we  will  probablv  hear  more  of  later  in  the  hearings. 

Mr.  Peacock.  I  would  think  so,  sir,  and  I  am  glad  you  realize  the 
difference  between  the  numbers  and  dollars.  That  is  very  important. 
Mr.  Chumbris.  Yes.  thank  you  very  much. 
Senator  Hart.  Gentlemen,  thank  you  very  much. 
[The  following  was  received  for  the  record.] 

*See  p.  4974. 


4947 


MATERIAL  RELATING  TO  THE  TESTIMONY  OF  MR.  BREYER 

Exhibit  1.  — Prepared  Background  Material  Submitted  by  International  Data 

Corp. 


FOREWORD 


This  document  is  submitted  as  background  material  in  connection 
with  the  presentation  being  made  to  the  Subcommittee  on  Antitrust  and 
Monopoly,  Committee  on  the  Judiciary,  United  States  Senate. 

Representatives  of  International  Data  Corporation  appearing 
before  the  Subcommittee  will  be  explaining  the  techniques  and  concepts 
IDC  uses  to  conduct  its  continuing  study  of  the  computer  industry  and 
the  industry's  many  elements.   The  idea  is  to  establish  at  least  one 
intellectual  framework  within  which  the  industry  can  be  examined  on 
a  consistent  basis. 

In  preparing  this  document  for  submission  on  a  very  tight  time 
schedule,  IDC  has  extracted  material  from  many  of  its  research  projects. 
Because  of  the  exact  time  at  which  they  were  completed,  estimates  or 
projections  may  have  changed  slightly.   This  reflects  the  very  nature 
of  the  industry  and  the  inexactitudes  which  surround  information  about 
it.   The  reader  of  this  submission,  therefore,  is  requested  to  use  the 
information  for  the  purpose  for  which  it  was  assembled  —  as  a  des- 
cription of  the  many  facets  of  the  computer  environment,  and  the 
interrelationships  involved. 


Copyright  by 

International  Data  Corporation 

60  Austin  Street 

Newtonville,  Massachusetts  02160 

July,  1974 
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IDC  QUALIFICATIONS 


International  Data  Corporation  provides  the  technical  community  — 
both  vendors  and  users  —  with  independent,  objective,  and  reliable 
information  services.   As  management  consultant,  analyst,  researcher, 
and  publisher,  IDC  builds  a  bridge  of  knowledge  between  the  infor- 
mation-using community  and  those  who  market  to  it. 


Management  Consulting 

IDC  provides  subscription  services  to  institutional  investors  and 
corporate  planners  throughout  the  industry.   It  sponsors  continuing 
programs  that: 

•  Forecast  overall  industry  trends; 

•  Project  short-term  and  long-range  sector  development; 

•  Evaluate  market  potential  for  specific  products  and 
services. 

Its  written  reports,  seminars,  private  consultations,  special  studies, 
and  telephone  "hot-line"  services  attract  security  analysts  and  top- 
level  management  from  financial  houses,  manufacturing  companies,  and 
service  organizations  located  here  and  abroad. 

Market  Analysis 

IDC  executes  a  broad  spectrum  of  custom  research  and  joint- 
sponsored  market  studies  for  a  variety  of  industry  clients  —  main- 
frame and  peripheral  manufacturers,  software-service-and-supply 
companies,  leasing  organizations,  government  institutions,  and 
financial  houses.   Its  research  staff,  composed  of  full-time  pro- 
fessionals with  years  of  industry  experience,  designs  and  implements 
the  projects  —  in  consultation  with  IDC  clients  —  and  then  presents 
the  findings  in  written  reports  and  personal  presentations.   The 
scope  of  such  projects  range  from  extensive  overviews,  estimates,  and 
forecasts  of  total  market  sectors  to  in-depth  probes  of  specific 
product  acceptance,  price  sensitivity,  and  technological  evaluation. 


Information  Collection 

IDC  is  the  census  bureau  of  the  EDP  community.  Since  1964  it 
has  monitored  the  industrial,  commercial,  financial,  services,  and 
governmental  sectors  —  listing,  in  computerized  form,  the  site 
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characteristics  of  thousands  of  EDP  users  in  the  United  States 
and  122  countries  around  the  globe.   Formatted  into  proprietary 
data  files,  these  listings  detail  —  for  each  site  —  the  user's 
exact  equipment,  configuration  and  associated  peripherals,  operating 
systems,  languages,  and  off-line  data  capture  devices.   Updated 
semiannually,  these  files  constitute  a  virtual  census  of  United 
States  and  international  EDP  activity.   They  form  the  base  for 
sample  selection,  market  extrapolation,  historical  assessment,  and 
trend  projection  used  in  much  of  IDC's  professional  analysis  and 
evaluation.   Moreover,  they  are  used  —  in  raw  form  —  by  manu- 
facturers, service  organizations,  governments,  and  even  other  market 
researchers  who  consider  them  the  most  complete  directories  avail- 
able of  worldwide  computer  use. 


Publisher 

For  participants,  investors,  and  customers  in  the  computer 
industry,  IDC  publishes  three  market-oriented  newsletters,  EDP 
Industry  Report,  EDP  Europa  Report  and  EDP  Japan  Report,  and  the 
weekly  newspaper  Computerworld.   In  1973  IDC  recognized  the  impor- 
tance of  new  transaction-oriented  equipment  and  service  markets 
and  inaugurated  Autotransaction  Industry  Report.   These  publica- 
tions facilities  extend  IDC's  data  gathering  operations  and  ensure 
that  analyses  are  optimally  up  to  date.   They  also  provide  addi- 
tional perspective  in  relating  individual  market  sectors  to  overall 
trends. 

IDC  can  provide  this  diversity  of  information  services  because 
of  the  expertise  of  its  professional  staff.   This  staff  includes 
senior  people  with  years  of  previous  experience  in  the  engineering, 
marketing,  product  planning,  product  development,  research,  and 
service  divisions  of  major  industry  organizations.   Moreover,  they 
and  other  IDC  personnel  are  trained  specialists  in  research  design, 
sample  selection,  questionnaire  construction,  interview  techniques, 
statistical  analysis,  content  analysis,  market  extrapolation,  and 
economic  forecasting.   This  combination  of  professional  skill  and 
market  knowledge  is  one  of  IDC's  major  resources. 

International  Data  Corporation  is  headquartered  in  Newtonville, 
Massachusetts,  and  has  offices  in  New  York,  Los  Angeles,  London, 
and  Tokyo. 


4950 


>, 

c 

1- 

>. 

c 

o 

i- 

o 

a 

■X. 

UJ 

t; 

1- 

en 

c 

C             1 

1    1   ! 

E 

<t 

o 

—  >^ 

O             1 

1       t      Ol 

Qj 

C7> 

<u 

US 

l/l    o 

oc 

01 

u^    C 

ZD 

4J 

J3 

(O 

4^ 

OJ 

OJ    Ol 

lO             1 

1       1     u 

>» 

J— 

c 

J2 

Q 

c 

o    J- 

t/) 

Ll. 

r^ 

J) 

•"• 

3 

<-> 

g 

8 

p    (O 

c         i 

OJ             1 

1       1      L. 

<1) 

CTV 

01 

u 

3 

Q. 

O.     1- 

1- 

>> 

t 

I.         1 

o 

lt> 

1. 

o 

.1^    o. 

O            1 

c 

s 

u 

m 

o 

t. 

l/l 

1- 

Q 

o  c 

t.        1 

3 

OJ 

^ 

3 

S    <0 

OJ            1 

1       1    ID 

h> 

z 

OJ 
C71 

_i 

o 

O) 

+ 

OJ  ►— 

X          1 

t- 

c 

en 

2: 

(U 

lO 

0) 

<C           1 

:  E 

—I 

Q. 

0) 

l_ 

OJ 

3 

^ 

lO 

o 

o. 

I    <u 

Cl 

lO 

^2 

e 

T3 

OJ 

«  o; 

CD    o 

O.             1 

I  t- 

(- 

^ 

o. 

OJ 

u 

c 

1      C71 

(J 

>- 

O^ 

3 

O 

OJ 

o 

<o  <o 

1     c 

% 

U 

■*-» 

T3 

Q. 

s- 

♦J  T3 

OJ            1 

1    o 

c 

O 

1 

>- 

<J 

o 

01 

CL 

C            1 

o 

3 

I- 

OJ 

Q    3 

3C 

h- 

r*«. 

<_> 

T3 

T3 

lO 

.c 

-~^tD 

1    &. 

cri 

C 

OJ 

JT 

Ol 

OJ 

C 

1    o 

0) 

T3 

o 

oo 

t- 

O    OJ 

C             1 

u 

0) 

u 

c 

-^ 

n 

+ 

•>-  c 

O           1 

+J 

<x> 

■^ 

>1 

4J  -r- 

> 

ra 

E 

> 

D. 

1- 

m  _i 

1    s^ 

1. 

u 

o; 

■a 

(O 

o 

C7>            1 

1    o 

<u 

01 

IT) 

•t 

1— 

5 

E 
OJ 

3    c 
E  O 

1  ^ 
1   t/1 

(/I 

o 

s: 

O) 

c 

QJ 

>. 

-^ 

-t-> 

O. 

re 

>i 

OJ            1 

1     OJ 

o 

^^ 

0) 

lO 

>, 

I- 

E 

U             1 

E 

QJ 

I- 

h- 

OJ 

Q. 

lO 

OJ 

£    : 

1      'O 

o 

♦J 

•^ 

4->    u> 

1     OJ 

Qi 

O 
QC 

r«« 

3 

^ 

t/l    Ol 

Q.             1 

--^ 

CTi 

3 

o 

■o 

■i2 

■E 

Q 

■J 

>>  en 
tn   ro 

C            1 

1    >, 

C7> 

c 

^ 

o; 

o 

OJ 

3 

O            1 

^ 

ID 

<_> 

Q. 

«I 

en  u 

1    l_ 

t. 

h- 

JS 

(/» 

c_> 

ID 

T3 

«5 

C    ID 

■4->              1 

1      'O 

CTl 

HI 

<U 

T3 

h— 

S_ 

I    Cl. 

•D 

O. 

> 

OJ 

OJ 

o 

x: 

D) 

zt 

t    "O 

1. 

?' 

i. 

u 

S. 

L. 

O            1 

1     S. 

0) 

E 

^ 

U 

Q. 

c 

OJ 

lO 

OJ    ID 

E 

lO 

>> 

O 

£ 

3 

Q.S 

C             1 

1    .C 

U- 

3. 

<_> 

*^ 

Q- 

c 

+ 

1    t— 

h- 

X 

w    O 

o. 

J.  1/1 

■o 

OJ 

0) 

OJ 

*-> 

c 

TJ- 

c 

^ 

Q. 

O 

vo 

01 

0) 

VI 

1 

4.) 

E 

fO 

o 

o^ 

1. 

o 

Q 

^ 

-~ 

3 

o 

a.         1 

Q            1 

0) 

u 

1 

o 

L. 

o 

nj 

s- 

*^ 

3 

LU 

Ol 

O 

01 

o 

OJ 

3 

OJ 

CQ 

to 

in 

y> 

4-> 

u 

13. 

o 

Ol 

fi         1 

o^ 

Irt 

ns 

■o 

_c 

-^ 

lO 

OJ 

<U 

t— 

a> 

•U 

3 

U            1 

u 

c 

0) 

•> 

.c 

ll 

3 

Ol 

C 

c 

E 

u 

o. 

a. 

c 

<o          1 

> 

10 

en 

3 

c 

c 

lO 

C             1 

i» 

3 

I. 

(O 

1- 

3 

3 

_J 

OJ 

CO 

(- 

S 

Q 

Q- 

o 

+ 

>. 

iZ       1 

tn 

•o 

CO 

o 

OJ 

c 

•^ 

t. 

XI 

w 

Q. 
<0 

lO 

E 
OJ 

0) 

t— 

OJ 

o 

CO 

c 

~^ 

Q. 

^ 

(J 

i. 

<o 

en 

+ 

«t 

>- 

o^ 

x: 

o 

■a 

1— 

>, 

o 

a> 

t. 

C 

OJ 

C             1 

Q£ 

<o 

J3 

0) 

<o 

i. 

O            1 

< 

S 

3 

c 

o 

OJ 

O) 

i- 

4-J 

UJ 

t- 

•r- 

a. 

c 

ttj 

o 

+J           OJ 

c 

- 

_l 

■o 

itj 

z: 

u. 

(O           in 

a> 

"s 

■o 

B 

Ol 

Cl. 

.c 

+ 

•*->           (Q 

DC 

o 

<u 

3 

>, 

J= 

u 

OJ 

3         JZ. 

t. 

E 

3 

lO 

(J 

10 

*J 

Q.         a 

u 

(O 

U 

C7> 

3 

E         ^ 

o 

■z. 

OJ 

3 

U- 

O 

s- 

O            3 

CO 

> 

Q 

CL 

>- 

ca 

O          Q- 

ae 

o 

•s. 

UJ 

LO 

oo 

>- 

S 

CC 

o 

UJ 

7^ 

(_> 

CC 

■>■ 

= 

■sn 

o 

> 

O 

Q 

en 

on 

■z. 

£ 

q; 

o 

g 

t— 

1 — 

o 

2 

UJ 

ct 

cC 

o 

q: 

1— 

ct 

t/1 

or: 

0-) 

:=> 

ID 

q: 

oc 

UJ 

UJ 

Q 

(_) 

zr 

<t 

D- 

re 

o 

UO           ID 

UJ 

f— 

O 

X 

(_> 

o 

UJ          O* 

UJ 

<! 

CC 

g 

r> 

cr 

=3 

ct 

ce: 

lyi          O 

o 

C2l 

^ 

UJ 

< 

Q 

O 

•I 

Q. 

13       <: 

<: 

4951 


DEFINITIONS 


Various  terms  used  throughout  this  submission  may  appear  to  be 
self-explanatory,  but  have  various  shades  of  meaning  even  when  used 
by  "experts"  in  the  computer  industry.   Every  attempt  has  been  made 
to  use  them  consistently  in  this  report,  and  the  following  defini- 
tions are  presented  so  that  the  reader  will  know  exactly  how  these 
terms  are  used. 

New-built  shipments  are  expressed  in  millions  of  dollars,  and 
are  calculated  on  the  basis  of  the  manufacturer's  list  purchase 
price  for  the  equipment.   Since  the  bulk  of  computer  equipment  is 
shipped  on  a  rental  agreement,  this  figure  does  not  represent 
immediate  income  to  the  manufacturer.   Figures  for  new-built  ship- 
ments represent  IDC's  best  estimate  of  a  manufacturer's  factory 
production  and  include  complete  new  systems,  peripheral  equipment 
or  "add-on"  shipments  such  as  additional  memory,  and  the  added 
value  of  equipment  that  has  been  recycled  through  a  manufacturing 
plant  and  upgraded.   The  figure  does  not  include  equipment  merely 
reshipped  from  one  customer  to  another,  nor  does  it  take  into 
consideration  old  equipment  that  may  be  sent  back  by  a  customer. 

Some  computer  manufacturers  and  industry  analysts  discuss 
new-net  shipments.   This  is  the  value  of  computers  and  add-on 
equipment  shipped  during  the  year,  less  the  value  of  equipment 
returned  by  the  user  and  not  reshipped  by  the  manufacturer. 

Installed  value  is  represented  in  two  different  ways.   One  is 
the  total  value  of  equipment  installed  based  on  the  original  pur- 
chase price.   The  other  is  in  terms  of  equivalent  monthly  rental 
value.   This  is  the  amount  the  customer  would  pay  each  month  if  the 
equipment  were  on  rent  from  the  manufacturer,  and  can  be  converted 
to  installed  value  by  multiplying  it  by  the  specific  manufacturer's 
purchase-to-rent  ratio.   These  ratios  —  which  represent  the  number 
of  months  a  computer  would  have  to  be  on  rent  before  monthly  pay- 
ments equal  the  purchase  price  —  include  charges  for  maintenance 
of  the  equipment.   The  ratios  vary  from  manufacturer  to  manufacturer 
and  from  product  to  product  within  a  given  manufacturer's  equipment 
line.   Based  on  its  analysis  of  typical  system  configurations,  IDC 
uses  the  following  ratios  in  its  calculations: 


Burroughs 

48 

Control  Data 

43 

HIS:   Honeywell  base 

45 

GE  base 

44 

IBM 

45 

NCR 

48 

RCA 

45 

Univac 

44 
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In  general,  the  lower  a  company's  purchase-to-rent  ratio,  the  more 
oriented  it  is  toward  outright  sales  rather  than  rental  business. 

Average  system  prices,  in  terms  of  monthly  rental  value,  are 
calculated  by  IDC  annually  based  on  its  Computer  Installation  Data 
Files.   Since  existing  computer  users  often  retain  some  of  their 
original  peripherals  when  installing  a  new  mainframe,  and  since 
users  typically  add  from  5%  to  15%  of  value  each  year  in  add-on 
equipment,  average  system  values  for  a  given  computer  model  tend 
to  grow  with  time,  and  usually  are  not  the  same  as  a  manufacturer's 
stated  "typical"  system  value  upon  initial  introduction. 

The  bulk  of  the  detailed  calculations  in  this  report  are  based 
on  what  IDC  calls  general-purpose  computers.   In  general,  these 
machines  are  usually  byte  or  character  oriented  (with  the  exception 
of  large-scale  scientific  word-oriented  computers) ,  are  normally 
programmed  in  a  higher  level  language,  such  as  COBOL  or  FORTRAN, 
and  are  usually  used  for  many  applications  at  each  installation. 

In  estimating  the  number  of  these  computers  installed,  IDC  has 
attempted  not  to  include  those  used  by  the  computer  manufacturers 
for  sales  promotion,  program  check-out,  maintenance  training,  or 
other  uses  designed  to  directly  support  the  sales  or  successful 
performance  of  the  computer  itself.   The  figures  do  include,  how- 
ever, all  computers  used  for  normal  managerial,  engineering,  and 
manufacturing  functions  by  the  manufacturer,  and  its  related  data 
processing  service  bureaus  and  computer  programming  schools. 

In  contrast  to  general-purpose  computers,  there  are  other  types 
of  computers  referred  to  by  IDC  as  dedicated  application  computers 
that,  although  general  purpose  in  central  processor  design,  are 
usually  small  word  (typically,  8,  12,  16,  or  24  bits)  oriented, 
and  programmed  either  in  machine  language  or  FORTRAN.   They  are 
usually  used  for  only  one  application  at  each  installation  and 
normally  are  purchased.   This  group  includes  all  the  so-called 
minicomputers  (typically  selling  for  less  than  $25,000)  as  well  as 
certain  larger  computers  and  those  designed  for  process  control. 

Several  manufacturers  also  supply  military  and  airborne  computers, 
such  as  Univac  12XX  series  mil  spec,  and  IBM's  4  Pi.   IDC  does  not 
maintain  details  on  these  special-purpose  computers,  nor  is  their 
value  discussed  in  this  document. 

IBM  and  several  other  manufacturers  manufacture  and  maintain 
electrical  accounting  machines  (EAM) ,  including  conventional  punched- 
card  equipment  such  as  sorters,  collators,  and  tabulators,  however 
such  figures  are  not  included  in  user  spending  and  manufacturer 
revenue  data,  but  are  not  monitored  by  IDC. 
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USER  SPENDING 


As  part  of  its  annual  research  about  the  computer  industry, 
IDC  samples  U.S.  computer  users  each  fall  for  an  "early  warning" 
snapshot  of  projected  spending  for  the  next  year.   Then,  at  year- 
end,  a  larger  cross-section  of  the  user  population  is  polled  to 
verify  the  early  inputs  and  detect  any  changes  after  budgets  are 
finalized. 

The  survey  at  yearend  1973  indicated  that  user  budgets  for 
equipment,  services,  and  salaries  for  1973  had  hit  the  $20  billion 
level  (Chart  101)  and  would  increase  an  average  of  about  15%  during 
1974.   The  study  was  based  on  an  analysis  of  EDP  budgets  at  600 
U.S.  sites  in  December,  1973  and  combined  with  a  long-range  study 
of  management  attitudes  at  50  key  "Fortune  500"  companies. 

The  distribution  of  spending  on  major  budget  items  has  shown 
only  slight  changes  over  recent  years  —  with  the  expected  growth 
of  emphasis  on  support  hardware  for  communications  and  teleprocessing: 

+  Salaries  continue  to  eat  up  35%  of  the  average  DP 
budget,  similar  to  five  years  ago.   Users  are  looking 
for  fewer  but  more  highly  skilled  specialists  to  develop 
and  maintain  their  DP  operations.   On-line  data  entry 
from  the  source  —  a  possibility  that  helps  make  net- 
working attractive  —  is  drawing  salary  dollars  away 
from  the  traditional  keypunch  operator. 

+  EDP  systems  also  take  35%  of  the  dollars  and  support 
hardware  will  account  for  another  11%.   Users  say 
they're  willing  to  pay  for  the  best  equipment  avail- 
able —  but  will  also  try  to  save  money  through  long- 
term  commitments  to  third-party  leases  and  outright 
purchases.   Users  are  looking  for  vendors  who  can  meet 
their  upgrade  needs  and  be  stable  suppliers  in  the 
future. 

+  Supplies,  which  will  account  for  6%  to  7%  of  the  average 
DP  budget  this  year,  as  prices  increase  —  mainly  be- 
cause of  rising  paper  costs  —  and  shortages  cause 
occasional  problems. 

+  Services,  including  "total  solutions,"  timesharing 
and  keypunching,  will  account  for  another  10%  of  the 
bill  when  spending  by  "non-DP  users  is  taken  into 
account. " 
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+  Custom  and  packaged  software  from  outside  vendors 
will  consume  just  over  1%  of  1974' s  DP  dollars. 
Most  of  this  goes  to  supplement  in-house  software 
development. 

The  bulk  of  mainframe  spending  is  going  for  large  systems  — 
following  the  trend  toward  centralization  as  users  take  advantage 
of  the  economies  offered  by  big  machines.   By  yearend  1974,  many 
users  will  already  be  looking  forward  to  the  end  of  the  370  product 
marketing  cycle  and  in  increasing  numbers  will  begin  marking  time 
until  the  next  product  round  —  marked  by  so-called  "FS"  or  the 
Future  System  IBM  is  expected  to  announce  for  deliveries  by  1977. 


U.S.  COMPUTER  USER  SPENDING 


Salaries 

25. 2X 
$21 OM 

Salaries 

29.8% 

$1215M 

Salaries 

36% 

$4190H 

1958 

1963 

1968 

Total   Spending; 
$83Qf1 

Total   Spend 
$4075H 

ng: 

Total   Spending: 
$11,600 

Salaries 

35.3% 

$7056M 


Total  Spending: 
$19,965 


Table  101 
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MAINFRAME  MANUFACTURERS 


There  are  many  ways  of  measuring  market  share  —  by  number  of 
units  versus  dollar  value,  U.S.  versus  international  markets,  general- 
purpose  versus  dedicated  application  (mini)  computers,  etc.   Table 
102  is  based  on  worldwide  revenue  of  the  current  eight,  U.S. -based 
computer  system  manufacturers  (including  the  base  of  the  former 
GE  and  RCA  computer  operations).   The  data  is  taken  directly  from 
published  information,  as  noted,  or  derived  from  similar  sources. 
Major  observations  for  the  1969-1973  period: 

+  IBM  has  held  relatively  stable,  about  66-67%  market 
share , 

+  HIS  has  been  in  the  9-10%  market  share,  losing  slightly 
in  1973, 

+  Univac  has  lost  share  slightly,  from  9%  (retroactively 
in  1969)  to  7%  today, 

+  CDC  has  been  in  the  6-7%  range,  with  relatively  major 
gain  in  peripherals  and  services, 

+  Burroughs  has  slowly  but  surely  gained  from  3.7%  in 
1969  to  5.4%  today, 

+  DEC  has  doubled  its  market  share  over  the  past 
five  years  from  1.3%  to  2.5%, 

+  NCR  has  climbed,  but  only  from  1.6%  to  2.2%, 

+  Xerox  dropped  from  a  high  of  1.5%  in  1969  to  a  low 
of  0.7%  in  1971,  and  came  back  to  0.9%  in  1973. 
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Another  way  of  looking  at  the  computer  marketplace  is  to  measure 
the  value  of  equipment  installed.   (For  this  purpose,  equipment  on 
rent  from  the  manufacturer  is  converted  to  equivalent  purchase  value 
by  the  method  described  elsewhere  in  this  submission.)   Since  IDC's 
basic  research  is  based  on  user  descriptions  of  equipment  installed, 
this  data  represents  IDC's  most  reliable  measure  of  the  computer 
equipment  marketplace. 

Table  103  gives  a  summary  of  the  worldwide  installed  base  for 
U.S. -based  mainframe  manufacturers  in  its  U.S.,  International,  and 
Worldwide  components.   More  details,  plus  comparable  data  for  1972, 
is  contained  in  Tables  104,  105,  and  1^6. 

It  should  be  noted  that,  in  these  tables,  IDC  has  summarized 
the  market  position: 

+  for  U.S. -based  manufacturers  only; 

+  for  general-purpose  (Group  A)  and  dedicated  applica- 
tion (Group  B)  type  computers; 

+  the  tables  include  percent  rate  of  growth  of  installed 
base  (after  taking  into  account  shipments  of  new  equip- 
ment, retirements,  etc.)  and  percent  market  share. 

In  the  long  run,  a  computer  manufacturer's  revenue  closely  parallels 
the  growth  and  size  of  its  installed  base.   During  short  time  inter- 
vals, there  can  be  significant  variations  as  large  numbers  of  pur- 
chased computers  are  shipped  (disproportionately  increasing  revenues) 

In  Tables  107  and  108,  the  general-purpose  portion  of  each 
mainframer's  base  has  been  summarized  by  rent/ third-party  lease/ 
user-owned.   At  the  bottom  of  each  of  these  tables  the  change  from 
1972  is  shown. 
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TABLE   104 

U.S.  -  MARKET  SHARE 
($  Million) 


IBM  -  Mfr'd 

-  PCM 

-  Sub  (A) 

-  (B) 

HIS  -  (A) 

-  (B) 

Univac 
RCA 
Sub 
(B)  (EMR) 

Burroughs 

CDC  -  (A) 

-  (B) 

NCR 


DEC  - 

(A) 

- 

(B) 

Xerox 

-  (A) 

-  (B) 

Others 

-  (A) 

-  (B) 

Subtotal  -  (A) 

-  (B) 

12/72 
Inst. 
Base 

15,73A 

1,015 

16,749 

183 


1,365 

853 

2,218 


670 


% 
Total 


59.3 
3,8 


2,366    ]    9.8 
260    ] 


8.3 


1,262       4.7 

935    ]    4.3 
221    ] 


2.5 


105  ] 

399  ]    1.9 

342  ]    1.7 

127  ] 

91  ] 

903  ]    3.7 


24,738 
2,093 


92.2 
7.8 


%  A 

10.6 
30,5 
11.8 
38.2 


]   9.6 

5.5 
(10.3) 
(  0.6) 


12.6 


4.1 
1.8 


10.0 


27.6 
39.1 


14 


45 
26.9 


10.4 
26.2 


12/73 
Inst. 
Base 

17,406 

1,325 

18,7  31 

253 

2,578 
301 

1,440 

765 

2,205 

23 

1,421 

973 
225 

737 

134 
555 

390 
138 

132 
1,146 


% 
Total 


59.0 
4.4 


9.6 

7.4 

4.7 
4.0 

2.5 

2.3 

1.8 

4.3 


27,301    91.2 
2,641     8.8 


TOTALS 


26,831     100.0 


11.6 


29,942   100.0 
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TABLE  105 


INTERNATIONAL  -  MARKET  SHARE  (*) 
($  Million) 


IBM  -  Mfr'd 

-  PCM 

-  Sub  (A) 

-  (B) 

HIS  -  (A) 

-  (B) 

Unlvac/RCA 

(B)  (EMR) 

Burroughs 

CDC  -  (A) 

-  (B) 

NCR 

DEC  -  (A) 

-  (B) 

Xerox  -  (A) 
-  (B) 

Others  -  (A) 
-  (B) 

Subtotal  -  (A) 
-  (B) 


TOTALS 


12/72 
Inst. 
Base 

10,023 
218 

10,241 
107 


% 
Total 


64.7 
1.4 


1,800   ]   11.9 
67   1 


1,167 


679 


412 


15,109 
567 


15,676 


7.4 


4.3 


647   ]    4.5 
56   ] 


2.6 


48  ] 

136  ]    1.2 

70  ]    0.6 

30  ] 

45  ] 

171  ]   1.4 


96.4 
3.6 


100.0 


%  A 

12.1 
35.3 
12.6 
17.8 

]  14.1 
] 

18.0 


21.0 


14.4 
3.6 


13.6 


10.4 
63.2 


16 

15 


50 
54.4 


13.7 
43.2 


12/73 
Inst. 
Base 

11,232 
295 

11,527 
126 

2,036 
95 

1,378 
12 

823 

740 
58 

468 

53 

222 

81 
35 

68 
264 

17,174 
812 


% 
Total 


63.4 
1.6 


11.8 
7.7 

4.6 

4.4 

2.6 

1.5 
0.6 


95.5 
4.5 


Inter. -% 

W.W.   $ 

Total 

39 
18 


43 

38 

37 
40 

39 

29 
18 


14.7    17,986    100.0 


34 
19 


39 

24 


38 


*  U.S. -based  manufacturers  only 
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TABLE  106 


WORLDWIDE  -  MARKET  SHARE  (*) 
($  Million) 


12/72 
Inst. 
Base 


IBM  -  Mfr'd 

-  PCM 

-  Sub  (A) 

-  (B) 

HIS  -  (A) 

-  (B) 

Univac/RCA 
EMR  (B) 

Burroughs 

CDC  -  (A) 

-  (B) 

NCR 

DEC  -  (A) 

-  (B) 

Xerox  -  (A) 
-  (B) 

Others  -  (A) 
-  (B) 

Subtotal  -  (A) 
-  (B) 


TOTAL 


4,166   ] 
327   ] 

3.385 


1,941 

1,582   ] 
277   ] 

1,082 


% 
Total 


61.3 
2.9 


10.6 
8.0 

4.6 

4.4 

2.5 


42,507 


100.0 


%  A 

11.1 
31.4 
12.1 
30.7 

]  11.5 
] 

]   6.9 
] 

15.6 
]   7.4 


11.4 


12/73 
Inst. 
Base 

28,638 

1.620 

30,258 

379 

4,614 
396 

3,583 
35 

2,244 

1,713 
283 

1,205 


153   ] 

22.2 

187 

535   ] 

1.6 

45.2 

777 

412   ] 

1.3 

]  13.2 

471 

157   ] 

] 

173 

136   ] 

47.1 

200 

1,074   ] 

2.8 

31.3 

1,410 

39,847 

93.7 

11.6 

44,475 

2,660 

6.3 

29.8 

3,453 

12.8 


47,928 


% 
Total 


60.5 
3.4 


10.5 

7.5 

4.7 
4.2 

2.5 

2.0 
1.3 

3.4 

92.8 
7.2 

100.0 


*  U.S. -based  manufacturers  only 
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Currently  Marketed  Computer  Systems 

Table  109  lists  those  computer  systems  actively  marketed  and 
currently  being  manufactured  by  the  general-purpose  manufacturers. 
Observations: 

+  IBM  covers  the  entire  spectrum,  with  all  models 
relatively  new. 

+  HIS  has  been  updated  to  reflect  the  recent  Series 
60  product  announcements,  they  similarly  cover  the 
entire  spectrum,  although  there  is  some  gap  in  the 
U.S.  marketplace  parallel  to  the  IBM  370/125  and 
135. 

+  Univac  covers  most  of  the  price  ranges,  and  with 
the  recent  introduct  of  the  90/30,  the  company 
seems  to  be  taking  an  up-to-date  approach  for 
replacing  models  dating  back  to  1967. 

+  Burroughs  covers  the  entire  price  range. 

+  CDC,  even  with  the  recently  announced  17X  series, 
still  concentrates  on  the  over  $40,000  monthly 
rental  range.   The  small  and  medium  31/32/3300 
is  now  out  of  new-built  production. 

+  NCR,  with  its  five  models  of  the  Century  series, 
cover_  the  five  small  to  medium  price  ranges. 


Marketplace  Performance  of  Systems  Manufacturers 

The  chart  on  page  25  shows  in  a  general  way  the  result  of 
past  and  expected  future  shipment  activity  by  U.S.  computer  systems 
manufacturers  on  a  worldwide  basis.   (Dedicated  application  and 
minicomputers,  which  account  for  only  a  small  percentage  of  the 
value  of  computers,  are  not  included.)   The  chart  describes  user 
demand  as  interpreted  by  IDC  from  several  extensive  surveys  during 
the  past  two  years.   Allowance  is  made  for  IBM's  internal  assess- 
ments prepared  about  the  time  System/370  models  were  first  being 
delivered.   Shipments  should  increase  6%  to  the  $9  billion  level 
this  year,  then  remain  fairly  flat  until  deliveries  of  IBM's  FS 
(Future  System,  IBM's  next  family  of  computers  expected  to  be  an- 
nounced for  1977  delivery).   As  retirements  hold  level  of  decline 
during  the  next  couple  of  years,  about  $5  billion  of  each  year's 
shipments  should  be  added  to  the  installed  base. 
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In  the  U.S.,  only  43%  of  the  computers  (by  value)  are  currently 
on  rent  (see  page  20  ) ,  down  from  50%  last  year  and  55%  the  year 
before.   IDC  surveys  indicate  that  more  and  more  users  plan  to  pur- 
chase (or  would  like  to  arrange  a  third-party  lease)  and  the  extent 
to  which  this  trend  continues  will  determine  the  structure  of  the 
computer  industry.   One  argument  is  this  merely  reflects  better 
management  and  commitment  to  long-range  plans  on  the  part  of  users; 
IDC's  extensive  research  supports  this  view.   The  other  possibility 
to  be  considered,  of  course,  is  that  subtle  efforts  on  the  part  of 
IBM  (and  other  mainf ramers?)  are  designed  to  foster  this  user 
attitude  so  that,  for  the  late  1970s,  a  truly  new  generation  of 
hardware  can  be  shipped  in  vast  quantities.   In  any  event,  the  main- 
frame manufacturers  control  less  equipment  (as  a  percentage)  than 
at  any  time  in  recent  history. 

The  above  situation  —  in  addition  to  the  growing  sophistica- 
tion of  computer  networks  and  the  commitment  of  users  to  incorporate 
key  aspects  of  their  business  under  computer  management  —  points 
to  what  is  probably  the  strongest  trend  in  computer  acquisition 
considerations  today.   The  operating  system,  or  control  software, 
is  becoming  more  important  to  users  than  the  actual  hardware  selected 
for  use  in  a  particular  sized  installation. 

Some  perspective  on  the  past  success  of  each  of  the  major 
computer  system  manufacturers  can  be  gained  from  Table  111,  which 
shows  the  build-up  of  the  U.S.  installed  base  of  computers  over 
the  past  15  years.   This  table,  in  addition,  provides  a  striking 
example  of  the  proliferation  of  minicomputers.   The  number  of 
general-purpose  computers  grew  by  a  factor  of  1.5  —  from  just 
over  40,000  to  just  over  60,000.   During  the  same  five-year  period, 
however,  some  70,000  minicomputers  worth  about  $2  billion  were 
installed  in  the  U.S.   As  a  result,  these  small  computers  now 
account  for  one-third  of  all  the  computers  installed,  and  the 
trend  will  continue.   By  1978,  IDC  estimates  that  general-purpose 
computers  will  account  for  barely  over  20%  of  the  U.S.  computer 
population.   These  are  and  increasingly  will  be  large  and  expensive 
systems,  however.   The  value  of  general-purpose  computers  installed  — 
which  dropped  from  99+%  of  the  total  five  years  ago  to  just  over 
90%  today  —  will  still  represent  80+%  of  the  value  installed  in 
1978.   Tables  112,  113,  and  114  give  IDC's  estimates  of  past  computer 
activity  by  U.S. -based  manufacturers  and  forecasts  for  the  next 
five  years. 
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TABLE   110 


GENERAL-PURPOSE  COMPUTER  MARKETPLACE  --  WORLDWIDE  FOR  U.S. -BASED  MANUFACTURERS 
(Estimates  and  Projections  Copyright  1974  by  International  Data  Corporation) 
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TABLE  112 

WORLDWIDE  COMPUTER 

MARKET 

(U.S. -BASED  MANUFACTURERS) 

Number 

Cumulative 

$  Million 

$  Billion 

Systems 

Number 

Value 

Value 

Shipped 

In  Use 

Shipped 

In  Use 

WORLDWIDE 

1966 

10,500 

44,300 

$ 

3,825 

$  13.7 

1967 

18,450 

55,900 

5,420 

18.4 

1968 

17,600 

71,400 

6,422 

23.7 

1969 

19,100 

87,000 

6,805 

29.3 

1970 

23,100 

105,800 

6,715 

34.2 

1971 

27,800 

129,200 

7,077 

38.5 

1972 

40,900 

160,300 

8,535 

42.5 

1973 

55,350 

204,800 

$ 

9,575 

$  47.9 

1974 

69,500 

266,000 

10,385 

54.0 

1975 

89,500 

348,500 

10,330 

60.6 

1976 

117,000 

457,500 

11,220 

67.3 

1977 

147,000 

595,000 

13,130 

74.8 

1978 

170,000 

753,000 
UNITED  STATES 

15,670 

84.7 

1966 

7,000 

31,100 

$ 

2,690 

$     9.9 

1967 

12,000 

37,000 

3,775 

13.1 

1968 

11,000 

46,500 

4,367 

16.6 

1969 

12,700 

56,800 

4,430 

20.3 

1970 

14,600 

68,300 

3,920 

23.0 

1971 

17,600 

83,200 

4,177 

25.1 

1972 

27,400 

104,000 

5,395 

26.8 

1973 

38,700 

133,250 

$ 

5,945 

$  29.9 

1974 

47,300 

171,500 

6,350 

33.5 

1975 

59,500 

222,500 

5,775 

37.2 

1976 

78,000 

290,500 

6,120 

40.9 

1977 

100,000 

376,000 

7,375 

45.0 

1978 

112,000 

481 ,000 
INTERNATIONAL 

8,720 

50.4 

1966 

3,500 

13,200 

$ 

1,135 

$     3.8 

1967 

6,450 

18,900 

1,645 

5.3 

1968 

6,600 

24,900 

2,055 

7.1 

1969 

6,400 

30,200 

2,375 

9.0 

1970 

8,500 

37,500 

2,795 

11.2 

1971 

10,200 

46,000 

2,900 

.     13.4 

1972 

13,500 

56,300 

3,140 

15.7 

1973 

16,650 

71,550 

$ 

3,630 

$  18.0 

1974 

22,200 

94,500 

4,035 

20.5 

1975 

30,000 

126,000 

4,555 

23.4 

1976 

39,000 

167,000 

5,100 

26.4 

1977 

47,000 

219,000 

5,755 

29.8 

1978 

58,000 

272,000 

6,950 

34.3 
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TABLE   113 

GENERAL  PURPOSE   COMPUTER  MARKET   (GROUP  A) 
(U.S. -BASED  MANUFACTURERS) 


Number 

Cumulative 

$  Million 

$  Billion 

Systems 

Number 

Value 

Value 

Shipped 

In  Use 

Shipped 

In  Use 

WORLDWIDE 

1966 

9,000 

39,100 

$  3,700 

$  13.1 

1967 

15.700 

48,000 

5,200 

17.6 

1968 

13,000 

59,000 

6,150 

22.6 

1969 

11.000 

66,700 

6,450 

27.8 

1970 

12,000 

74,800 

6,300 

32.4 

1971 

14.300 

85,200 

6,700 

36.3 

1972 

18,300 

94,800 

8,035 

39.8 

1973 

21,450 

106,800 

$  8,805 

$  44.5 

1974 

19.500 

120,000 

9,300 

49.5 

1975 

18.500 

133,500 

8,900 

54.7 

1976 

21,000 

148,500 

9,400 

59.6 

1977 

26,000 

167,000 

10,900 

65.1 

1978 

26,000 

183,000 
UNITED  STATES 

13,000 

72.5 

1966 

6,000 

27,100 

$  2,600 

$  9.4 

1967 

10,000 

31,000 

3,600 

12.4 

1968 

7,400 

37,000 

4,150 

15.7 

1969 

6,000 

40,700 

^,150 

19.1 

1970 

5,700 

43,800 

3,600 

21.5 

1971 

7.500 

49,200 

3,900 

23.3 

1972 

10,700 

54,000 

5,035 

24.7 

1973 

14,000 

62,250 

$  5,405 

$  27.3 

1974 

11,300 

70,000 

5,600 

30.1 

1975 

9.500 

77,000 

4,800 

32.9 

1976 

11,000 

85,000 

4,900 

35.4 

1977 

16,000 

97,000 

5,900 

38.2 

1978 

14,000 

106,000 

INTERNATIONAL 

7,000 

42.0 

1966 

3,000 

12,000 

$  1,100 

$  3.7 

1967 

5,700 

17,000 

1,600 

5.2 

1968 

5,600 

22,000 

2,000 

6.9 

1969 

5,000 

26,000 

2,300 

8.7 

1970 

6,300 

31,000 

2,700 

10.9 

1971 

6,700 

36,000 

2.800 

13.0 

1972 

7,600 

40,800 

3,000 

15.1 

1973 

7,450 

44,550 

$  3,400 

$  17.2 

1974 

8,200 

50,000 

3.700 

19.4 

1975 

9,000 

56,500 

4,100 

21.8 

1976 

10,000 

63,500 

4,500 

24.2 

1977 

10,000 

70,000 

5,000 

26.9 

1978 

12,000 

77,000 

6.000 

30.5 
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TABLE  114 


DEDICATED  APPLICATION  COMPUTER  MARKET  (GROUP  B) 
(U.S. -BASED  MANUFACTURERS) 


Number 

Cumulative 

$  Million 

S  Million 

Systems 

Number 

Value 

Value 

Shipped 

In  Use 

Sh 

ipped 

In  Use 

WORLDWIDE 

1966 

1,500 

5,200 

$ 

125 

$   587 

1967 

2,750 

7,900 

220 

807 

1968 

4,600 

12,400 

272 

1,079 

1969 

8,100 

20,300 

355 

1,433 

1970 

11,100 

31,000 

415 

1,845 

1971 

13,500 

44,000 

377 

2,216 

1972 

22,600 

65,500 

500 

2,703 

1973 

33,900 

98,000 

$ 

770 

$  3,453 

1974 

50,000 

146,000 

1,085 

4,503 

1975 

71 ,000 

215,000 

1,430 

5,878 

1976 

96,000 

309,000 

1,820 

7,608 

1977 

121,000 

428,000 

2,230 

9,703 

1978 

144,000 

570,000 
UNITED  STATES 

2,670 

12,173 

1966 

1,000 

4,000 

$ 

90 

$   506 

1967 

2,000 

6,000 

175 

681 

1968 

3,600 

9,500 

217 

898 

1969 

6,700 

16,100 

280 

1,177 

1970 

8,900 

24,500 

320 

1,494 

1971 

10,000 

34,000 

277 

1,766 

1972 

16,700 

50,000 

360 

2,116 

1973 

24,700 

71,000 

$ 

540 

$  2,641 

1974 

36,000 

101,500 

750 

3,366 

1975 

50,000 

145,500 

975 

4,301 

1976 

67,000 

205,500 

1,220 

5,456 

1977 

84,000 

279,000 

1,475 

6,836 

1978 

98,000 

375,000 
INTERNATIONAL 

1,720 

8,421 

1966 

500 

1,200 

$ 

35 

$    81 

1967 

750 

1,900 

45 

126 

1968 

1,000 

2,900 

55 

181 

1969 

1,400 

4,200 

75 

256 

1970 

2,200 

6,500 

95 

351 

1971 

3,500 

10,000 

100 

450 

1972 

5,900 

15,500 

140 

587 

1973 

9,200 

27,000 

$ 

230 

$   812 

1974 

14,000 

44,500 

335 

1,137 

1975 

21,000 

69,500 

455 

1,577 

1976 

29,000 

103,500 

600 

2,152 

1977 

37,000 

149,000 

755 

2,867 

1978 

46,000 

195,000 

950 

3,752 
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CHART  116 


CDC 
(4.0% 


Burroughs 

(^.7% 


UNIVAC 
(7.4%) 


HIS  (9.6% 


Others 

including  mini 's 
(4.3%) 


PCM 
(4.6%) 


Third-Party 

Leased 
IBM  Systems 
(14.8%) 


Rented  from 
IBM 

(2^.4%; 


IBM  SYSTEMS 


User-Owned 

IBM 
Systems 

19.6%) 


U.S.  INSTALLED  BASE  AT  YEAR-END  1973 
$30  BILLION 


40-927  O  -  pt.  7-10 
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CHART    117 

PRICE  CLASS  DISTRIBUTION  OF  GENERAL-PURPOSE  COMPUTERS   INSTALLED,   YEAREND  1973 
(U.S. -Based  Manufacturers;  Copyright  1974  by  International   Data  Corporation) 


50%  - 
40%  - 
30%  - 
20%  - 
10%  - 

50%  - 
40%  - 
30%  - 
20%  - 
10%  - 


International 


I 


United  States 


i_J 


1 


Rental :         Below  $2,500 
Purchase:     Below  $11 5K 


$2,500-10,000 
$115K-$450K 


$10,000-40,000 
$450K-$1.8M 


Above  $40,000 
Above  $1.8ri 


DISTRIBUTION  OF  GENERAL-PURPOSE  COMPUTERS  BY  ACQUISITION  METHOD 
(Installed,  Yearend  1973;  Copyright  1974  by  International  Data  Corporation] 


United  States 


Number 


$  Value 


International 


Number 


$  Value 
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The  general  information  presented  above  provides  a  background 
with  which  to  view  the  status  of  each  of  the  major  manufacturers 
of  computer  systems  hardware.   Here  is  a  capsule  of  IDC's  analysis 
as  the  computer  industry  enters  a  three-year  period  of  relatively 
stable  shipment  levels  and  net  addition  to  installed  base: 

IBM  —  The  big  question  about  IBM,  and  for  that  matter  about 
the  entire  EDP  industry,  is  in  the  courts  and  for  that  matter  the 
Halls  of  Congress.   The  Telex  verdict  is  being  appealed  (with  a 
decision  from  Denver  expected  any  day  now) ;  the  Justice  Department 
case  is  still  set  for  trial  in  October;  this  Subcommittee's  efforts 
may  lead  to  a  new  set  of  ground  rules  under  which  the  computer 
industry  will  have  to  operate.   But  none  of  these  outside  factors 
has  had  much  effect  in  the  computer  marketplace  to  date,  and  IDC 
for  this  submission  simply  recognizes  the  monumental  importance 
of  whatever  happens. 

The  foreseeable  business  future  looks  bright  for  IBM.   Produc- 
tion of  370  will  probably  peak  during  1974,  and  a  new  entry-level 
machine  below  the  System/3  likely  will  be  announced.   Probably 
of  more  significance  this  year  or  next  will  be  the  introduction 
of  "Q"  —  the  new  operating  system  (from  IBM)  that  is  supposed 
to  meet  "all"  functional  requirements  for  at  least  the  next  ten 
years.   It  will  obviously  be  designed  to  smooth  the  movement  from 
370  to  FS,  and  likely  will  offer  users  much  more  flexibility  with 
teleprocessing/large  data  base  networks. 

Internationally,  IBM  is  probably  better  equipped  than  the 
other  mainframers  —  than  any  other  U.S.  corporation,  in  fact  — 
to  cope  with  fluctuating  currencies,  individual  economic  problems, 
the  fuel  crisis,  inflation,  and  the  like.   It  is  so  widespread, 
so  established  in  major  countries  of  the  world,  that  one  of  the 
major  challenges  facing  IBM  is  convincing  nationalistic-minded 
governments  that  what's  good  for  IBM  is  good  for  the  individual 
country.   There  is  growing  pressure  for  at  least  the  major  World 
Trade  companies  to  offer  some  local  ownership. 

HIS  —  Honeywell  has  done  an  effective  job  in  managing  the 
merger  of  GE's  computer  interests  in  1970.   The  6000  series,  for 
example,  has  proved  to  be  more  attractive  to  customers  than  even 
HIS  management  could  have  expected,  and  has  accounted  for  con- 
siderable new  business.   Its  new  product  line,  announced  in  April, 
is  based  on  the  extensive  software  developed  with  the  6000  and  has 
been  introduced  in  such  a  way  as  to  minimize  the  impact  of  the 
existing  HIS  installed  base.   If  customer  acceptance  is  as  good 
as  it  has  been  for  the  philosophy  of  computing  (originally  developed 
by  GE)  demonstrated  in  the  6000,  the  company  should  be  fairly  well 
positioned  in  the  marketplace. 
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Univac  -  In  retrospect,  Univac's  1972  acquisition  of  RCA's 
computer  base  has  been  much  more  successful  than  was  expected. 
Loyalty  from  these  users  is  measured  by  IDC  as  continuing  at  the 
70%-to-80%  level.   And  at  the  upper  end  of  its  product  line,  Univac's 
1100  series  —  especially  the  low-end  1106  —  is  quite  successful 
in  teleprocessing  and  data  base  operations.   The  small  end  of  the 
9000  series  is  entering  obsolescence,  so  the  recent  announcement  of 
the  90/30  should  compete  with  System/3  as  well  as  offer  growth  poten- 
tial for  9200  and  9300  users.   It  spans  a  much  broader  range  than  most 
prior  single  systems.   On  other  fronts,  Univac  had  broadened  its  in- 
dustry stance  via  acquisition  —  with  dedicated  application  computers 
from  EMR,  disk  file  business  from  Dataproducts,  peripherals  from  ISS, 
shared  processors  from  Pertec. 

Burroughs  —  With  perhaps  the  most  complete  full-line  offering 
outside  IBM,  Burroughs  has  taken  advantage  of  its  established  MCP 
operating  system  and  continues  to  meet  user  needs  for  teleprocessing 
and  data  base  operations.   The  1700  is  about  the  only  computer  making 
any  inroads  on  the  IBM  installed  base.   Shipments  of  the  700  series 
are  estimated  to  be  at  about  the  midpoint  of  the  generation  cycle, 
so  Burroughs  seems  to  be  in  excellent  position  for  the  next  year 
or  two,  at  least.   Its  customers  remain  loyal,  putting  up  with 
occasional  startup  problems  because  they  like  the  results  they 
eventually  get  from  Burroughs'  offerings. 

NCR  —  Under  new  management  and  finally  showing  a  profit  in 
its  computer  operations,  NCR  is  succeeding  under  a  strategy  that 
it  used  defensively:   NCR  needs  computers  ...  to  support  the 
business  activity  it  excels  at.   Its  new  299  electronic  book- 
keeping machine  —  and  the  399  —  should  appeal  widely  for  sub- 
entry-level  computer  and  terminal  business.   NCR  is  also  moving 
strongly  in  the  autotransaction  marketplace  (page    ).   On  the 
computer  front,  the  price/performance  improved  Century  101  and  251  — 
plus  the  300  —  seem  to  offer  customers  adequate  upgrade  paths 
until  the  joint  CPU  development  program  with  CDC  is  announced. 

CDC  —  Recently,  the  "maker  of  the  world's  most  powerful 
computers"  transformed  established  product  designs  into  integrated 
circuits  and  called  it  Cyber  170,  introduced  a  Network  Operating 
System,  and  completely  unbundled  software.   This  should  probably 
more  than  supply  customer  needs  until  the  series  being  developed 
with  NCR  is  ready.   For  all  its  clout  with  big  number  crunchers, 
however,  CDC  is  one  of  the  most  diversified  suppliers  in  the  infor- 
mation processing  industry.   Following  last  year's  acquisition  of 
Service  Bureau  Corp. ,  services  now  account  for  about  one-fourth 
of  CDC's  computer- related  revenues;  also,  it  is  the  largest  supplier 
of  IBM  plug- compatible  peripherals  and  has  a  thriving  OEM  business 
in  the  U.S.  but  especially  abroad.   Britain's  International  Computers 
Ltd.  should  shortly  formalize  its  full  partnership  in  Computer  Periph- 
erals Inc.,  the  manufacturing  company  owned  jointly  by  CDC  and  NCR. 


4977 


USER  ACQUISITION  OF  COMPUTERS 


As  mentioned  in  preceding  sections  of  this  submission,  users 
today  have  a  variety  of  methods  by  which  they  can  acquire  computers 
or  their  use. 

+  Computer  systems  can  be  purchased  outright  from  the  manu- 
facturer, with  maintenance  contracted  for  either  from  the 
manufacturer  or  from  an  independent  vendor.   In  some  cases, 
manufacturers  offer  term-payment  plans  in  connection  with 
purchases. 

+  Equipment  can  be  rented  from  the  manufacturer,  usually 

with  a  90-day  cancellation  provision  in  the  contract.   This 
was  an  extremely  popular  acquisition  method  in  the  early 
days  of  computer  use  because  customers  feared  they  would 
be  victims  of  obsolescence.   The  method  is  still  the  most 
popular  acquisition  method  —  it  offers  a  convenient  "pay- 
as-you-go"  approach  —  but  has  been  waning  in  popularity 
some  as  forward  planning  and  vendor  confidence  has  assured 
users  they  will  keep  equipment  for  a  lengthening  number  of 
years.   Most  of  the  manufacturers,  in  fact,  offer  term 
leases  that  give  users  lower  monthly  rates  —  but  can  have 
stiff  cancellation  penalties.   Maintenance  is  provided  by 
the  manufacturer. 

+  Computers  —  or  portions  of  computer  systems,  for  that 
matter  —  can  be  acquired  from  a  third-party  leasing  com- 
pany.  This  acquisition  "invention"  of  the  late  1960s  in- 
volves an  organization  other  than  the  user  or  the  supplier 
taking  title  to  a  computer  (sometimes  buying  it  outright, 
sometimes  even  using  the  manufacturer's  time-payment  plan) 
and  leasing  it  to  the  user  at  rates  below  those  offered  by 
the  supplier.   The  viability  of  this  approach,  naturally, 
is  based  on  the  lessor's  belief  that  a  user  will  keep  the 
equipment  long  enough  to  pay  for  it  and  more,  or  that  a 
second  (and  third)  user  can  be  found  to  eventually  pro- 
vide a  profitable  payback  for  a  given  computer  system. 
Maintenance  can  be  acquired  from  the  equipment  manufacturer 
or  an  independent. 

+  And  as  will  be  discussed  in  another  section  of  this  sub- 
mission, the  user  can  acquire  the  computer  power  he  needs  — 
or  provide  for  "peak  load"  power  —  by  using  a  computer 
service  company  or  purchasing  spare  time  (usually  late  at 
night)  from  another  user.   This  is  also  the  provision  users 
have  "in  reserve"  for  the  event  of  catastrophic  failure  of 
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some  sort.   Recently,  in  fact,  users  have  been  searching 
out  and  arranging  for  just  such  backup  because  they  are 
running  applications  that  must  continue  with  a  minimum  of 
downtime.   Most  manufacturers  can  also  supply  a  certain 
amount  of  backup  in  major  metropolitan  areas. 

The  effect  of  customer  decisions  about  acquisition  —  illustrated 
below  for  IBM  —  presents  an  interesting  phenomenon.   Although  user- 
owned  or  third-party  leased  systems  (some  of  which,  to  further  confuse 
the  issue,  are  equipped  with  plug-compatible  peripherals  manufactured 
by  still  another  company  called  a  PCM  for  plug-compatible  manufacturer) 
were  designed  and  manufactured  by  one  company,  they  are  for  the  most 
part  not  so  much  under  that  manufacturer's  "control."  Most  users 
today  still  rely  on  the  original  systems  manufacturer  to  supply  soft- 
ware improvements,  but  they  are  under  no  obligation  to  do  so.   There 
is  nothing  to  prevent  users  from  doing  whatever  they  desire  with  a 
system  once  title  passes  away  from  the  manufacturer.   In  any  event, 
only  43%  of  computer  systems  in  the  U.S.  today  (by  value)  are  on  rent; 
the  figure  for  IBM  is  an  even  lower  38.6%. 

Third-Party  Leasing 

The  concept  of  third-party  leasing  was  introduced  to  the  computer 
industry  during  the  late  1960s,  along  with  the  heyday  of  the  IBM 
System/360.   Initially,  it  looked  as  if  almost  anyone  with  financial 
backing  (or  a  good-sounding  prospectus  for  Wall  Streeters)  and  a  book 
of  order  blanks  could  jump  aboard  the  360  roller  coaster.   Not  that 
the  risks  weren't  clear  even  then  —  prospectuses  bristled  with 
warnings  to  investors  that  the  fate  of  the  leasing  business  turned  on 
the  whims  of  IBM  —  but  the  potential  profits  seemed  enough  to  draw 
legions  of  backers.   About  20%  of  IBM's  U.S.  production  of  System/360s 
was  grabbed  up: 

Today  the  game  is  continuing,  but  with  an  altered  field  of  players 
and  a  new  set  of  rules.   Many  360  lessors  beat  a  retreat  when  the 
higher-priced  370s  were  introduced.   Some  were  foundering  in  red  ink 
and  couldn't  raise  capital  to  finance  new  portfolios;  some  took  one 
look  at  the  new  family  and  decided  it  was  merely  an  interim  offering 
anyway;  some  decided  to  try  other  lines  of  business.   But  a  few  of 
the  survivors,  notably  Itel  and  Leasco,  plunged  ahead  —  and  quite  a 
few  large  financial  institutions  have  entered  the  field. 

Far  more  conservative  accounting,  financing  and  marketing  prac- 
tices are  the  hallmarks  of  the  transformed  computer  leasing  industry: 

+  Short-term  third-party  leases  are  a  thing  of  the  past. 
Most  users  must  commit  themselves  for  at  least  five  years 
to  win  significant  cost  advantages  on  370s;  during  1974 
many  lessors  will  stop  writing  even  five-year  operating 
leases  and  deal  only  in  full-payout  packages. 
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Greyhound  Computer  Corporation 

DPF  Incorporated 

Itel  Corporation 

Boothe  Computer  Corporation 

Randolph  Computer  (First  National 
Bank  of  Boston) 

Diebold  Computer  Leasing 

Rockwood  Computer  Corporation 

Reliance  Group  (Leasco) 

Computer  Leasing  Company  (Wyly) 

Granite  Computer  Leasing 

National  Computer  Rental 

Dearborn-Storm  Corporation  (original  o\>mer) 

Talcott  Computer  Leasing 

Others  (including  full-payout 
leasing  by  banks) 

TOTAL 


$  Value  of  360  Portf  olio~U  .S. 
($M  Original  IBM  Purchase  Price) 

$   295 
225 


215 
205 

175 

170 

155 

150 

105 

100 

90 

80 

60 

715 


$2,740 


+  Lessors  are  depreciating  370  equipment  over  an  expected 
useful  life-span  of  eight  years  or  so  instead  of  the  un- 
realistic ten  to  twelve  years  most  lessors  counted  on 
for  the  360  generation. 

+  Financially  sophisticated  firms  with  experience  in  com- 
puter leasing  are  turning  to  lease  packaging,  lease  broker- 
ing or  "agency"  leasing  —  arranging  contracts  between  users 
and  investors  on  a  fee  basis  and  avoiding  direct  ownership 
of  large  mainframe  portfolios. 

Probably  the  prime  example  of  the  new  breed  of  leasing  companies 
is  an  old  leasing  company  —  Itel  Corp.  —  which  was  an  early  high- 
flyer in  the  360  leasing  business.   Itel  took  its  losses,  revamped 
its  philosophy  and  has  bounced  back  to  become  the  largest  manager  of 
leases  on  370  equipment  —  $300  million  worth  so  far,  of  which  about 
a  third  is  plug-compatible  equipment  including  memory  units  from 
AMS  and  disk  drives  from  its  former  manufacturing  subsidiary,  ISS 
Richard  Lussier,  president  of  Itel  Data  Products,  expects  these 
bookings  to  double  to  $600  million  by  yearend  1975. 
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In  making  the  jump  from  360  to  370  leasing,  Itel  has  transformed 
itself  from  an  owner/lessor  of  computing  equipment  into  a  "financial 
and  business  services"  organization.   The  company  lines  up  lessees, 
packages  leases  combining  IBM  CPUs  with  Itel  peripherals,  and  finally 
finds  investors  and  lenders  to  finance  the  deals. 

Aside  from  its  overhead,  Itel  invests  no  money  in  these  fine-tuned 
financial  packages.   As  the  lease  manager,  it  collects  a  percentage 
of  all  lease  payments  as  a  fee  and  takes  a  share  of  residual  value 
of  the  equipment  at  the  end  of  its  leasing  life.   The  leases  also  are 
vehicles  for  the  sale  of  the  compatible  peripherals  Itel  markets  — 
but  no  longer  manufactures.   Thus  Itel  has  largely  removed  itself 
from  the  arena  of  risk,  but  still  makes  money  from  its  financial 
expertise. 

The  economic  life-span  of  the  370  family  is  one  of  the  biggest 
questions  confronting  the  leasing  industry.   Every  lessor  is  prepared 
to  see  IBM  introduce  a  new  and  possibly  very  different  family  of 
systems  by  1977  —  but  they  differ  widely  in  their  views  of  the  impact 
FS  is  likely  to  make  on  the  market.   Itel  spokesmen  point  out  that 
users  are  just  beginning  to  use  virtual  storage  and  counts  the  intro- 
duction of  VS  as  the  start  of  a  new  IBM  product  cycle  —  betting  that 
IBM  won't  take  serious  steps  to  obsolete  VS  equipment  much  before  the 
end  of  the  decade.   "The  U.S.  will  provide  systems  growth  for  the 
indefinite  future,"  says  Lussier.   "The  installed  base  will  stay  viable 
for  a  long  time  no  matter  what  FS  looks  like."  The  point  is  important 
to  lessors  not  only  because  they  will  need  to  extend  or  re-lease  many 
of  their  current  contracts  in  order  to  recoup  their  investments,  but 
because  most  have  a  stake  in  the  residual  value  of  their  equipment. 
Generally  they  assume  the  equipment  will  really  be  worth  quite  a  bit 
more  at  the  end  of  their  payout  periods  than  the  minimal  salvage 
value  they've  allowed  for  auditing  purposes. 
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PLUG-COMPATIBLE  MANUFACTURERS 


Differences  exist  between  IDC's  estimates  of  the  plug-compatible 
peripheral  market  (PCM)  and  those  of  IBM's  as  presented  in  the  written 
decision  formulated  by  the  U.S.  District  Court,  and  repeated  here  in 
total  for  reference.   While  IDC's  estimates  of  the  entire  360/370 
tape  drive  and  disk  drive  base  coincide  very  closely  to  IBM's  estimates, 
the  two  differ  significantly  for  PCM  penetration. 

IDC's  estimates  are  based  on  continual  tracking  of  various  prod- 
uct lines  by  individual  manufacturers,  and  on  data  derived  from  its 
proprietary  Computer  Installation  Data  Files  which  accurately  iden- 
tify the  manufacturer,  models,  and  quantities  of  plug-compatible 
peripheral  equipment  installed. 

While  IDC  has  not  yet  been  able  to  reconcile  why  these  apparent 
differences  exist,  it  nevertheless  has  a  high  degree  of  confidence 
that  its  estimates  are  accurate,  after  being  carefully  verified 
against  several  internal  and  external  sources,  including  all  of 
the  major  PCM  manufacturers. 

The  IBM  plug-compatible  peripheral  market  began  in  1968  when 
Telex  tape  drives  and  Memorex  disk  drives  first  replaced  IBM  counter- 
parts on  360  computers.   Initially  created  as  a  means  of  solely 
providing  IBM  360  users  with  a  comparable  product  at  a  lower  cost, 
the  market  is  characterized  today  by  plug-compatible  products  that 
also  offer  performance  improvements  over  IBM  counterparts  in  many 
instances,  with  reliable  company  support  and  service  behind  them. 
The  market  is  still  in  its  growth  cycle,  despite  efforts  by  IBM 
(brought  out  in  the  Telex  case)  to  counter  penetration  of  its 
peripheral  base. 

As  shown  in  Table  119,  by  yearend  1972  plug- compatible  manu- 
facturers (PCMs)  had  installed  11,050  tape  drives  and  17,595  disk 
drives  worth  $798  million  on  IBM  360/370  systems  in  the  U.S., 
giving  PCMs  a  23.6%  and  21.3%  share  of  total  tape  and  disk  drives 
in  use,  respectively. 
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TABLE  118 


IBM  360/370  PLUG-COMPATIBLE  TAPE  &  DISK  DRIVE  MARKETS  -  U.S. 

12/72 


Total  No. 

Drives 

No.  IBM 

No.  PCM 

Value* 

In  Use 

Drives 

Drives 

%  Total 

($M) 

Tape  Drives 

46,795 

35,550 

11,050 

23.6% 

$276 

Disk  Drives 

82,550 

64,955 

17,595 

21.3% 

$522 

TOTAL  129,345    100,505      28,645     22.1%      $798 

*   @  IBM  original  purchase  price. 


Growth  in  various  areas  within  each  of  these  market  sectors  is 
varied  due  to  obsolete  equipment  that  is  being  replaced  by  new  IBM 
peripheral  models  and/or  new  PCM  models. 


Disk  Drives 

The  plug-compatible  disk  drive  market  is  dominated  by  three 
suppliers  who  held  74%  of  the  total  number  of  drives  installed  at 
yearend  1972  —  Memorex,  CalComp  (Century  Data),  and  Telex.   Memorex 
was  the  pioneer  in  this  market  with  its  2311  version,  and  still  holds 
a  30%  share  overall;  however,  weak  financial  conditions  at  Memorex 
for  the  past  few  years  have  caused  the  company  to  lose  ground  to 
both  CalComp  and  Telex  —  moreso  the  latter.   Table  120  summarizes 
overall  disk  drive  shares  by  manufacturer  or  supplier 

Tape  Drives 

Storage  Technology,  by  virtue  of  heavy  3420  shipments  last  year, 
and  few  replacements  of  earlier  generation  STC  drives,  holds  the 
number  one  position  in  the  360/370  PCM  tape  drive  market  with  3100 
drives  installed. 

Telex,  with  a  broad  customer  mix  in  all  three  tape  drive  product 
areas,  has  experienced  significant  returns  of  its  earlier  generation 
drives,  which  has  resulted  in  a  significant  loss  of  market  share  over 
the  past  two  years.   (Two  years  ago  it  had  about  48%  of  the  market.) 
However,  substantial  shipments  of  3420s  should  help  maintain  market 
position. 
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TABLE  119 


PCM  MARKET  SHARES 

IBM  360/370  PLUG-COMPATIBLE  DISK  DRIVE  MARKET  -  U.S. 

12/72 


Memorex 

CalComp 

Telex 

Potter 

Marshall 

Ampex 

Others 

TOTAL 


No.  PCM 

Drives 

In  Use 

%  Share 

5,290 

30% 

4,025 

23% 

3,730 

21% 

650 

4% 

1,550 

9% 

1,700 

7% 

1,050 

6% 

17,595 


100% 


TABLE  120 

PCM  MARKET  SHARES 
IBM  360/370  PLUG- COMPATIBLE  TAPE  DRIVE  MARKET  -  U.S. 
12/72 


No.  PCM 

Drives 

In  Use 

%  Share 

Storage 

Technology 

3,100 

28% 

Telex 

2,900 

26% 

Potter 

2,900 

26% 

Ampex 

1,150 

10% 

Others 

1,100 

10% 

TOTAL 


11,050 


100% 
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MINICOMPUTERS 


Growth  in  numbers  of  minicomputers  shipped  continued  to  show  an 
increase  in  excess  of  50%  in  1973,  and  will  maintain  levels  of  35% 
or  more  through  1976,  sustained  by  volume  microcomputer  shipments 
beginning  in  1975.   New  applications  continue  to  emerge,  and  exist- 
ing users  are  demanding  more  and  more  equipment.   The  composition 
of  this  market  is  changing  slowly,  but  DEC  remains  the  leader. 


Market  Definition 

For  the  sake  of  review,  here  are  IDC's  definitional  criteria 
for  minicomputers,  expanded  to  include  microcomputers,  which  are 
simply  microprocessor-based  minicomputers. 

+  The  processor  is  general  purpose  by  design  and  is  sold 
by  the  manufacturer  as  a  minicomputer,  not  as  a  terminal, 
small  business  system,  or  other  computer-based  product. 

+  The  current  basic  price  range  for  a  CPU  with  4K  words 
of  memory  is  generally  $3,500  to  $25,000.   Downward 
extensions  of  product  lines  that  fall  within  this  price 
class  —  the  PDP-8/A,  LSI-12/16,  and  Naked  Mini  ~  are 
also  considered  to  be  part  of  this  market. 

+  Word  size  is  typically  between  8  bits  and  24  bits, 
although  some  32-bit  models  exist. 

+  Memory  is  typically  expandable  from  4K  to  32K,  but 
some  models  have  capabilities  outside  this  range, 

+  Software  and  peripherals  available  from  the  same 

supplier  allow  these  units  to  become  complete  systems. 

Table  121  lists  all  the  commercially  available  minicomputer/micro- 
computer models  that  IDC  includes  in  its  market  estimates.   Hewlett 
Packard's  Series  3000,  for  example,  is  purposely  omitted  from  the 
list  because  its  base  price  is  higher  than  $25,000. 


Market 

Shipments  of  minicomputers  in  1973  represented  a  58%  increase 
over  1972.   Continued  rapid  growth  —  compounded  at  over  30%  per 
year  —  will  generate  for  U.S.  manufacturers  a  total  market  of  $2.67 
billion  in  1978,  based  on  two  major  factors. 
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TABLE   121 
LIST  OF  MINICOMPUTER  MODELS 


CoTOiler  SyiC«««.    Inc. 


Coocrol  Dica  Corporstloi 


DatAcraft 

Data  Gcnaral   CorporaclO' 


DlBlae  Corporation 

Dl|ltal   Coaputer   ConCrola 


lOB/208/808 
116/216/8U 
Alpha-8/iapha-16 
Naked  KiDl-8/16/LSI 

1700-SC 
Elhlt-lOO 
Syacaa  IT 


«-800/820/860 


DH-70/W 
ECP-18 


crodata  CorporadOD 


HlalCkMqt 

Nodular  CoapuCar  Syacaaa 

Hotorola  CoMunlcatlona  Dtv 
Nuclaar  Data.  Inc. 
Omlconp  Coaputar  Corporatli 
Qaniccc  (BIT) 


74 
80 
85 

7/16.  7/32 

HAC-16 
MAC-Jr. 
SUE-nO 

400 

800/810/612/820 

1600 

3200/3230 

32/S 


ND-812 


Digital  Equipment  Corpon 


Digital  Sciantlflc  Corporac: 
Electronic  Aaaoclacaa,  Inc. 
Electronic  Procaaaora,  Inc. 

Ccneral  Aucoaaclon,  Inc. 


CE/PAC 

GRI    Computar   Corpon 


PDP-8/8e/8f/81/8&/81/6a/BA 

PDP-9L 

PDP-ll/05/15/20/ftO/35/'.5 

PDP-12 

PDP-15 


EPl-118/218 
Cent auar- 100 


CA  18/30 
SPC-12 
SPC-16 
LSI-12/16 


II 

2100-A 

21K-A/B 

2U5/A 

2n«-A/B/C 

2100-S 

21Z3-A 

112 


lipa 


Radcor  Corporation 
Sciantlflc  Control  Cc 
Splraa  Syataaa/USH 
SYS  CoBpucar  Corporal 

Syatana  Englnaarlni  1 


RDS-50O 
RC-70 


960 

960-A 

980 

»eo-A 

CP-8A/B/C/D 

CoBip-l6/18 

520/1 
610 
620 
620/i/£/l 


.  Technology,  In< 


Uesttnghouae  Ele 
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+  Microcomputers  will  allow  manufacturers  to  take  advantage 
of  the  extreme  demand  elasticity  in  this  market. 

+  Peripheral  equipment  will  provide  the  means  for  increas- 
ing dollar  shipment  volume  to  both  existing  minicomputer 
users  and  to  other  markets  currently  supplied  by  mini- 
peripheral  companies.   With  far  less  price  erosion,  mini- 
computer manufacturers  will  find  this  market  sector  quite 
attractive. 

By  1978,  minicomputers  will  be  buried  in  so  many  products  —  both  in- 
side and  outside  the  traditional  computer  industry  —  that  the  myriad 
of  future  applications  would  be  impossible  to  enumerate. 

Within  the  computer  industry,  however,  IDC  anticipates  the 
effect  of  network  development  provides  the  greatest  source  of  poten- 
tial over  the  long  term.   Minicomputers  will  serve  as  various  types 
of  components. 

+  Large  computers  will  evolve  into  a  series  of  minicomputer- 
like modules. 

+  Peripheral  equipment  and  network  interfaces  will  consist 
of  minicomputer-based  controllers. 

+  Remote  subnetworks  will  utilize  minicomputers  as  pre- 
processors. 

And  so  on.   Some  will  be  oriented  toward  special  applications,  like 
POS  systems;  others  will  be  general  purpose.   But  the  concept  will 
focus  on  the  use  of  minicomputers. 

Thus,  by  1978,  worldwide  shipments  by  U.S.  manufacturers  will 
reach  about  144,000  units.   Growth  will  still  be  at  the  20%  level, 
with  add-on  and  OEM  peripheral  equipment  revenues  offsetting  the 
declining  processor  prices  to  keep  dollar  shipments  growing  at 
about  the  same  rate  as  units. 

The  international  market  will  continue  growing  at  a  faster  pace 
than  the  U.S.  as  indicated  by  Figure  114.   Although  this  sector  of 
the  computer  industry  is  one  of  the  few  that  is  not  dominated  over- 
seas by  U.S.  suppliers,  these  familiar  names  do  hold  quite  signifi- 
cant shares  at  least  of  the  European  market.   Most  of  the  business 
there  is  end-user  shipments  because  no  single  market  is  large  enough 
to  support  the  myriad  of  systems  houses  that  have  sprung  up  in  the 
United  States.   Thus,  the  average  system  value  shipped  abroad  is 
somewhat  higher  than  at  home. 


4987 


Who  needs  all  this  processing  capacity?  The  list  of  applica- 
tions continues  to  grow.   About  60%  of  the  minicomputers  shipped  in 
the  U.S.  (worth  almost  half  the  total  value)  go  first  to  an  OEM 
manufacturer  for  inclusion  in  shared  processor  (data  entry)  systems, 
intelligent  terminals,  turnkey  systems  for  small  business,  and  a 
growing  number  of  consumer-oriented  (autotransaction)  products  such 
as  point-of-sale  systems,  automated  bank  tellers,  credit  authoriza- 
tion systems,  and  even  automated  gas  stations. 

Minis  are  used  in  industrial  automation  across  the  board,  as 
concentrators  in  teleprocessing  networks,  for  plant  security,  and  in 
special  applications  such  as  traffic  light  control.   Furthermore, 
IBM's  entry  —  the  sensor-based  System/7  —  is  broadening  the  market 
rather  than  increasing  competition  as  it  connects  more  and  more 
"live"  applications  to  centralized  System/370s. 

Some  dedicated  application  computers,  such  as  IBM's  System/7, 
can  be  relatively  expensive;  others,  like  those  from  Microdata,  very 
inexpensive.   Across-the-board  suppliers  such  as  Digital  Equipment 
have  a  wide  mix,  so  market  share  tends  to  be  the  same  by  number  of 
dollars.   The  primary  reason  average  system  cost  continues  to  remain 
upward  of  $20,000  is  because  of  peripherals,  even  though  a  number 
of  suppliers  —  Caelus,  Centronics,  Dataproducts,  Diablo,  lomec , 
Pertec  —  are  specializing  in  miniperipherals .   Here's  a  breakdown 
of  system  shipments  for  the  major  suppliers  of  dedicated  application 
computers  in  1973: 

TABLE  122 


Company 

#  Units 

%  Total 

$M  Value 

%  Total 

Digital  Equipment 

10,800 

31.9 

$ 

242 

31.4 

IBM 

1,500 

4,4 

90 

11.7 

Hewlett  Packard 

2,450 

7.2 

83 

10.8 

Honeywell 

1,060 

3.1 

69 

9.0 

Data  General 

A, 400 

13.0 

58 

7.5 

General  Automation 

2,550 

7.5 

$ 

44 

5.7 

Varian 

1,280 

3.8 

32 

4.2 

Interdata 

780 

2.3 

19 

2.5 

Computer  Automation 

2,730 

8.1 

15 

1.9 

Xerox 

140 

0.4 

14 

1.8 

Systems  Eng.  Labs 

85 

0.3 

$ 

13 

1.7 

Modular  Computer 

485 

1.4 

12 

1.6 

Microdata 

1,550 

4.6 

9 

1.2 

Digital  Computer  Cont 

900 

2.7 

5 

0.6 

All  Other 

3,190 

9.3 

65 

8.4 

TOTALS 


33,900    100.0 


$  770 


100.0 
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Mini  manufacturers  have  been  trying  to  make  life  easier  for 
end-users  in  recent  years  by  adding  high-level  language  compilers, 
beefing  up  operating  systems  and  improving  service.   But  in  general, 
manufacturers  haven't  been  turning  out  systems  ready  to  go  to  work 
for  the  end-user.   The  user's  only  choices  are  to  buy  a  mini  and 
program  it  himself,  buy  his  application  software  from  another  source, 
or  find  a  complete  design  to  fill  his  particular  need.   The  complete 
"turnkey"  system  is  the  easiest  way  out  —  but  since  mini  makers 
lack  the  expertise  and  the  capital  to  turn  out  such  specialized 
products,  they  usually  aren't  available  directly  from  the  manufacturer. 

This  is  where  the  OEM  builder  will  play  an  increasingly  impor- 
tant role  in  the  growth  of  the  mini  maker.   IDC  predicts,  in  fact, 
that  two- thirds  of  all  new  minis  will  be  shipped  on  an  OEM  basis 
by  1977.   By  marrying  minis  to  end-user  equipment  —  ranging  from 
data  entry  systems  to  traffic  lights  —  OEMs  will  bridge  the  all- 
important  applications  gap  between  user  and  machine.   In  many  such 
systems,  minis  will  be  nothing  more  than  components  buried  in  larger 
products. 

Mini  applications  are  hard  to  pin  down  into  categories,  but  IDC 
has  come  up  with  one  approach  based  on  the  visibility  of  mini- 
computers to  their  users  in  the  applications  concerned: 

+  General-purpose  minicomputers  are  purchased  by  end- 
users  from  either  a  mini  manufacturer  or  systems 
house  for  a  customized  application.   The  computer 
is  highly  visible  to  the  user,  who  usually  does 
the  programming  himself.   Problem  solving/analysis 
systems  fall  into  this  category. 

+  Stand-alone  commercial  data  processing  systems  also 
are  highly  visible  —  but  come  with  packaged  soft- 
ware for  general  accounting/payroll,  etc.,  within 
small  companies,  or  other  packages  for  use  in  a 
specific  sector  of  a  large  company's  operations. 

+  Large  computer  support  systems  incorporate  minis 
into  some  other  data  processing  gear  such  as  key- 
to-disk  systems,  graphic  displays  and  plotters, 
or  communications  controllers. 

+  Automation  and  control  systems  combine  minis  with 
a  non-computer  product  to  improve  the  efficiency 
of  the  system.   Process  and  quality  control  are 
major  applications;  turnkey  systems  for  traffic 
control  and  baggage  routing  are  two  early  examples 
of  mini-supervised  products  that  are  beginning  to 
move  automation  out  of  the  factories. 
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Significantly,  the  number  of  minicomputers  in  use  in  each  of 
these  application  categories  goes  up  as  "visibility"  decreases  — 
the  "out-in-front"  minicomputer  is  relatively  rare  compared  to 
the  number  buried  in  OEM  products,  as  the  following  tables  show: 


TABLE  123 

U.S.  USER-PROGRAMMED  AND  CUSTOM-DESIGNED  MINICOMPUTERS  INSTALLED 

1973  1974  1975  1976  1977 

Problem  Solving/Analysis    6,000  7,150  8,450  9,885  11,450 

Commercial  Data  Processing  2,600  3,600  4,875  6,535  8,630 

Large  System  Support        7,675  11,900  17,855  25,890  36,250 

Automation  and  Control      9,425  13,200  17,550  22,465  28,070 

Mixed                       600      900  1,250  1,650  2,050 


TOTAL  26,300   36,750   49,975   66,425   86,450 

%  Total  Minis  Installed       40%       37%     35%      33%      31% 


TABLE  124 
U.S.  MINICOMPUTER-BASED  TURNKEY  SYSTEMS  INSTALLED 

1973     1974  1975     1976  1977 

Large  System  Support        5,025    8,000  12,325  18,550  26,750 

Automation  and  Control     29,675   46,250  68,700  98,625  132,425 

Commercial  Data  Processing  5,000    8,000  13,000  20,000  30,000 

Consumer  Products            _        _        _        AOO  1,375 


TOTAL  39,700   62,250   94,025   137,575   190,550 

%  Total  Minis  Installed       60%      63%      65%      67%      69% 


40-927  O  -  pi.  7  -  U 
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While  these  figures  reflect  changing  patterns  of  minicomputer 
use,  they  do  not  represent  corresponding  shifts  in  revenues  for 
mini  manufacturers.   OEM  minis  are  sold  at  large  discounts  — 
prices  are  falling  rapidly  —  and  tend  to  be  small  machines.   End- 
user  systems,  on  the  other  hand,  are  growing  more  powerful  —  edging 
toward  full  scale  capability  in  some  cases  —  and  the  average  value 
of  new  end-user  systems  is  declining  much  more  slowly  than  average 
OEM  values. 

Despite  the  problems  involved  in  producing  turnkey  systems  for 
specialized  uses,  a  number  of  prospective  markets  for  such  systems 
are  so  large  and  potentially  profitable  that  mini  manufacturers 
may  well  be  tempted  to  develop  products  for  them.   Some  of  the 
most  promising  of  these  sectors  are: 

+  Printing  and  publishing,  one  of  the  first  sectors  to 
use  minis  extensively.   DEC  is  producing  a  complete 
typesetting  system  for  publishing  houses  and  diversi- 
fying its  system  for  other  uses.   Some  systems  in 
the  works  will  completely  automate  newspaper  composing 
rooms,  processing  copy  all  the  way  from  a  reporter's 
CRT  to  the  printing  press. 

+  Gas  stations  and  other  businesses  with  dispersed 

customer  bases.   Large  mini  companies  are  in  a  better 
position  to  provide  service  to  such  customers  than 
most  OEM  houses.   Mini-based  traffic  light  systems 
have  proven  very  efficient  in  early  trials.   Auto- 
tellers  for  branch  bank  sites  may  also  become  popular 
mini  products. 
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MAINTENANCE  OF  COMPUTERS 


Customer  service  has  traditionally  been  a  costly,  difficult,  and 
complaint  ridden  business,  and  data  processing  equipment  maintenance 
is  certainly  no  exception.   EDP  equipment  manufacturers  --  both  large 
and  small  --  are  confronted  with  the  problems  and  expense  of  providing 
maintenance  services  for  their  customer  base,  regardless  of  whether 
they  are  an  established  company  with  a  nationwide  network  of  customers, 
or  a  new  or  small  company  struggling  to  expand  its  base. 

In  addition,  other  equipment  outlets  such  as  third-party  leasing 
organizations  must  be  able  to  offer  their  customers  cost-effective 
ways  in  which  their  equipment  can  be  maintained.   And  of  course,  com- 
puter users  who  own  their  systems  require  reliable,  efficient  mainten- 
ance services  at  the  lowest  possible  cost.   Few  users  can  provide  their 
own. 

+  For  the  large  supplier,  the  penalty  it  must  pay  for  its 
widely  dispersed  customer  base  is  the  necessity  to  pro- 
vide adequate  maintenance  for  these  users  --  reasonably 
good  response  and  quality  of  service.  For  many,  it  be- 
comes economically  infeasible  to  establish  a  service 
office  in  certain  areas  where  the  number  and/or  size  of 
customers  is  limited. 

+  For  the  small  or  new  equipment  manufacturer,  a  reason- 
able level  of  service  support  is  required  concurrent 
with  initial  equipment  deliveries.   The  cost  justifica- 
tion for  establishing  its  own  internal  service  force  is 
generally  totally  impractical  until  a  reasonable  number 
of  customers  in  given  areas  is  built  up.   The  point  at 
which  it  becomes  feasible  varies  dramatically,  of  course, 
depending  on  the  sophistication  and  price  of  the  equip- 
ment. 

+  For  the  leasing  company  --  namely,  holders  of  IBM  sys- 
tems --  its  marketing  edge  is  lower  hardware  prices. 
Discounted  maintenance  rates  can  only  serve  to  enhance 
the  marketability  of  its  systems. 

The  overall  outlook  for  third-party  maintenance  within  these 
three  major  industry  groups  appears  bright.   Within  the  past  two  years, 
the  participants  --  as  a  group  --  have  proved  that  (1)  maintenance  by 
a  third  party  can  be  extremely  cost-effective,  and  (2)  it  oftentimes 
can  be  far  better  than  that  provided  by  the  original  equipment  manu- 
facturer.  One  of  the  biggest  obstacles  for  any  concept  in  its  embry- 
onic stage  is  establishing  proper  credibility  --  the  independent  ser- 
vice vendors  appear  to  have  overcome  this  gap. 
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Users  of  their  services  --  both  the  OEMs  themselves  and  the 
equipment  end  users  --  indicate  that  they  have  been  pleased  with  the 
quality  and  responsiveness  of  service.   What  remains  then  is  continued 
geographic  expansion  and  development  of  a  broad  level  of  expertise  to 
enable  them  to  be  as  flexible  as  possible,  adapting  themselves  to  the 
needs  of  the  various  industry  markets.   There  is  no  indication  at  this 
time  that  this  direction  cannot  be  successfully  followed. 
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DATA  COMMUNICATIONS 


Among  the  more  adventurous,  forward-looking  computer  operations, 
the  advantages  of  using  data  communications  techniques  have  gained 
increasing  visibility  for  the  last  five  years  or  so.   But  recent 
events  have  marked  the  beginning  of  an  exceptionally  high  growth 
period  for  this  sector. 

+  IBM  —  with  three  new  products,  the  3735  printer  process- 
ing terminal,  the  3705  communications  controller,  and  the 
370/158  and  168  virtual  storage  computer  systems  —  has 
apparently  started  to  take  an  active  interest  in  communi- 
cations network  implementation. 

+  MCI's  first  operating  link  —  from  Chicago  to  St.  Louis  — 
and  the  threat  of  imminent  competition  elsewhere  brought 
retaliatory  announcements  from  AT&T  regarding  the  avail- 
ability of  its  Data  Under  Voice  (DUV)  technique  and 
Digital  Data  System  (DDS)  network,  beginning  in  1974. 

+  Point-of-sale  and  other  autotransaction  systems  have 
begun  to  achieve  significant  popularity,  suggesting  the 
potential  of  special-purpose  terminal  systems  in  many 
application  areas. 

And  there  is  no  indication  that  this  growth  will  level  off  even  by 
the  end  of  the  decade. 

By  that  time,  however,  the  data  communications  market  will  have 
taken  on  a  different  shape  from  that  of  today,  and  terminals  will 
bring  computers  increasingly  close  to  consumers: 

+  IBM  —  though  still  a  primary  force  —  will  not  dominate 
all  sectors.   Competition  from  the  communications  carri- 
ers and  special-purpose  terminal  suppliers  will  open  up 
significant  new  market  pockets  where  IBM  may  choose  not 
to  participate  at  all. 

+  New  transmission  networks,  geared  especially  for  data, 
will  greatly  simplify  the  types  of  interconnection  equip- 
ment required.   Digital  networks,  for  example,  will  elim- 
inate the  need  for  modems. 

+  Application-unique  terminals  will  predominate,  as  general- 
purpose  terminals  find  fewer  and  fewer  new  user  pockets  to 
penetrate. 


4994 


Emerging  Trends 

By  the  mid  1980s,  data  communications  networks  may  well  be  effect- 
ing significant  changes  in  our  very  life  style.   Joining  the  power 
of  the  computer  with  the  transmission  capabilities  of  communications 
networks  creates  an  environment  conducive  to  whole  new  ranges  of 
potential  applications  and  markets.   Some  of  these  are  highly  desir- 
able; some  are  currently  considered  potentially  destructive  of  the 
American  way  of  life. 

Information  utilities  will  draw  on  up-to-date  data  bases,  pro- 
viding businessmen  and  consumers  alike  the  ability  to  obtain  the 
latest  word  on  almost  any  subject  —  from  news  and  weather  to  yester- 
day's production  totals  to  a  hospital  lab  report  entered  only  a  few 
minutes  before.   Corporate  computer  operations  are  already  on  their 
way  to  becoming  data  utilities  rather  than  functional  service  bureaus, 
but  few  have  yet  recognized  the  extent  of  this  implication.   In  five 
or  ten  years,  they  will  find  themselves  providing  the  instantaneous 
availability  of  enormous  amounts  of  information  to  managers  at  all 
levels,  rather  than  simply  performing  the  service  of  payroll  genera- 
tion or  invoicing.   Even  the  payroll  function  itself  could  be  carried 
out  simultaneously  with  time  sheet  approval  (or  automatically,  in  the 
case  of  exempt  employees)  —  all  by  computer  terminal.   The  paperwork 
syndrome  will  gradually  disappear  in  favor  of  the  terminal  syndrome. 

The  checkless  society  is  also  beginning  to  evolve.  At  least 
one  prominent  bank  is  developing  a  point-of-sale  system  for  its  bank 
credit  card  customers.  Many  more  already  have  cash  dispensers  that 
use  credit  cards.   Integrating  these  with  an  automatic  payroll  check 
deposit  system  would  greatly  reduce  the  usefulness  of  checks  even  now. 

And  the  increasingly  widespread  use  of  cable  television  (CATV) 
will  bring  computer  use  right  into  the  home.  Many  long  talked  about 
services  will  finally  become  a  reality. 

+  Consumers  will  be  able  to  select  from  current  movies  for 
their  home  viewing  pleasure. 

+  Catalog  shopping  and  other  direct  mail  solicitation  will 
become  interactive  entertainment  —  until  the  bills  arrive 
or  the  funds  disappear. 

+  Health  care  distribution  will  be  far  more  flexible  and 
economical . 

+  Fire  and  police  protection  will  achieve  increased  effec- 
tiveness. 
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+  Computer-aided  instruction  will  finally  become  a  cost- 
effective  teaching  technique. 

+  Interactive  public  opinion  polls  will  eliminate  the  time 
lag  currently  required. 

Many  more  ideas  will  appear  in  rapid  succession,  but  all  of  them  are 
significantly  more  long-range  and  controversial  in  nature  than  those 
mentioned  previously. 

In  Europe,  a  similar  transition  has  begun  to  take  place.   Some 
current  teleprocessing  networks  there  are  every  bit  as  sophisticated 
as  some  of  their  counterparts  in  the  U.S.   But  the  overall  changes 
will  be  quite  different  because  European  society  has  never  incorpor- 
ated on  a  large  scale  many  of  the  American  features  —  such  as  checks 
and  deferred  payment  plans  —  that  are  so  common  here. 

These  trends  are  inevitable,  but  the  changes  will  take  place 
gradually.   Consumer  demand  is  more  difficult  to  generate  than  indus- 
trial interest  and  political  roadblocks  will  also  slow  the  evolution. 


The  Increasing  Demand  for  Communications 

The  technology  is  already  here,  and  the  rate  at  which  businesses 
implement  teleprocessing  networks  is  picking  up  rapidly.   By  1977, 
the  total  number  of  computers  supporting  terminal/communications  net- 
works will  be  about  2-1/2  times  as  many  as  in  1972.   The  greatest 
growth  will  occur  among  the  smallest  and  largest  CPU  size  classes. 

The  market  for  data  communications  equipment  will  expand  even 
more.   Interconnection  equipment  sectors  will  grow  as  a  function  of 
the  increasing  complexity  of  networks. 

+  The  number  of  modems  installed  will  bear  a  direct  relation- 
ship to  the  number  of  terminals  in  use  on  nondigital  net- 
works.  The  product  mix  will  depend  on  the  terminal  types  — 
and  therefore  speeds  —  used. 

+  The  number  of  controllers/communications  processors 
installed  will  also  depend  on  the  number  of  terminals, 
but  the  types  will  vary  according  to  the  individual 
network  complexity  —  size,  geographic  dispersement , 
diversity  of  terminal  types,  and  polling  requirements. 

The  number  and  types  of  terminals  installed,  on  the  other  hand,  will 
depend  almost  entirely  on  application  implementation.   Three  distinct 
phases  are  involved  as  organizations  evolve  toward  network  implementa- 
tion: 
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+  Phase  1  focuses  on  reprogramming  existing  local  batch 
applications  —  usually  those  affecting  sales  volume  and 
customer  service  —  for  operation  in  a  communications 
mode . 

+  Phase  2  usually  involves  additional  terminals,  but  smaller 
remote  CPUs,  and  implementation  of  applications  relating 
to  costs,  such  as  inventory  control. 

+  Phase  3  emphasizes  scientific  management  capabilities, 
using  the  enormous  data  bases  built  up  over  Phase  1 
and  2  as  foundations  for  simulation  and  modeling  tech- 
niques for  more  knowledgeable  decision  making. 

But  every  equipment/application  combination  is  completely  individual, 
governed  by  factors  unique  to  each  organization. 

Some  of  these  unique  factors  also  dictate  each  company's  stage 
of  network  implementation.   The  teleprocessing  concept  has  caught  on 
more  rapidly  in  some  industry  groups  than  in  others.   Some  natural 
reasons  exist  for  this  phenomenon. 

+  Transportation/communication/utility  organizations  are 
networks  in  themselves;  therefore,  they  are  naturally 
prone  to  establishing  computer  networks  to  enhance 
their  operations. 

+  Among  the  financial  sectors,  banks  also  tend  to  be  net- 
works, but  on  a  smaller  scale;  consumer  finance  companies 
tend  to  be  even  more  highly  prone  to  network  use  because 
their  information  needs  are  so  urgent;  insurance  companies 
tend  to  lag  slightly  behind  their  more  money-oriented 
counterparts. 

+  Trade  organizations  —  wholesale  and  retail  —  offer  more 
limited  potential  because  of  the  preponderance  of  small 
firms,  but  are  on  a  par  with  the  industry  groups  already 
discussed  with  respect  to  implementation  versus  potential. 

+  Manufacturing  organizations,  on  the  other  hand,  have 
relatively  much  higher  potential  because  they  tend  to 
support  several  CPU  installations  already.   But  this 
industry  group  is  lagging  in  network  development  com- 
pared to  potential. 

+  The  medical/health  services  industry  is  undercomputerized 
overall,  thus  showing  a  high  incidence  of  terminal  use 
per  CPU  installed.   This  sector  represents  a  high  growth 
area  in  all  computer  industry  sectors. 


4997 


INTERCONNECTION  EQUIPMENT 


The  1968  FCC  ruling  that  independent  interconnection  equipment 
could  be  legally  connected  to  the  switched  telephone  network  gave 
significant  impetus  to  an  industry  that  has  since  become  a  major 
sector  in  the  data  communications  market.   The  resulting  proliferation 
of  vendors  has  afforded  data  communications  users  the  opportunity  to 
design  more  flexible,  cost-effective  systems  by  choosing  from  a  wide 
array  of  equipment. 

Teleprocessing  users  typically  spend  $50,000  to  $75,000  per  month 
on  network  use,  with  interconnection  equipment  accounting  for  about 
4%  of  that  total  —  a  seemingly  small  percentage.   But  teleprocessing 
network  development  is  still  in  an  embryonic  stage,  implying  a  propor- 
tionately low  level  of  interconnection  equipment  use  compared  to 
potential. 

As  pointed  out  in  the  previous  chapter,  users  generally  advance 
through  three  distinct  phases  of  network  development,  each  of  which 
tends  to  increase  the  complexity  of  the  total  network.   This  increased 
complexity  dictates  the  need  for  more  sophisticated,  but  flexible, 
interconnection  equipment,  which  becomes  an  increasingly  important 
part  of  the  network.   For  example,  a  network  that  was  originally  con- 
figured with  a  limited  number  of  low-speed  terminals  linked  to  a 
hardwired  controller  such  as  the  IBM  2701,  might  often  evolve  into 
one  that  utilizes  a  high  number  of  both  low-speed  and  high-speed  ter- 
minals at  several  remote  locations  that  can  only  be  tied  together 
effectively  through  a  combination  of  multiplexers  or  line  concentrators, 
and  a  programmable  communications  front  end. 

Because  of  this  progressive  network  evolution,  interconnection 
equipment  continues  to  represent  a  greater  proportion  of  these  users' 
budgets. 


Competitive  Environment 

The  interconnection  equipment  market  —  until  recent  years 
has  been  characterized  by  lagging  equipment  development  and  unaggressive 
marketing  efforts.   AT&T,  because  of  its  monopolistic  hold  on  the 
communications  sector,  has  had  little  motivation  to  develop  high-perform- 
ance, low-cost  equipment.   Data  communications  revenues  account  for 
an  estimated  less  than  3%  of  AT&T's  total  revenues.   However,  both  the 
Carterfone  and  the  more  recent  MCI  ruling  have  apparently  caused 
AT&T  to  react  to  competition.   Several  moves  have  enhanced  transmission 
service  and  equipment  offerings. 
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Within  the  computer  industry  itself,  the  mainframe  manufacturers 
were  once  guilty  of  slow  interconnection  equipment  development  and 
ineffective  marketing.   However,  this  posture  has  changed  during  the 
past  few  years  as  a  result  of  both  increasing  competition  by  the 
independent  equipment  suppliers  and  an  increased  awareness  of  what 
teleprocessing  users  are  willing  to  pay  for. 

IBM  traditionally  has  not  been  as  strong  in  the  teleprocessing 
segment  of  the  computer  industry  as  in  other  areas,  holding  less  than 
a  50%  share  of  most  subsectors.   However,  its  thrust  during  the  last 
few  years  has  emphasized  data  communications.   It  has  announced  and 
delivered  several  new  price-competitive  terminal  devices,  as  well  as 
new  programmable  communications  controllers. 

But  despite  this  increased  activity  by  industry  participants, 
very  few  suppliers  of  interconnection  equipment  can  claim  to  offer 
a  full  complement  of  equipment  to  serve  all  the  teleprocessing  user's 
needs. 

+  There  are  currently  over  90  modem  companies  in  operation, 
selling  a  variety  of  devices  to  both  OEMs  and  end  users, 
but  less  than  30%  of  these  companies  can  also  offer  some 
other  type  of  interconnection  equipment. 

+  Of  about  20-25  companies  who  produce  multiplexers,  most 
supply  modems,  but  very  few  also  produce  some  form  of 
communications  controller  or  processor. 

+  About  50  companies  offer  communications  controllers  or 
processors,  but  less  than  four  also  produce  modems  and 
multiplexers. 

Like  users  in  other  sectors  of  the  computer  industry,  teleprocessing 
users  prefer  to  have  a  single  supplier  for  all  their  interconnection 
needs.   With  the  exception  of  the  large,  more  independent  users,  they 
look  to  the  mainframe  manufacturers  or  AT&T  to  simplify  the  entire 
process.   As  a  result,  industry  participants  —  especially  modem 
manufacturers  —  are  under  user  pressure  to  broaden  their  product  lines. 

Independent  modem  manufacturers  have  been  increasing  their  share 
of  the  market,  and  will  continue  to  penetrate  AT&T's  domain  over  the 
next  several  years.   But  their  rate  of  penetration  will  slow  consider- 
ably as  a  result  of  increased  competition  by  AT&T  itself,  the  main- 
frame vendors,  and  some  of  the  OEM  customers,  who  will  develop  in-house 
capabilities  in  order  to  remain  flexible. 

Once  AT&T  begins  operating  its  all-digital,  private-line  network 
in  1974,  competition  with  AT&T  for  users  on  this  network  will  stiffen 
considerably.   The  modem  as  we  know  it  today  will  disappear;  in  its 
place  will  be  a  digital  interface  device  attached  between  terminals  or 
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CPUs  and  the  transmission  line.   AT&T  has  already  indicated  that  its 
Data  Service  Units  (DSU)  ,  which  will  be  used  to  connect  carrier 
equipment  to  the  network,  will  be  inexpensive.   It  will  also  offer 
an  attachment  analogous  to  its  Data  Access  Arrangement  (DDA) ,  which 
is  required  today  for  users  of  non-carrier  equipment  on  the  switched 
network.   Called  the  Channel  Service  Unit ,  this  device  will  provide 
only  some  of  the  functions  accomplished  by  the  Data  Service  Unit; 
the  user  will  have  to  obtain  the  other  functions  through  his  indepen- 
dent supplier.   Whether  independent  equipment  manufacturers  will  be 
able  to  provide  these  functions  within  their  own  equipment  and  still 
compete  with  the  low  price  of  the  DSU  is  a  major  question.   But  the 
requirement  for  modems  on  switched  lines  will  remain,  albeit  a  smaller 
proportion  than  in  the  past. 


Communications  Controllers/Processors  &  Multiplexers 

The  communications  control  function  in  teleprocessing  networks 
has  assumed  an  increasingly  important  role  over  the  past  few  years, 
as  existing  networks  have  progressed  through  their  evolutionary 
development.   Users  are  configuring  high-volume  systems  that  use  a 
variety  of  terminals  and  a  mixture  of  line  disciplines  and  speeds, 
creating  the  need  for  flexibility  and  sophisticated  network  design. 
These  configurations  demand  much  more  than  can  be  accomplished  through 
the  use  of  rigid,  hardwired  controllers,  multiplexers,  and  concentra- 
tors —  the  primary  offerings  of  most  interconnection  equipment 
suppliers  for  the  past  several  years. 

But  rapid  improvements  in  minicomputer  technology  and  price/ 
performance  levels  over  the  past  three  years,  have  fostered  the  growth 
of  a  new  breed  of  fully  programmable  control  devices,  capable  of 
handling  a  significant  portion  of  the  teleprocessing  load.   The 
ability  to  meet  the  changing  requirements  of  these  systems  is  para- 
mount, especially  in  view  of  the  vast  array  of  terminal  devices  avail- 
able to  today's  independent-minded  user.   The  most  practical  solution 
is  through  software;  the  same  controller  can  emulate  several  host 
devices,  while  simultaneously  handling  the  concentration,  multiplexing, 
speed,  and  code  conversion  of  many  different  remote  devices.   The 
second  consideration  that  is  important  today  —  and  will  be  moreso  in 
the  future  —  is  the  ability  to  reduce  the  overhead  on  the  host  CPU. 
It  is  not  uncommon  to  find  a  CPU  in  a  teleprocessing  network  spend 
over  60%  of  its  time  handling  the  teleprocessing  chores  —  terminal 
polling,  message  routing,  code  formatting  and  conversion,  and  so  on. 
For  a  medium-  to  large-scale  CPU,  such  as  IBM's  370/155,  this  is 
an  extreme  waste  of  CPU  capability.   Alternatively,  a  programmable 
processor  linked  in  front  of  the  CPU  can  execute  these  functions, 
freeing  the  host  CPU  for  tasks  better  suited  to  its  capabilities. 
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Programmable  controllers  —  or  processors  —  are  nothing  new  to 
this  industry,  but  the  price/performance  levels  available  today 
certainly  are.   A  previous  lack  of  network  sophistication  and  volume, 
combined  with  the  disproportionately  high  costs  of  the  controllers 
and  processors  available,  stymied  the  growth  of  this  market.   But 
programmable  device  costs  are  now  comparable  to  their  hardwired 
counterparts,  in  many  instances,  while  offering  enormous  increases 
in  capability.   And  more  important  is  the  entrance  of  IBM  —  with  its 
3705  controller  —  into  this  market  segment . 

Hardwired  devices  like  the  IBM  270x  series  that  have  been  around 
for  some  time  outnumber  programmable  controllers  and  processors  by 
fourteen  to  one.   At  yearend  1972,  for  example,  there  were  17,175 
controllers  installed  on  general-purpose  teleprocessing  computer  sys- 
tems, but  less  than  1,200,  or  7%  of  these  controllers  offer  processing 
capabilities.   However,  this  situation  will  change  fairly  rapidly. 
IDC  estimates  that  by  1977,  programmable  devices  will  constitute  about 
45%  of  all  controllers  in  use. 

The  average  number  of  controllers  installed  will  drop  from  1.2 
per  CPU  in  1972  to  1.04  by  1977,  as  a  result  of  displacement  of 
several  hardwired  devices  by  a  fewer  number  of  programmable  devices. 
Recent  surveys  conducted  by  IDC  have  revealed  many  cases  where  three 
or  four  270x  devices  were  replaced  by  a  single  3705.   Therefore, 
while  the  number  of  controllers  in  use  will  not  increase  as  much  as 
one  might  expect,  the  average  dollar  value  of  shipments  will  certainly 
increase  at  a  much  greater  rate. 
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DATA  ENTRY 


As  the  computer  industry  enters  the  conununications  era,  the 
data  entry  market,  too,  is  gradually  changing  its  complexion.   The 
traditional  keypunch  room  itself  may  even  disappear.   Although  the 
ever  popular  keypunch  will  continue  to  dominate  the  environment  for 
several  years,  the  change  to  more  sophisticated  techniques  — 
already  occurring  at  the  largest  sites  —  will  eventually  filter 
through  the  entire  spectrum  of  data  processing  installations. 

As  the  1970s  began,  recession-constrained  budgets  caused  users 
to  demand  more  efficiency,  economy,  and  flexibility  —  even  at  the 
cost  of  changing  procedures.   As  a  result,  shipments  of  standard 
keypunch  equipment  started  to  fall  while  total  data  entry  ship- 
ments increased  more  rapidly  than  computer  equipment  as  a  whole. 
This  trend  has  continued: 

+  Shared-processor  systems  reached  volume  delivery 
levels  and  began  rapidly  penetrating  installations 
interested  in  expanding  and  utilizing  the  intelligence 
now  available  in  the  data  entry  environment. 

+  OCR  systems  decreased  in  price,  significantly  widen- 
ing the  range  of  applications  for  which  they  are 
economically  justifiable. 

+  Direct  data  entry  has  been  fostered  by  IBM  —  long 
accused  of  foot-dragging  to  protect  its  keypunch 
base  —  and  the  user  can  now  consider  upgrading 
directly  from  the  keypunch  to  the  intelligent 
terminal. 

+  Point-of-sale  terminals  became  widely  accepted  by 
the  retail  industry,  setting  the  stage  for  a  wider 
variety  of  special-purpose  data  entry  devices 
(information  appliances)  in  other  industries  as 
autotransaction  takes  off. 

The  change,  though  slow,  is  clearly  beginning  to  evolve,  and  1975 
will  see  a  completely  different  product  mix  from  that  of  1965, 
when  the  keypunch  was  virtually  the  only  alternative. 

The  trend  away  from  the  standard  keypunch  is  beginning  to 
infiltrate  smaller  installations,  but  as  Table  125  shows,  the 
move  will  be  slow.   Even  in  1976,  the  keypunch  will  still  be  with  us. 
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+  The  installed  base  will  actually  continue  to  grow 
through  1974,  buffered  by  new  80-  and  96-column 
buffered  units  offsetting  the  retirements  of  the 
old  80-column  unbuffered  ones. 

+  In  1976  the  total  keypunch  base  will  still  exceed 
that  of  all  other  data  entry  products  combined, 
except  terminals. 

In  all,  however,  over  112,000  traditional  80-column,  unbuffered 
keypunches  will  disappear  over  the  next  five  years. 

Other  segments  of  the  market  can  look  forward  to  a  more 
exciting  future. 

+  Shared-processor  systems  will  see  the  greatest  growth, 
quadrupling  in  number,  although  this  growth  will  slow 
in  1975  and  1976  as  direct  data  entry  becomes  more 
popular. 

+  Terminals  will  sustain  their  current  growth  rate 
throughout  the  entire  period,  with  that  portion 
used  primarily  for  data  entry  increasing  signi- 
ficantly.  There  will  be  a  shift  toward  special- 
purpose  terminals  (information  appliances)  as  auto- 
transaction  blossoms. 

+  Optical  character  recognition  (OCR)  equipment  will 
continue  reasonably  strong,  spurred  by  the  intro- 
duction of  low-cost  equipment  will  be  the  major 
factor  in  maintaining  this  position.   But  the  accom- 
panying need  for  resystematization  will  still  pre- 
vent OCR's  widespread  use  outside  of  label  scanning 
in  retail  autotransaction  systems. 

Key-to-tape  equipment,  on  the  other  hand,  has  passed  its  peak. 
Retirements  have  begun  to  exceed  shipments. 
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TERMINALS 


Of  all  the  major  sectors  in  the  computer  industry,  the 
terminal  market  will  achieve  the  most  spectacular  growth  over 
the  next  five  years.   As  the  number  of  general-purpose  computers 
doubles  from  1972  to  1977,  the  total  number  of  terminals  connected 
to  those  CPUs  will  more  than  triple. 

+  General-purpose  terminals  will  increase  from  303,000 
installations  in  1972  to  over  960,000  in  1977,  with 
the  emphasis  on  increasing  amounts  of  remote  process- 
ing power. 

+  Application-unique  devices  —  the  so-called  appliances 
of  the  computer  industry  —  will  experience  a  snow- 
balling growth  rate  from  its  current  90,000  installa- 
tion base,  with  no  saturation  point  in  sight. 

Today's  terminal  market  is  highly  fragmented  and  the  emerging 
trends  will  probably  make  it  even  moreso. 

+  IBM  —  dominating  less  than  half  of  the  general- 
purpose  terminal  market  and  paying  only  token 
attention  to  date  to  the  special-purpose  portion  — 
has  never  been  a  leader  in  the  trend  toward  com- 
munications use. 

+  Other  mainframe  manufacturers  have  captured  little 
pockets  of  terminal  use  both  among  their  own  CPU 
customers  and  within  IBM's  customer  base,  but  have 
made  no  major  impact  on  the  total  market. 

+  Except  for  Teletype  Corporation,  no  single  indepen- 
dent vendor  holds  a  major  market  share  in  any 
general-purpose  terminal  market  subsector. 

+  All  special-purpose  terminal  sectors  are  dominated 
by  one  or  two  suppliers,  but  as  new  application  areas 
emerge,  new  vendors  will  probably  enter  the  market- 
place to  control  them,  leaving  the  total  marketing 
effort  as  dispersed  as  the  industries  served. 

Despite  this  dispersion,  however,  some  firms  will  prove  highly 
successful,  either  by  taking  advantage  of  IBM's  marketing  muscle, 
offering  plug-compatible  equipment  much  as  the  peripheral  manu- 
facturers do,  or  by  accurately  assessing  the  emerging  trends  and 
leading  the  way. 
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In  any  case,  at  least  $8-10  billion  of  new  equipment  will 
be  installed  over  the  next  five  years  as  remote  devices  com- 
municating directly  with  a  host  CPU  —  a  market  sufficiently 
large  to  support  a  significant  number  of  participants  adequately. 


Market  Size 

For  purposes  of  estimating  market  size,  IDC  has  defined  ter- 
minals as  all  devices  that  can  transmit  (and  receive)  data  to  (and 
from)  a  CPU  via  communications  lines.   Some  terminals  may  operate 
off-line  most  of  the  time  and  transmit  accumulated  data  only 
periodically;  others  —  like  remote  CPUs  —  may  even  perform  some 
processing  before  transmission.   In  addition,  some  terminals  are 
not  actually  at  remote  locations,  but  they  can  perform  the  same 
functions  as  remote  terminals  and  communicate  directly  with  the 
CPU,  so  IDC  includes  them  in  this  market  definition.   With  respect 
to  Teletype  terminals,  IDC's  estimates  include  only  that  portion 
of  total  installations  (other  than  consoles)  that  is  used  in  con- 
junction with  computers. 

At  yearend  1972,  the  International  Data  Corporation's  count 
of  all  terminals  used  with  computers  in  this  country  was  as 
follows: 


TABLE  126 


U.S.  TERMINAL  MARKET,  BY  NUMBER  OF  UNITS,  YEAREND  1972 


Manufacturer  Installed  Base 

IBM  '  150,000 

Teletype  80,000 

Other  Mainframe  31,000 

Independents  132,000 

TOTAL  393,000 


A  potential  numbers  game  race  between  IBM  and  AT&T  plus  the 
serious  start  of  what  may  be  a  vast  special-purpose  terminal,  or 
information  appliance  market,  illustrate  that  terminals  of  all 
sorts  —  intelligent,  editing,  batch,  conversational,  application- 
unique  .  .  .  any  device  that  can  transmit  and  receive  data  to  and 
from  a  CPU  via  any  type  of  communications  link  —  are  going  to  grow 
dramatically  in  numbers  during  the  1970s  and  beyond.   Among  some 
of  the  more  specific  trends: 


40-927  O  -  p' 
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+  General-purpose  terminals  connected  to  general-purpose 
CPUs  (see  Table  125)  are  growing  at  about  25%  a  year 
and  will  triple  in  number  —  to  almost  1  million  — 
by  1977.   During  this  same  five-year  time  period, 
the  number  of  CPUs  will  only  double. 

+  Application-unique  terminal  devices  will  bring  the 
computer  closer  and  closer  to  the  consumer.   These 
information  appliances  are  destined  to  achieve  the 
most  spectacular  growth  within  the  terminal  sec- 
tor; no  saturation  point  is  in  sight  as  new  applica- 
tions continue  to  come  to  the  forefront. 

+  A  potential  battle  is  shaping  up  between  IBM  and 
AT&T  —  at  least  in  the  general-purpose  terminal 
sector.   But  amid  the  intense  competition  and  the 
large  number  of  terminal  manufacturers,  much 
maneuvering  for  position  remains  to  be  done,  even 
in  general-purpose  terminals. 

+  In  the  application-oriented  area,  it's  difficult 
to  determine  whether  a  handful  of  leaders  will 
emerge  ...  or  whether  fragmentation  by  applica- 
tion will  continue,  with  no  overall  leaders. 

+  The  greatest  predictable  growth  rates  will  be 
among  processor  terminals  such  as  the  IBM  3735, 
the  Sycor  340,  and  the  Datapoint  2200. 

+  IBM  —  with  less  than  half  the  general-purpose  market 
and  currently  paying  only  token  attention  to  the 
special-purpose  portion  —  stands  to  be  most  impacted 
by  the  increased  use  of  terminals.   Despite  IBM 
efforts,  views  are  changing  as  to  the  amount  of 
centralized  CPU  processing  power  really  needed 
for  efficient  system  utilization, 

+  There  seems  to  be  room  for  everyone.   With  $8  billion 
to  $10  billion  worth  of  equipment  expected  to  be 
shipped  between  now  and  1977,  a  real  sellers  market 
seems  to  exist.   Even  AT&T  has  expressed  concern 
about  meeting  demand  for  its  Dataspeed  product  line. 

Amidst  all  the  glowing  prospects  —  especially  for  the  indepen- 
dents —  for  burgeoning  terminal  equipment  growth,  there  is  con- 
fusion, some  of  which  has  been  building  for  at  least  two  years. 
How  do  you  define,  or  even  categorize  terminals? 
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Types  of  Terminals 

After  considering  the  various  types  of  terminals  already  in 
use  plus  those  announced  and  scheduled  for  delivery,  IDC  decided 
that  a  breakdown  by  end-user  thrust  (examining  the  flow  of  data 
in  and  out)  is  perhaps  the  most  meaningful  classification  criteria: 

+  Operator-oriented  terminals  consist  of  a  keyboard  for 
input  and  either  a  printer  or  a  CRT  for  output.   These 
condense  the  traditional  two-step  data  entry  function 
into  a  direct,  one-step  process  but  there  are  at  least 
subsets:   conversational  terminals  (such  as  Teletype  35s 
and  IBM  2741s);  editing  terminals  (such  as  the  IBM  3270) 
with  extensive  error  correction  and  block  transmission 
facilities;  and  processing  terminals  (such  as  IBM's 
3735  and  the  Burroughs  TC  500)  which  are  programmable 
and  provide  processing  power  as  well  as  editing  capabilities. 

+  Machine-oriented  terminals  normally  transmit  input 
from  machine  (CPU)  to  machine,  and  receive  output  in 
the  same  manner.   The  important  distinction  here  is 
that  the  operator  communicates  only  indirectly  with 
the  host  CPU.   This  class  consists  of  batch  terminals; 
remote  CPUs;  and  "other"  remote  devices  (such  as  OCR 
readers  or  tape  transports). 

+  Application-unique  devices  provide  input  and/or  output 
in  such  a  way  as  to  make  the  device  useful  for  one  or 
a  limited  number  of  specific  applications.   The  entire 
product  is  geared  only  to  that  application,  it  is  priced 
in  relation  to  the  costs  of  the  application,  and  often 
(for  the  present,  at  least)  it  looks  more  like  the 
manual  equipment  it  replaces  than  a  piece  of  computer 
gear.   Among  the  more  prevalent  applications  so  far  are 
stock  quotation  consoles,  bank  teller  terminals,  credit 
verification  systems,  and  point-of-sale  terminals  .  .  . 
information  appliances. 


The  Markets 


As  new  applications  arise,  or  new  products  come  along,  the 
above  categories  will  likely  need  change  or  supplementation. 
Indeed,  today's  so-called  intelligent  terminals  actually  fall  into 
all  three  —  and  they  may  well  be  used  for  many  application- 
unique  applications  by  the  use  of  special  programming  and/or 
customized  keyboards.   But  for  today,  at  least,  growth  trends 
for  the  terminal  marketplace  can  best  be  tracked  on  this  basis. 
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TABLE 

127 

DISTRIBUTION   OF  GENERAL 

PURPOSE 

TERMINALS   BY   CPU   SIZE 

1972 

1977 

M 

NIS 
5% 

MINIS 
13% 

«$10,00^v 

«$io,ooo\ 

/j40,000 

137o/    \ 

21%      \ 

/           29% 

/>$40,000\ 

/             33%    1 

\ 

/                               /  $10,000- 

^^^,^*— '"^ 

^,J^     $20,000 

[^^^'                   1 

^ '       ^*^>*..     18% 

^\       $10,000-/ 

\       y^      \  $20,000/ 

\^$20,000-  $40,000\wy 

\^^20,000-\     18%/ 
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This  growth  will  come  because  three  factors  that  exist  in  the 
industry  will  cause  an  accelerator  effect: 

+  The  number  of  general-purpose  computers  will  double 
during  the  1972-1977  period. 

+  The  average  number  of  general-purpose  (operator  and 
machine  oriented)  terminals  connected  to  each  CPU 
that  supports  terminals  will  also  grow  from  20  to  29. 

+  Existing  networks  will  begin  adding  terminals  to 
small  remote  CPUs  as  management  inquiry  applica- 
tions increase.   Smaller  companies  will  begin  to 
follow  the  lead  of  larger  trend-setting  organiza- 
tions and  start  to  establish  networks  of  their  own. 


The  result  of  all  this  will  cause  a  seven  to  ten-fold  increase 
in  the  number  of  general-purpose  terminals  attached  to  System/3s 
and  360/20S  —  or  their  equivalents  five  years  hence  —  compared 
to  a  mere  tripling  for  general-purpose  terminals  overall.   Also, 
substantial  growth  will  occur  among  large  CPUs,  where  approxi- 
mately one-third  of  all  general-purpose  terminals  already  exist. 
Thus,  it  appears  that  users  will  take  fuller  advantage  of  already- 
established  patterns  for  centralization  of  CPU  power.   This  will 
undoubtedly  affect  equipment  acquisition  patterns,  especially  when 
application-unique  terminals  are  also  considered. 
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COMPUTER  SOFTWARE 


Software  is  the  element  that  differentiates  computers  them- 
selves from  other  types  of  computing  machinery.   This  man/machine 
interface  stems  from  many  sources  in  various  forms,  but  by  imposing 
reasonable  limits  and  a  logical  segmentation  one  can  discuss  the 
actual  software  market  with  only  a  minimum  of  confusion. 


Scope  of  the  Market 

The  software  market  as  defined  by  IDC  includes  all  revenues 
that  derive  from  computer  users'  spending  on  software  developed  by 
outside  sources  —  mainframe  computer  manufacturers,  independent 
software  suppliers,  and  other  users.   This  definition  automatically 
excludes  at  least  90%  of  all  the  software  actually  installed  today. 

+  In-house  programming  and  systems  engineering  staffs 
account  for  20%  to  25%  of  salary  expenditures. 

+  Free  user  libraries  exchange  large  numbers  of  pro- 
grams each  year. 

+  Mainframe  manufacturers  provide  significant  portions 
of  the  software  for  their  systems  without  additional 
charge. 

+  Private  software  swaps  never  receive  sufficient 
visibility  to  allow  estimates  of  their  value. 

All  of  these  software  sources  are  substantial,  but  none  generates 
a  significant  amount  of  software  revenue  for  any  additional  organi- 
zation. 

In  addition,  several  gray  areas  exist  for  which  the  inclusion 
of  revenues  in  the  software  market  would  necessarily  involve  double 
counting  with  other  discrete  industry  markets. 

+  Computer  service  firms  provide  specialized  software  for 
their  clients  in  order  to  generate  additional  computer 
time  sales.   These  revenues,  however,  are  part  of  the 
computer  services  market  and  appear  as  software  expendi- 
tures only  insofar  as  independent  software  firms  receive 
payment  from  the  service  bureaus  for  the  use  of  the 
software. 
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+  Facilities  management  services  —  an  outgrowth  of 
custom  software  development  —  combine  hardware 
and  operations  costs  with  those  for  software. 
Differentiation  would  be  an  impossible  task. 

+  Turnkey  systems  are  much  like  packaged  software, 
but  inextricably  include  expenditures  for  hardware. 

IDC  omits  the  latter  two  product  types  from  its  definition  of  soft- 
ware since  their  inclusion  would  produce  extremely  misleading  figures. 

To  provide  a  framework  for  better  understanding  the  patterns 
and  emerging  trends,  IDC  imposes  on  the  software  market  the  six- 
cell  matrix  shown  in  Figure  128. 

Vendors  can  provide  software  under  either  of  two  arrange- 
ments. 

+  Packaged  software  fills  the  needs  of  multiple  clients, 
with  little  or  no  modification.   Anyone  with  an  appro- 
priate hardware/software  configuration,  for  example, 
can  implement  ADR's  AUTOFLOW  on  his  system  to  obtain 
program  flowcharts. 

+  Custom  software  solves  the  specific  problem  of  a 
single  client  as  a  one-time  project.   A  stock  ex- 
change automation  system  is  unique  to  the  particular 
client  for  which  it  is  designed. 

Each  arrangement  implies  a  given  set  of  development  and  market- 
ing parameters.   Packaged  software  requires  greater  flexibility 
for  its  variety  of  users,  as  well  as  detailed,  unambiguous  documen- 
tation, and  active  promotion  campaigns.   The  financial  burden, 
however,  is  split  among  numerous  clients,  whereas  the  custom  soft- 
ware client  must  cover  the  entire  development  cost  himself. 

Implementation  of  any  software  product  —  packaged  or  custom- 
developed  —  occurs  at  one  of  three  levels  of  system  use. 

+  Systems  software  performs  basic  machine  operation  (the 
executive  program  or  operating  system) ,  provides  the 
raw  man/machine  interface  (language  compilers  and 
assemblers),  and  routes,  assists,  or  monitors  the 
flow  of  data  among  machine  units  (system  information 
management,  access  control,  computer  usage  measure- 
ment, etc.). 
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+  Utility  software  manipulates,  converts,  or  organizes 
data  (sort/merge,  media  conversion  such  as  tape-to- 
print,  report  generator,  etc.),  or  performs  applica- 
tions tasks  that  aid  programmers  and  other  data  process- 
ing personnel  in  their  jobs  (flowcharting,  test  data 
generation,  etc.). 

+  Applications  software  solves  problems  unique  to  an 
industry  or  to  a  specific  department  within  a  user 
company.   The  most  obvious  and  popular  applications 
program  today  is  payroll. 

Market  characteristics  vary  among  systems,  utility,  and  applications 
software  but  not  quite  as  obviously  as  between  custom  and  packaged 
software.   Most  difficult  to  distinguish  is  the  difference  between 
systems  and  utility  software;  however,  the  definitions  above  are 
reasonably  precise  and  reference  to  them  should  answer  whatever 
questions  may  arise  elsewhere  in  this  report. 


SYSTEMS 


UTILITY 


APPLICATIONS 


PACKAGED 
SOFTWARE 


CUSTOM 
SOFTWARE 


IBM's  Disk  Operating 

ADR's  AUTOFLOW 

phi's  Generalized 

System  (DOS) 

flowchart  package 

Payroll  System 

SDI's  GRASP  360 

Informatics' 

PMI's  Corporate 

enhancement  package 

MAPJC  IV  file 

Shareholder 

Management  package 

System 

Comress'  SCERT 

system  performance 

simulator 

Stock  Exchange 

Automation 

Few  exist 

Few  exist 

Law  Enforcement 
System 

Figure  128 
SOFTWARE  MARKET  SEGMENTATION  WITH  EXAMPLES 


5012 


COMPUTER  SERVICES  AND  AUTOTRANSACTION 


The  Computer  Services  Industry  is  a  $2  billion  market  experiencinj 
current  growth  rates  of  better  than  20%  per  year.   The  Autotransaction 
(AT)  Industry  is  a  $1  billion  market  experiencing  current  growth  rates 
of  better  than  50%  per  year.   Included  as  part  of  both  industries  is 
a  segment  IDC  identifies  as  AT -Computer  Services.   Because  of  the 
high  degree  of  overlap  between  those  two  industries;  34%  of  the 
Computer  Services  Industry  is  AT-Computer  Services  and  58%  of  the 
Autotransaction  Industry  is  AT-Computer  Services. 


Computer  Services 

After  several  years  of  monitoring  the  growth  of  computer  ser- 
vices, IDC  in  1971  first  published  a  rather  extensive  set  of  defini- 
tions for  the  computer  services  industry,  subdividing  the  industry 
into  a  three-by-three  matrix  of  nine  distinct  cells  that  are  mutually 
exclusive  and  collectively  exhaustive.   These  segments  are  defined 
by  the  way  the  computer  is  used: 

+  From  the  user's  point  of  view  —  batch,  remote-batch,  or 
remote  access/immediate  response  (Rair) ; 

+  From  the  computer's  point  of  view  —  raw  power  or  calcu- 
lation, transaction  processing,  or  data  base  inquiry/ 
table  lookup. 

These  factors  are  illustrated  in  Figure  129. 


Access  by  User 

There  are  three  ways  a  user  can  interact  with  the  computer,  and 
these  determine  three  classes  of  services: 

+  Batch  services  involve  no  direct  communication  between 
the  user  and  computer.   The  user  takes  or  sends  his 
punched  cards,  business  forms,  magnetic  tape  or  what- 
ever to  the  service  bureau  and  the  bureau  returns  the 
results.   In  its  most  primitive  form,  the  user  may 
actually  operate  the  computer,  but  generally  the  computer 
run  is  performed  by  the  bureau. 

+  Remote-batch  services  require  the  user  to  enter  his  own 
data  or  program  through  a  terminal  connected  to  the  com- 
puter (usually  by  communications  lines) .   The  user  sets 
the  process  in  motion  by  giving  the  computer  its  proper 
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instructions  through  the  terminal.   At  that  point  in  the 
process,  the  user  can  disconnect  his  terminal  or  use  it 
for  another  job;  he  need  not  intervene  further  until 
the  run  is  complete.   The  computer  may  not  and  usually 
doesn't  run  the  job  right  away;  rather,  it  schedules  it 
for  later  processing.   When  the  user  wants  his  results, 
he  reconnects  and  the  computer  transmits  them. 

+  Rair  services  involve  interaction  between  the  computer 
and  the  user  while  the  program  is  running.   To  the  user, 
it  appears  that  he  is  the  sole  user  of  the  computer  — 
making  inquiries,  supplying  data  to  a  program,  and  receiving 
answers  or  output  from  the  computer. 


Function  of  the  Computer 

The  computer,  no  matter  how  it  is  accessed,  can  supply  three 
types  of  service  to  the  user.   These  are  defined  by  what  the  computer 
does  for  the  user.   Distinctions  are  based  on  whether  the  user  supplies 
his  own  software;  whether  the  service  vendor  supplies  extensive  amounts 
of  data;  and  how  the  user  is  charged  for  the  service. 

+  Raw  power  applications.   In  this  mode  of  operation,  the  user 
is  generally  running  his  own  programs  and  he  is  charged 
according  to  the  computer  resources  used  in  terms  of  time 
and  capacity.   Even  if  the  vendor  supplies  some  programs 
or  data  (at  additional  cost  or  not) ,  raw  power  applications 
are  distinguished  from  other  types  because  the  user  is 
charged  for  the  amount  of  time  he  uses  and  is  able  to 
execute  the  programs  at  will.   The  vendor  merely  operates 
the  system  without  complete  awareness  at  any  point  in  time 
of  exactly  what  the  computer  system  is  doing. 

+  Transaction  processing.   Rather  than  paying  for  the  amount 
of  time  used,  the  user  operating  in  this  mode  pays  for  the 
number  of  transactions  processed.   This  may  be  measured  in 
terms  of  input  or  output  documents.   The  data  being  oper- 
ated on  is  totally  the  user's;  his  master  files  are  being 
updated.   The  software  being  used  is  totally  the  vendor's; 
a  turnkey  service  is  being  provided.   Generally,  vendors 
of  transaction  services  dedicate  their  system  to  a  particu- 
lar service  and  hence  are  totally  aware  at  all  times  of 
exactly  what  the  computer  is  doing. 

+  Data  base  inquiry.   In  this  mode,  the  primary  resources 
being  offered  by  the  vendor  is  a  data  base  of  some  nature. 
In  many  cases,  the  user  is  charged  solely  for  the  number 
of  accesses  he  makes  to  the  data;  in  some  cases,  however, 
he  is  charged  an  additional  amount  that  reflects  the 
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computer  resources  used.   The  retrieval  software  is  the 
vendor's,  but  the  user  may  supply  his  own  manipulation 
software.   The  vendor  knows  that  the  use  of  his  system 
centers  around  data  access,  but  he  may  not  know  what  the 
user  is  doing  with  the  data. 


Market  Shares 

Consolidation  has  clearly  taken  place  -  during  the  past  few 
years  -  most  significant  is  the  merger  of  Service  Bureau  Corp.  (a 
former  subsidiary)  with  Control  Data  Corporation  forming  a  powerful 
service  combine  which  also  includes  Ticketron  and  pieces  picked  up 
from  ITT  Data  Services. 


TABLE  130 

Computer  Services  Market  Share  Leaders 

Control  Data 

Electronic  Data  Systems 

General  Electric 

Automatic  Data  Processing 

Wyly 

Bradford  Computer  &  Systems 

Bunker  Ramo 

National  Cash  Register 

Statistical  Tabulating 

McDonnell  Douglas  Automation 
Company 


$  150 

million 

6.7% 

100 

4.5 

85 

3.8 

85 

3.8 

A5 

2.0 

45 

2.0 

45 

2.0 

35 

1.6 

30 

1.3 

30 

1.3 

650 

29.0% 

IDC  expects  the  consolidation  trend  to  continue.   In  addition 
to  companies  such  as  National  Data,  Tymshare,  National  CSS,  and  Computer 
Sciences  —  all  close  to  the  size  of  the  companies  at  the  bottom  on 
the  list  above  —  several  large  companies  with  virtually  no  computer 
service  revenue  at  present  have  stated  business  objectives  of  becoming 
industry  leaders  by  1980. 
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As  this  consolidation  continues  and  the  services  industry  grows 
at  greater  than  20%  a  year,  IDC  expects  the  distinction  between  some 
of  the  cells  in  its  matrix  to  wane,  then  vanish.   The  chart  below 
shows  the  distribution  of  the  $2.2  billion  services  revenues  in  1973  — 
and  the  expected  arrangement  for  this  industry  segment  that  will  be 
almost  twice  its  present  size  after  only  three  years: 

TABLE  131 

CHANGING  STRUCTURE  OF  COMPUTER  SERVICES  INDUSTRY 
(Worldwide  Revenues  of  U.S. -Based  Companies;  IDC  Estimates  Copyright  1974] 


1973:  $2.2  Billion 


Batch 
Raw  Power 

Mo 

Remote  Batch 
Raw  Power 

8% 

RAIR 
Raw  Power 

14% 

Batch 
Transaction 

59% 

Remote  Batch 
Transaction 

1% 

RAIR 
Transaction 

5% 

Batch 
DB  Inquiry 

1% 

Remote  Batch 
DB  Inquiry 

1% 

RAIR 
DB  Inquiry 

7% 

1975:  $4  Billion 


TRADITIONAL 

BATCH 

30% 


REWTE  COMPUTING 
25% 


AUTOTRANSACTION 
45% 


Auto transact ion 

The  Autotransaction  Industry  did  not  exist  prior  to  1973.   The 
pieces  existed,  but  the  determination  that  these  pieces  could  be  joined 
to  form  an  industry  did  not  happen  until  1973.   Like  the  Computer 
Services  Industry,  the  Autotransaction  Industry  is  not  just  one  busi- 
ness, rather  it  is  several  hundred  businesses  that  have  a  common  theme: 

+  Products  (including  services)  are  computer  related  and 
are  elements  of  other  EDP  industry  segments; 


+  Products  are  designed  to  meet  the  needs  of  one  specific 
industry  or  application; 

+  Products  assist  in  the  input  or  output  of  transactions 
to  or  from  a  data  base,  or  perform  the  entire  function; 


5017 


+  Products  are  intended  to  be  marketed  to  more  than  one 
customer . 

A  more  complete  definition  is  contained  in  the  Definition  section. 

Table  132  presents  a  Review  and  Forecast  of  major  segments  of 
the  Autotransaction  Industry. 

TABLE  132 

AUTOTRANSACTION  INDUSTRY  —  A  REVIEW  AND  FORECAST 

(Worldwide  Revenues,  in  $  Millions,  of  U.S.  Suppliers) 

1972   1973   1974   1975   1976   1977    1978 


Batch  Transaction       $  285  $  360  $  440  $  515  $  595  $  685  $  790 

Remote/Inquiry  Services   270  410  605  860  1185  1580  2065 

Information  Appliances    150  340  640  1090  1740  2700  4050 

Turnkey  Systems           40  80  150  265  450  725  1085 

Miscellaneous            105  145  205  285  390  515  660 

TOTAL  REVENUES          $  850  $1335  $2040  $3015  $4360  $6205  $8650 


The  advent  of  autotransaction  will  have  a  two-sided  effect  on 
the  computer  industry.   First,  the  demand  for  autotransaction  products 
and  services  will  keep  the  computer  industry  running  at  a  steady  pace 
for  years  to  come  despite  the  maturity  of  the  industry.   Second,  auto- 
transaction will  bring  about  changes  in  the  total  computer  industry's 
life  style  . . .  especially  in  the  way  the  industry  looks  at  itself 
and  its  users. 

The  impact  of  autotransaction  will  be  felt  most  heavily  in  four 
areas  of  the  traditional  computer  marketplace:  minicomputers,  terminals, 
services,  and  software.   It  also  will  affect  the  market  for  data  entry 
equipment,  though  to  a  lesser  extent. 

These  traditional  mainstays  of  EDPdom  have  already  developed 
strong  autotransaction  subsegments  that  keep  their  growth  ahead  of 
the  rest  of  the  industry.   The  effect  of  autotransaction  on  the  "life- 
style" in  these  computer  sectors  promises  to  be  as  profound  as  its 
effect  on  the  growth  curve  . . .  because  the  expansion  will  be  due  in 
large  measure  to  the  introduction  of  whole  new  categories  of  offerings, 
such  as: 

+  "Information  appliances"  transforming  the  terminal  market- 
place.  A  good  example  of  an  information  appliance  is  the 
familiar  point-of-sale  cash  register  terminal.   Like  a 
household  appliance,  it  is  a  sophisticated  tool  and  a 
"work-saver"  that  hides  its  sophistication.   The  information 
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appliance  has  already  turned  the  terminal  market  around  . . . 
IBM  is  offering  its  store  terminals  on  an  unprecedented 
purchase-only  basis,  for  instance  ...  and  more  surprises 
should  be  expected  from  further  growth. 

+  "Turnkey  systems"  injecting  life  into  the  minicomputer 
market.   Like  the  information  appliance,  the  turnkey 
system  is  primarily  designed  to  be  transparent  to  its 
users  while  solving  a  particular  problem.   The  minicomputer 
manufacturers,  as  they  seek  to  diversify  operations,  are 
turning  to  the  turnkey  marketplace  ...  where  they  find  a 
distinctly  new  and  different  environment  ...  an  atmosphere 
more  oriented  to  the  user  than  to  mass  production.   But 
they,  just  like  their  OEM  customers,  are  determined  to 
switch  to  autotransaction  products. 

+  Autotransaction  services  continuing  a  winning  autotrans- 
action formula.   The  services  dominate  the  autotransaction 
industry  because  service  long  ago  abandoned  the  hardware 
orientation  of  the  computer  industry  as  a  whole.   The 
style  of  the  services  market  . . .  with  the  accent  on  applica- 
tions and  "doing  their  thing"  better  than  anyone  else  ... 
will  be  the  fashion  in  autotransaction. 

Autotransaction  will  create  a  ripple  effect  in  the  computer  industry 
as  it  remakes  the  style  of  marketing  and  production.   Some  of  the 
global  considerations: 

+  A  computer  industry  with  its  ear  to  the  ground  for  poten- 
tial user  needs.   It  will  undoubtedly  unearth  undreamed- 
of demands  for  new  computer  applications. 

+  A  market  for  computer  products  dominated  by  a  "purchase 
only"  philosophy.   It  will  be  easier  for  companies  to 
thrive  on  autotransaction  without  digging  in  for  a  long 
haul  ...  or  looking  for  rental-base  funding  in  times  of 
low  Wall  Street  interest. 

+  The  barriers  between  products  and  services  in  the  indus- 
try will  be  demolished.   Already  turnkey  system  manu- 
facturers see  services  as  their  biggest  competitors.   As 
autotransaction  develops,  the  implications  of  this  potential 
trade-off  will  be  exploited  by  both  sides  of  the  competitive 
equation. 

All  of  this  is  pretty  philosophical,  but  that's  all-the-more  reason 
why  autotransaction  deserves  notice;  the  transformation  has  already 
begun. 
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EMPLOYMENT 


If  Statistics  on  the  computer  industry  in  general  are  less  than 
readily  available,  data  about  employment  —  by  product  and  service 
supplier  as  well  as  by  users  of  "computer  product"  —  is  little 
more  than  an  educated  guess. 

The  American  Federation  of  Information  Processing  Societies 
has  begun  to  collect  such  data.   In  fact,  IDC  understands  that  AFIPS 
is  about  to  publish  an  extensive  study  —  based  on  U.S.  Census 
data  and  Bureau  of  Labor  statistics  among  other  things  —  that  will 
show  that  employment  by  manufacturers  of  computer  equipment  and 
suppliers  of  computer  services  in  the  United  States  was  at  approxi- 
mately the  350,000  level  for  1973.   In  addition,  the  AFIPS  report 
is  expected  to  indicate  that  employment  by  users  —  the  data  process- 
ing managers,  systems  analysts,  programmers,  and  key  entry/keypunch 
operators  —  is  somewhat  under  one  million.   And  historical  data, 
according  to  AFIPS,  is  "lousy,"  although  the  biggest  growth  came 
in  the  1964-1968  time  period,  with  stable,  relatively  minor  growth 
following  the  recession  of  the  early  1970s. 

AFIPS  points  out,  additionally,  that  to  the  one  and  one-fourth 
million  jobs  thus  created  by  the  demand  for  computers  must  be  added 
the  unknown  and  growing  number  of  people  who  use  computers  on  a 
less-than-f ull  time  basis.   This  includes  such  people  as  scientists 
and  stock  brokers  who  use  timesharing  services,  corporate  planning 
and  operations  personnel  who  have  responsibility  for  many  areas  of 
their  company's  activities  but  who  don't  show  up  in  computer  employ- 
ment statistics.   In  the  future,  this  category  might  include  such 
people  as  bank  tellers  and  department  store  clerks. 

IDC  collects  sample  data  on  spending  for  employees,  and  these 
figures  are  presented  in  the  section  on  user  spending.   Another 
way  IDC  has  begun  to  review  each  of  the  major  computer  system  manu- 
facturers is  to  calculate  and  analyze  their  net  sales  per  employee. 
Unfortunately,  detailed  data  for  a  company's  "computer-related" 
activities  is  not  readily  available  —  and  historical  data  has  not 
been  analyzed.   Published  material  indicates  the  following  employ- 
ment growth  for  the  seven  major  computer  system  manufacturers,  all 
of  which  derive  a  considerable  portion  of  their  revenue  from  the 
provision  of  computer  hardware  and  services.   (Note  that  historical 
figures  for  GE  and  RCA  —  whose  conputer  operations  have  been  taken 
over  by  HIS  and  Sperry  Univac  respectively  —  are  not  included.): 
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TABLE   133 

EMPLOYMENT  BY  MAJOR  SYSTEMS  MANUFACTURERS 

(000  omitted) 


1963 


1968 


1973 


IBM  —  U.S. 

World  Trade 
Total 

Honeywell  —  HIS 

All  Other 
Total 

Sperry  Rand 

NCR 

Burroughs 

Control  Data 

Digital  Equipment  Corp. 


89.0 

151.0 

49.0 

123.1 

138.0 

241.0 

274.1 

47.0    (e) 

51.1 

48.6 

74.5 

98.1 

90.0 

(e) 

101.0 

91.3 

65.0 

103.0 

81.0 

33.0 

(e) 

45.0 

47.3 

4.0 

(e) 

23.4 

36.5    (e) 

4.0    (e) 

12.9 

TOTALS 


378.6 


591.9 


641.2 


For  the  1972-1973  time  period,  IDC  has  used  the  above  and  comparable 
data  to  calculate  net  sales,  or  productivity,  per  employee.   Major 
observations  are: 


+  IBM:   Employs  over  a  quarter  million  people  worldwide 
and  enjoys  the  highest  yield  per  employee  —  $40,100 
as  opposed  an  average  of  $31,100  for  the  sum  of  the 
seven  companies  under  review  (or  $24,300  excluding 
IBM).   Productivity  for  its  World  Trade  organization 
is  higher  ($41,800)  than  in  the  U.S.  ($38,700).   In 
1973,  IBM  increased  sales  by  15%  with  only  a  5% 
increase  in  employment. 

+  Honeywell:   Employs  just  under  100,000  people  —  just 
under  half  of  which  are  in  Honeywell  Information 
Systems  (HIS).   Productivity  for  HIS  is  $25,000  per 
person. 
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+  Sperry  Rand:   Raised  its  index  from  $21,300  in  1972 
to  $24,400  in  1973. 

+  NCR:   Showed  the  highest  rate  of  gain  (29%)  by 

decreasing  employment  10%  during  1973  (as  it  phased 
out  production  of  mechanical  cash  registers)  and 
increased  sales  17%.   Its  index  of  $22,400,  how- 
ever, is  still  one  of  the  lowest. 

+  Burroughs:   Has  the  third  highest  index  ($27,200). 

+  CDC:   Employment  figures  are  estimated  to  exclude 
its  Commercial  Credit  operation  but  do  include  the 
largest  service  operation  of  any  mainframer.   The 
index  of  $26,000  is  above  the  non-IBM  average. 

+  DEC:   This  was  the  only  company  to  decrease  its 
index  in  1973  as  employment  increased  early  in 
the  year.   IDC  estimates  that  in  the  company's 
fiscal  year  ended  in  June  1974  that  DEC  will  have 
shown  a  reversal,  with  the  index  increasing  from 
$20,500  to  near  the  1973  average. 


40-927  O  -  pt.  7-13 
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INTERNATIONAL  COMPUTER  MARICETPLACE 


Most  of  this  submission  has  dealt  with  U.S.  computers  and  how 
they  are  used  in  the  U.S.  marketplace.   As  Chart  131  vividly  demon- 
strates, U.S. -based  manufacturers  not  only  supply  the  complete  needs 
of  U.S.  users  (who  account  for  55%  of  all  computers  used  in  the  non- 
communist  marketplace);  they  supply  just  over  three-fourths  the  rest 
of  this  market,  thus  accounting  for  90%  of  these  computers. 

But  there  is  great  pressure  throughout  the  world  to  take  ad- 
vantage of  the  computer,  as  well  as  much  nationalistic  pressure  to 
support  a  local  computer  manufacturer.   As  a  result,  growth  rates 
of  installed  base  outside  the  U.S.  are  expected  to  be  about  16%  a 
year  —  some  three  or  four  points  higher  than  here  —  until  1978. 


Japanese 
Mfgrs. 


European 
Mfgrs 


OUTSID 
THE  U.S 
(45?^ 


I.S. 

.CUSTOMERS 
(55%) 


U.S. -BASED 

lAWFACTURERS 
(90%) 


CHART  134  :  DISTRIBUTION  OF  $50  BILLION  OF  COMPUTERS 
INSTALLED  IN  THE  NON-COMMUNIST  MARKETPLACE 
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To  assist  people  in  examining  the  relative  growth  potential  for 
various  countries  throughout  the  world,  IDC  calculates  a  ratio  between 
a  nation's  Gross  National  Product  and  the  installed  value  of  its  com- 
puters.  Then  by  comparison  of  this  ratio  with  that  of  various  other 
countries,  at  least  one  indication  is  available. 


TABLE  135  :   COMPARISON  OF  GNP  TO  VALUE  OF  COMPUTERS 


12/73-$M 

Inst. 

1972-$B 

EDP-% 

Base 

GNP  (a) 
341 

GNP 

Japan 

4,922 

1.44 

W.  Germany 

3,772 

292 

1.29 

United  Kingdom 

3,231 

152 

2.13 

France 

3,012 

221 

1.36 

USSR 

2,195 

549 

0.40 

Canada 

1,530 

103 

1.48 

Italy 

1,329 

118 

1.13 

Australia 

643 

52.7 

1.22 

Netherlands 

642 

50.0 

1.28 

Switzerland 

579 

35.6 

1.63 

Sweden 

459 

43.7 

1.05 

Denmark 

388 

22.7 

1.71 

Belgium 

338 

38.8 

0.87 

Brazil 

330 

49.8 

0.66 

Spain 

324 

50.7 

0.64 

So.  Africa 

233 

19.1 

1.22 

Austria 

181 

22.8 

0.79 

Mexico 

150 

39.6 

0.38 

Norway 

143 

16.2 

0.88 

Yugoslavia 

135 

23.7 

0.57 

All  Other  International 

1,475 

. 

942 

0.16 

Total  International 

26,011 

3 

,184 

0.82 

United  States 

29,942 

1 

,155 

2.59 

Worldwide  Total 

55,953 

4 

,339 

1.29 

(a)  U.S.  Dept.  of  State,  Bureau  of  Intelligence  &  Research 
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Senator  Hart.  Our  final  witness  today  will  be  Mr.  Robert  E.  Wal- 
lace, division  A'ice  president  of  Auerbach  Associates. 

Mr.  Wallace,  I  apologize  that  you  have  been  kept  waiting  so  long. 
The  subcommittee  looks  forward  to  hearing  your  testimony. 

STATEMENT  OF  ROBERT  E.  WALLACE,  VICE  PRESIDENT,  COM- 
MERCIAL  INDUSTRIAL  DIVISION,  AUERBACH  ASSOCIATES, 
PHILADELPHIA,  PA. 

Mr.  Wallace.  Thank  you  very  much,  Senator  Hart.  I  didn't  mind 
waiting  at  all.  As  the  last  speaker,  one  always  finds  that  many  of  the 
things  that  he  had  in  his  material  have  already  been  said,  so  I  hope  you 
will  bear  with  me  while  I  sift  through  and  find  out  what  pieces  of  mine 
have  not  already  been  said. 

Senator  Hart.  Just  to  protect  against  oversight,  we  will  order 
printed  in  the  record  in  full  your  prepared  testimony. 

Mr.  Wallace.  Thank  you. 

[Mr.  Wallace's  prepared  statement  appears  as  exhibit  1  at  the  end 
of  his  oral  testimony.] 

Mr.  Wallace.  ]\iy  remarks  are  addressed  primarily  to  the  struc- 
ture of  the  supplier  industry  and  in  particular  its  major  segment, 
which  I  will  define  a  little  later,  to  the  present  competition  in  that  seg- 
ment, and  expectations  for  future  competition — again,  in  that  major 
segment  of  the  market. 

I  do  have  a  few  observations  on  future  industry  directions.  They 
are  a  little  bit  diiferent  than  some  of  the  ones  that  have  been  presented. 

By  the  way,  I  should  say  that  in  all  of  the  technical  matters  that 
have  been  presented  today,  and  in  the  important  features  of  the  market 
data,  our  data  are  within  gunshot  of  the  same  observations  on  both 
the  technology  and  the  market  characteristics  that  were  presented  by 
the  other  speakers. 

Auerbach  Associates  has  been  in  the  computer  business  since  1957. 
Since  that  time  we  have  been  deeply  involved  in  providing  consulting 
assistance,  both  to  the  manufacturers  and  to  the  users  of  computer 
equipment. 

At  the  moment  Auerbach  supports  the  computer  business  by  the 
publishing  of  technical  reference  services  and  as  a  consultant  to  both 
manufacturers  and  users. 

We  serve  the  suppliers  of  equipment  as  both  technical  consultants 
and  as  product  and  market  planning  specialists,  and  we  serve  users 
as  consultants  of  all  kinds  designed  to  improve  the  effectiveness  of  the 
use  with  their  computer  systems. 

These  activities  keep  us  pretty  closely  in  touch  with  the  policies, 
practices,  and  products  of  the  various  manufacturers  on  a  day-to-day 
basis,  and  keep  us  in  touch  with  many  of  the  users  on  an  ongoing  basis. 

If  you  need  any  further  indication  that  you  are  dealing  with  an 
important  industry,  I  think  the  information  provided  by  the  last 
speaker  should  convince  you. 

By  our  guess  tliere  are  about  200,000  computers  at  work  in  the  coun- 
try today,  counting  some  that  ai-e  not  counted  in  the  IDC  study,  in 
the  military,  for  example.  This  yeai-.  probably  more  than  $25  billion 
will  be  spent  on  their  use.  About  a  million  and  a  half  people  are  directly 
involved,  by  our  estimates,  in  the  computer  industry  hour  by  hour. 
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There  is  something  in  it  for  everyone.  If  you  think  about  some  of  the 
applications  we  have  talked  aboi:t  today,  the  rich  man's  margm  calls 
are  made  by  computer,  and  the  poor  man's  welfare  eligibility  is  calcu- 
lated by  computer,  and  all  the  way  in  between  there  are  activities 

that  affect  all  of  us.  •    ^t.    j:    4. 

Not  dwelt  upon  as  much  as  I  think  it  might  have  been  is  the  tact 
that  in  industry  and  commerce  computers  have  become  a  necessity, 
because  they  have  established  a  level  of  control  over  inventory,  costs, 
and  analysis  of  sales  that  has  greatly  raised  the  level  of  sophistication 
that  is  required  of  managers  in  those  activities  in  practically  every 
market  for  capital  and  consumer  goods.  You  just  must  be  able  to  use 
this  technology  in  order  to  compete  effectively  today. 

Senator  Hart.  Maybe  we  will  be  told  later,  but  to  what  extent  do 
students  in  schools  have  instruction  in  the  use  of  computers? 

Mr.  Wallace.  There  are  places  where  rudimentary  computer  instruc- 
tion is  going  down  to  the  grade  school  level.  In  our  local  school  sys- 
tem—I am  a  resident  of  suburban  Philadelphia— there  are  computer 
concepts  courses  regularly  taught  to  junior  high  school  students,  and 
a  number  of  senior  high  school  students  who  express  interest  in  it  are 
actually  taught.  ]My  own  son  took  a  half-year  course  in  which  he  was 
exposed — and  T  must  call  it  exposed,  because  no  one  could  learn  it — to 
something  like  five  or  six  different  fundamental  programing  languages 
in  a  matter  of  half  a  year. 

So,  the  concepts  are  being  put  across  at  the  schoolchild  level,  and 
the  students  are  also  involved  in  the  sense  that  very  many  of  the  scoring 
and  attendance  systems  are  being  administered  by  computers. 

Children  are  being  put  in  touch  with  computers  at  a  very  early  age. 
The  remarks  that  I  have  made  bear  primarily  on  the  economy.  In 
the  society  generally,  and  on  our  way  of  life,  the  impact  of  the  com- 
puter has  been  a  little  less  direct  so  far,  but  I  would  like  to  mention 
just  a  couple  things  that  haven't  been  mentioned  so  far. 

First  of  all,  there  are  a  lot  less  routine  clerical  jobs  in  the  economy 
than  there  would  have  been  without  the  computer.  I  think  someone 
remarked  earlier  there  are  not  enough  young  ladies  in  the  world  to 
handle  the  clerical  tasks  that  ai-e  being  handled  regularly  by  com- 
puters today. 

Second,  the  computer  seems  to  have  standardized  and  made  less 
personal  many  of  the  customer-supplier  and  citizen-government  rela- 
tionships that  previousl}'  existed.  I  think  all  of  us  feel  frustration 
every  once  in  awhile  when  we  are  told  that  the  computer  did  it,  or 
it  is  its  fault,  and  we  really  can't  get  satisfaction  from  Sally  the 
bookkeeper  or  whoever  we  would  like  to  talk  to. 

And,  of  course,  I  don't  need  to  mention  here  that  todav  so  much 
information  about  the  daily  lives  of  citizens  is  in  data  banks  and 
computers  that  it  has  raised  serious  questions  about  the  right  to 
privacy,  and  many  people  including  our  Vice  President  seem  to  be 
on  a  very  strong  course  of  assuring  that  privacy  exists  when  these 
computer  data  banks  become  operative. 

Until  recently,  thouffh,  the  involvement  of  ordinary  citizens  with 
the  computer  has  usuallv  been  secondhand.  The  arrival  of  hand-held 
calculators,  which  all  of  us  have  seen,  that  are  selling  for  $29  retail 
indicates  the  impact  on  everyday  life  to  be  expected  in  the  future, 
from  the  very  inexpensive  computers  that  are  now  bex'oming  available. 


5026 

There  are  devices— and  I  think  you  probably  saw  some  of  them 
today— that  are  worthy  of  the  name  computer  that  you  can  buy  for 
$75  in  quantity  today.  .  . 

Simple  computers  are  already  at  work  in  our  automobiles,  and  it 
will  be  only  a  short  time  until  they  are  in  use  in  our  homes. 

In  a  paper  that  Isaac  Auerbach,  our  president,  recently  presented  m 
Australia,  Mr.  Auerbach  has  compared  the  development  of  these  low- 
cost  computers  to  the  development  of  the  fractional  horsepower  motor, 
and  predicts  that  the  computer  will  have  as  profound  an  effect  on  our 
society  as  the  ubiquitous  fractional  horsepower  motor  has  had. 

I  don't  know  whether  you  have  ever  tried  it.  Senator,  but  some  day 
when  you  have  nothing  better  to  do  see  if  you  can  count  how  many 
fractional  motors  you  have  between  one  automobile  and  your  home. 
You  will  be  surprised ;  it  comes  out  to  be  dozens.  They  are  there,  and 
we  don't  even  notice  them.  It  is  our  feeling  that  that  will  be  the  same 
with  computers  in  only  a  few  years. 

So  computers  are  already  an  important  factor  in  the  economy,  but 
not  said  here  so  far  today  is  that  only  about  1  percent  of  all  the 
business  establishments  in  the  United  States  currently  use  computer 
services,  and  many  of  them  use  them  in  only  very  simple  ways. 

Furthermore,  computers  have  not  yet  Ijegim  to  be  used  in  the  home. 
So  the  final  impact  is  still  way,  way  ahead  of  us. 

There  are  a  couple  of  items  about  where  these  devices  came  from 
that  haven't  been  mentioned.  As  a  Philadelphian  I  would  be  remiss  if 
I  didn't  remind  everyone  here  that  the  first  one  of  these  gadgets 
that  was  a  real  one  was  probably  built  at  the  ]Moore  School  of  the 
University  of  Pennsylvania  by  Presper  Eckert  and  John  Mauchly. 
They  formed  a  company  comprising  their  names  and  built  the  first 
Univac  I  in  Philadelphia  in  1951,  the  Univac  I  that  you  have  heard 
referred  to  here  before. 

As  a  previous  speaker  said,  there  were  responsible  predicators  who 
said  that  certainly  not  more  than  50  of  these  would  be  useful.  But  it 
was  suddenly  recognized  that  the  computer  was  a  logical  extension  to 
the  punched-card  machines  that  were  long  marketed  by  IBM,  Reming- 
ton Rand,  and  others. 

The  computer,  then,  became  a  necessary  successor  product  to  IBM 
and  to  Remington  Rand,  but  since  it  Avas  an  electronic  device  prac- 
tically every  major  electronic  firm  in  the  country  plunged  into  the 
business. 

There  were  a  number  of  combinations,  acquisitions,  internal  de- 
velopments, and  joint  ventures  that  formed  the  founding  elements 
of  the  present  competitors  by  the  mid-1950's. 

In  the  late  1950's  the  transition  to  transistors  was  made,  and  you 
have  been  taken  through  the  evolution  from  transistors  to  the  present 
integrated  circuits  and  all  of  the  improvements  that  this  has  pro- 
duced in  the  computer  business. 

Just  a  word  on  where  these  developments  came  from.  In  the  elec- 
tronics business  at  that  time  tliere  was  a  coalescing  of  a  lot  of  demands. 
The  space  program  gets  ci'edit  in  some  quarters;  certainly  the  com- 
puter business  liad  something  to  do  with  it,  the  entertainment  elec- 
tronics business — all  of  these  were  contributei-s  to  the  semiconductor 
industry — that  is,  the  manufacturers  of  transistors — which  helped 
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them  continue  to  improve  their  product,  reduce  its  size,  and  get  to  the 
point  where  they  can  make  products  of  the  sort  that  you  saw  today. 

So,  while  we  are  talking  about  computers  I  think  we  should  recog- 
nize that  these  developments  have  not  only  come  from  the  computer 
industry,  but  have  come  from  several  other  areas  of  the  electronic  in- 
dustry as  well. 

Today  the  sorts  of  things  that  you  say  are  being  used  to  build 
devices  called  microcomputers — at  least,  that  is  what  we  refer  to  them 
as  and  so  do  some  of  their  manufacturers.  Those  are  the  kinds  of 
things  we  should  expect  to  have  contribute  to  the  ubiquitous  use  that 
is  referred  to  in  Mr.  Auerbach's  paper,  in  the  future. 

I  think  you  have  already  heard  that  the  computer  market  is  com- 
prised of  many  segments.  I  want  to  mention  it  only  to  point  out  that 
my  comments  from  here  forward  are  primarily  directed  to  one  segment 
of  the  market  for  computer  equipment  which  is  actually  acquired  by 
the  user.  And  by  acquired,  I  don't  mean  purchased.  I  mean  the  use 
of  which  on  his  premises  is  paid  for  in  some  form  by  the  purchaser. 

Since  the  most  pertinent  monopoly  issues  so  far  have  been  raised  in 
the  full  scale  general  purpose  computer  systems  market  segment,  the 
balance  of  my  testimony  is  directed  to  that  segment. 

Now,  what  is  the  definition  of  that  ? 

You  have  heard  all  sorts  of  definitions  of  market  segmentation 
today.  I  will  make  my  own  at  the  moment,  and  say  that  I  am  referring 
generally  to  computers  which  are  put  out  in  the  marketplace  for  gen- 
eral use  which  the  user  uses  to  do  many  different  things  and  which 
generally  have  a  purchase  price — new — of  $100,000  or  more. 

The  supplier  industry  that  serves  this  segment  of  the  market  is 
basically  the  one  to  which  you  have  been  introduced  already  by  IDC, 
and  our  estimates  are  not  very  different  from  theirs,  I  don't  think, 
in  terms  of  the  market  share  and  the  vagaries  of  measuring  both 
market  share  and  earnings  in  this  business.  We  all  have  the  same  dif- 
ficulty, and  we  all  understand  that  we  have  the  same  difficulty.  I  am 
not  going  to  bother  repeating  ours  here  because  I  think  they  are  well 
within  gunshot  of  the  observations  that  IDC  made.  While  Ave  are 
dwelling  on  the  U.S.  computer  market,  I  want  to  emphasize  again, 
however,  that  it  is  important  that  we  note  that  the  revenues  and  profits 
of  these  companies  are  derived  only  partly  from  I^.S.  operations. 

Much  of  it  comes  from  overseas.  IB^SI,  for  example,  last  year  as  a 
company  obtained  more  than  half  its  revenue  and  more  than  half  its 
profits  from  overseas  operations. 

We  would  judge  that  in  the  aggregate,  probably  a  third  of  the 
revenue  of  the  other  U.S.  manufacturers  of  computers  in  this  class 
came  from  overseas  sales  and  leases. 

You  have  already  been  told,  I  think,  that  American  firms  dominate 
the  market  for  machines  in  the  class  worldwide,  or  at  lepst  in  Western 
Europe  where  they  have  been  primarily  adopted. 

Interestingly  enough,  IBM's  market  share  is  not  very  different 
from  that  Avhich  it  is  in  the  Ignited  States.  In  any  part  of  the  free 
world,  where  there  is  reasonably  free  competition  allowed  by  the  po- 
litical structure  in  that  nation — and  there  are  some  exceptions  to  that, 
and  where  there  are  those  exceptions  IBM's  share  is  less  than  it  is 
locally — but  practically  everywhere  that  they  have  been  able  to  com- 
pete, they  hold  a  share  equal  to  what  they  hold  in  the  United  States, 
and  in  some  cases  more. 
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The  foreign  market  for  computers,  dominated  by  U.S.  suppliers, 
has  for  several  years  been  the  fastest  growing  segment,  and  it  is  ex- 
pected to  remain  so  for  the  foreseeable  future. 

I  want  to  now  turn  to  something  that  I  have  called  the  total  service 
concept.  I  think  you  gentlemen  are  looking  at  some  capital  goods  in- 
dustries. Many  cai^ital  goods  industries  generate  a  very  close  relation- 
ship between  suppliers  and  users  of  equipment,  but  none  of  them 
seem  to  have  generated  any  greater  degree  of  cooperation  between  the 
supplier  and  the  user  than  that  which  exists  in  the  computer  field. 

Much  of  this  pattern  was  adopted  from  the  punched-card  business 
in  which  companies  such  as  IBM  and  Remington  Rand  had  developed 
a  highly  service-oriented  combination  of  products  and  services  long 
before  the  advent  of  computers. 

The  computer  with  its  need  for  a  high  degree  of  specific  knowledge 
and  expertise  in  installation,  maintenance  and  programing  seems  to 
have  heightened  the  desire  of  the  full  service  concept  of  user  support 
by  suppliers. 

As  the  sophistication,  particularly  the  sophistication  of  computer 
programing,  has  increased,  this  desire  has  become  stronger  until  today 
literally  everyone  in  the  computer  business  is  providing  a  combination 
of  equipment  and  services  to  its  users. 

This  close  cooperation  develops  a  following,  or  a  brand  associa- 
tion, in  the  specific  user  for  what  he  believes  is  the  most  compatible  and 
useful  combination  of  products  anc^  services  suitable  to  his  own  use. 

That  brand  association  also  serves  as  a  pow  rful  stimulus  to  the  pro- 
vision of  customer  satisfaction  by  the  various  suppliers. 

In  recent  years  the  market  for  the  larger  computers  in  this  class  has 
been  primarily  a  replacement  and  upgrade  market  rather  than  the 
forming  of  new  associations  with  first -time  users  of  computers.  Per- 
haps as  much  as  90  percent  of  the  dollar  value  of  the  ])roduct  delivered 
in  recent  years  in  the  United  States  has  either  replaced  or  augmented 
computers  already  in  use.  Satisfied  present  customers,  therefore,  rep- 
resent the  largest  market  for  additional  revenue. 

In  addition  to  product  characteristics  and  services  provided,  a  great 
deal  of  the  attitude  of  users  is  based  on  a  kind  of  charisma  about  the 
supplier.  His  intent  to  remain  in  the  business  long  term ;  the  direction 
of  his  product  and  serWce  orientation,  and  the  apparent  technical 
capability  of  his  organization  as  determined  by  day-to-day  contacts 
with  his  various  sales,  maintenance,  and  technical  support  personnel. 

From  the  point  of  view  of  the  supplier  this  charisma  is  extremely  im- 
portant. It  represents  the  franchise  on  his  present  market  share,  and 
it  is  an  important  contributor  to  his  expectation  of  any  increase  in 
market  share. 

I  would  like  to  then  dwell  for  a  moment  on  the  ingredients  of  suc- 
cess in  this  business  for  the  supplier.  Now  I  am  looking  at  it  from  the 
user's  point  of  view.  AAHiat  does  a  supplier  have  to  have  in  order  to  con- 
vince me,  as  a  user,  that  I  ought  to  do  business  with  him? 

The  closeness  of  relationship  that  I  have  mentioned  here  between 
supplier  and  user  and  the  tendency  for  many  computer  systems  to  be 
leased  rather  than  purchased  places  stringent  demands  on  the  orga- 
nization which  aims  to  succeed  and  continue  to  succeed  in  the  com- 
puter systems  business. 
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First,  he  must  have  the  necessary  ingredients — desirable  product 
characteristics,  high  product  quality,  and  competitive  prices ;  they  are 
all  a  necessity. 

Next,  the  charisma  that  I  noted  earlier  must  be  satisfied.  In  order 
to  do  these  things  the  succesful  supplier  of  computer  systems  must 
engage  in  a  very  high  level  of  research  and  development  activity. 

This  activity  must  be  applied  not  only  to  the  equipment,  but  to  soft- 
ware, the  complex  computer  programs  that  are  provided  by  the  sup- 
plier to  enable  the  user  to  get  the  most  out  of  his  system. 

"While  research  and  development  work  on  the  computer  equipment 
was  tlie  most  important  part  of  this  activity  for  some  time,  more  re- 
cently research  and  development  on  software  has  become  most  impor- 
tant to  the  user,  since  the  potential  performance  of  the  computer 
system  has  been  improved  to  the  point  that  the  ability  of  the  user 
to  make  use  of  it  is  limited  by  software  rather  than  by  hardware 
characteristics. 

Today,  to  hold  a  franchise  in  the  computer  systems  market,  a  sup- 
plier must  spend  enormous  sums  of  money  and  engage  very  sophisti- 
cated professional  talent  to  develop  and  train  users  in  the  use  of  his 
software  offerings. 

Selections  of  computer  suppliers  by  users  are  now  often  made  on  the 
basis  of  software  characteristics  i-ather  than  on  equipment  character- 
istics. 

Once  a  supplier  has  fulfilled  these  requirements  he  needs  large 
amounts  of  money  to  finance  the  equipment  that  is  leased  from  him  by 
his  users  and  he  needs  specialized  financial  skills  to  understand  the 
financial  implications  of  a  mixed  sale-lease  business.  I  think  the  pre- 
vious speaker  made  that  quite  clear  to  you. 

And  last,  he  needs  a  large  installed  base  of  systems  in  the  hands  of 
customers  to  support  the  extensive  maintenance  and  technical  support 
services  demanded  by  the  total  service  concept. 

Attempts  have  been  made  to  break  up  this  package  of  services  tra- 
ditionally provided  by  the  computer  system  supplier,  and  some  of 
these  attempts  have  been  successful. 

Today,  after  all,  when  peripheral  devices  are  obtained  from  in- 
dependent suppliers,  you  must  make  some  kind  of  a  maintenance  ar- 
rangement with  that  supplier  or  with  an  independent  computer 
maintenance  company. 

A  growing  amount  of  software,  developed  by  firms  which  do  not 
supply  computer  systems,  is  being  acquired  by  users,  and  independent 
consultants  and  programing  firms  are  employed  to  augment  or  re- 
place the  services  that  are  offered  by  the  computer  systems  supplier. 

These  are  a  couple  of  examples  of  penetration  of  this  package,  con- 
cepts that  are  already  in  place.  While  these  businesses  have  been  mod- 
erately successful  on  a  very  small  scale  they  do  represent  a  potential 
source  of  competition  for  at  least  some  portions  of  the  total  service 
traditionally  provided  by  the  computer  system  suppliers. 

The  largest  grouj)  of  users  that  we  contact,  however,  still  appears  to 
wish  to  retain  a  single  point  of  responsibility  for  computer  equipment, 
software,  and  maintenance,  to  avoid  the  necessity  to  determine  for 
themselves  whether  equipment  failure,  faulty  maintenance,  or  faulty 
software  has  caused  his  svstem  to  fail. 
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Further  separation  of  these  services  from  the  supply  of  the  prod- 
uct— absent  legislation — is  a  feasible  course  in  many  cases,  but  a  con- 
siderable economic  or  service  advantage  must  be  provided  to  convince 
the  large  body  of  users  that  the  resulting  dilution  of  responsibility 
for  the  total  service  is  worthwhile. 

Now,  I  would  like  to  turn  to  aspects  of  competition  as  they  exist 
presently.  By  any  measure  it  is  clear  that  IBM  holds  the  major  share  of 
this  market.  That,  obviously,  raises  the  question,  are  the  firms  now  in 
the  market — and  I  am  speaking  of  computer  system  suppliers — a 
strong  enough  force  to  operate  as  effective  competition  for  IBM  ? 

At  the  moment  it  would  appear  that  the  computer  system  suppliers 
are  not  very  effective.  After  all,  a  market  in  which  the  second  place 
supplier  has  about  15  percent  of  the  volume  of  the  largest,  hardly 
qualifies  even  as  an  oligopoly,  and  the  two  firms  who  hold  the  second 
position  were  helped  to  that  market  share  by  recent  acquisitions  of 
other  firms  who  were  leaving  the  business. 

More  effective  competition  of  a  different  sort  seems  to  have  been 
provided  by  the  plug-compatible  peripheral  equipment  suppliers.  I 
think  you  understand  by  now  what  plug-compatible  peripheral  equip- 
ment is  and  why  it  is  there. 

What  may  not  have  been  said  is  that  as  computers  have  developed, 
increasingly  the  investment  in  computers  has  swung  in  favor  of  periph- 
eral equipment.  I  don't  know  of  any  large  system  user  today  that  I 
can  think  of  who  doesn't  spend  more  money  on  jDeripheral  equipment 
than  he  does  on  his  main  frame. 

Now,  I  am  sure  that  somebody  can  cite  an  exception  or  two,  but  I 
have  even  challenged  a  few  of  our  user  clients  themselves  to  analyze 
their  own  bills,  and  had  them  come  back  and  say,  "Hey,  you  knoAv,  you 
are  right.  I  didn't  think  about  it,  but  that's  the  way  it  is.'' 

But  a  number  of  companies  have  marketed  this  equipment,  which  is 
directly  interchangeable  with  IBM  products  and  could  replace  the 
IBM  equivalent  by  simply  unplugging  the  IBM  product  and  plugging 
in  the  competing  product.  And,  of  course,  that  is  where  the  name 
"plugcompatible"  came  from. 

There  is  an  important  observation  to  make  at  this  point,  however. 
Practically  without  exception  these  devices  are  substitutable  in  IBM 
systems  Avithout  changing  the  software.  That  is  one  of  the  reasons  that 
they  have  had  the  kind  of  user  success  that  they  have  had. 

You  simply  plug  in  memory,  you  plug  in  tape,  you  plug  in  disk. 
These  equipments  are  designed  in  such  a  way  that  "they  are  not  only 
able  to  be  plugged  into  IBM  sockets,  but  they  also  operate  under  the 
umbrella  of  IBM  software,  and  nobody  has  to  make  any  changes. 
Clients  of  ours  have,  in  fact,  removed  IBM  tapes,  put  in  independent 
peripheral  supplier's  equipment,  not  liked  them,  taken  them  out,  and 
put  back  in  IBM.  There  are  all  sorts  of  combinations  of  that  sort  going 
on,  because  it  operates  entirely  under  the  umbrella  of  the  software  that 
is  supplied  by  IBM.  That  is  the  sacrosanct  part,  nobody  touches  that. 
Anything  you  can  do  without  modifying  the  software  is  fine.  If  it  is 
economic,  I  Avill  try  it.  But  when  you  get  to  modifying  with  the  soft- 
ware it  becomes  a  very  different  problem. 

While  these  companies  are  relatively  small  by  standards  of  the  prin- 
cipal computer  systems  competition,  they  concentrated  on  the  market 
for  only  one  or  a  very  few  specific  peripheral  device  products,  and  they 


5031 

have  been  a  more  effective  competitive  force  to  IBM  in  these  smaller 
market  segments  than  have  an}-  one  of  the  principal  computer  system 
siippliei-s  in  the  overall  systems  market. 

But  the  efforts  of  these  competitors  have  resulted  in  IBM's  reducing 
prices,  improving  equipment  performance  for  the  same  price,  and 
develoi^ing  more  advantageous  leasing  terms  for  equipment. 

Clearly,  then,  competition,  when  it  becomes  noticeable,  influences 
the  larger  supplier  to  offer  more  advantageous  terms  to  users.  So  I 
believe  that  more  effective  competition  by  the  competing  computer 
systems  suppliers,  so  that  at  least  two  of  tliem  have  20  or  30  percent 
of  the  market  apiece,  would  result  in  better  value  for  the  user,  and  it 
should  be  encouraged  for  the  long-term  benefit  of  the  industry. 

But  the  largest  supplier  in  this  business,  in  my  observation,  holds 
his  market  share  through  the  free  choice  of  the  computer  users.  These 
users  must  be  persuaded  that  a  new  supplier  will  give  them  a  better 
deal. 

The  sole  restraint  on  expansion  in  the  industry  api^ears  to  be  the 
cost  and  risk  of  obtaining  a  more  significant  market  sliare. 

For  any  of  the  present  competitors  to  obtain  a  more  meaningful 
market  share  will  require  a  minimum  investment  of  literally  several 
billions  of  dollars,  much  of  it  at  high  risk,  and  a  return  to  unprofitable 
operation  for  several  years. 

In  addition,  it  will  require  outstanding  equipment  and  software 
and  incredible  evidence  that  he  is  committed  to  build  and  maintain 
that  market  share  by  matching,  or  hopefully  exceeding,  the  service 
and  technical  support  that  is  provided  by  IBM. 

Such  a  feat  is  not  impossible,  but  at  least  two  of  the  largest  indus- 
trial firms  in  the  country— I  am  referring  to  GE  and  RCA — have 
found  it  too  much  to  contemplate  within  the  last  couple  of  years,  and 
any  others  who  try  it  have  certainly  got  to  find  forebearing  inves- 
tors who  are  willing  to  take  the  long  view.  Despite  this  difficulty,  I 
think  what  we  have  heard  about  the  expansion  of  the  industry  would 
indicate  that  the  potential  reward  is  enormous,  and  I  can  only  hope 
that  to  improve  the  value  to  the  user,  several  organizations  will  see 
the  reward  and  will  somehow  find  a  way  to  make  the  necessary  effort. 

There  are  a  few  observations  that  I  have  on  the  subject  of  trends 
in  computer  use.  They  are  a  little  different  from  the  ones  that  were 
made  earlier. 

First,  we  have  heard  about  networking  computers  and  things  of 
that  sort,  but  I  think  we  ought  to  recognize  that  two  conflicting  trends 
are  really  apparent  in  the  market  for  systems  of  this  size. 

The  first  and  the  oldest  one  is  a  trend  toward  centralizing  the  data 
processing  resources  of  an  organization  into  a  large  center  designed 
to  perform  data  processing  work  on  an  efficient  computer  system  which 
is  designed  to  do  many  joh«  simultaneously. 

That  is  about  where  we  are.  That  is"  where  these  larger  systems 
come  from  today.  In  connection  Avith  this  trend,  input  data  prepara- 
tion— keypunching,  if  you  will — is  being  removed  as  a  function  of 
the  data  processing  center  and  is  more  and  more  being  performed  by 
the  data  processing  center's  users — and  here  I  mean  the  accounting 
department,  the  manufacturing  department,  or  the  branches  of  an 
agency  in  government — and  coupled  to  the  central  computer  site  by 
communications  lines. 
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This  centralization  was  undertaken  in  the  belief  that  large  com- 
puter centers  exhibited  a  considerable  increasing  efficiency  with  size. 

While  there  has  always  been  an  increasing  efficiency  with  the  size 
of  computers,  the  margin  over  small  computers  has  shrunk  in  recent 
years  as  inexpensive  computers,  and  particularly  the  inexpensive 
peripheral  devices  associated  with  them,  have  become  available. 

This  trend  toward  centralization  of  computer  resources  has  run 
counter  to  a  basic  management  philosophy  of  many  organizations 
toward  decentralization  of  authority  and  responsibility  to  obtain 
more  effectiveness  in  their  organization. 

The  centralization  of  computer  resource  in  opposition  to  their  basic 
organizational  philosophy  was  justified  as  a  necessary  step  to  improve 
efficiency. 

With  the  prospect  of  improved  efficiency  in  smaller  computers,  how- 
ever, many  top  managements  are  responding  to  the  requests  of  sub- 
sidiary managers  to  operate  their  own  computer  systems  in  direct 
opposition  to  the  computer  centralization  trend  still  evident. 

Nobody  expects  the  larger  computer  centers  to  disappear,  but  in 
many  organizations  we  expect  to  see  a  leveling  off  in  the  growth  rate  of 
the  larger  centers  and  the  displacement  of  some  of  their  functions 
by  smaller,  less  complicated  computers  coupled  together  in  a  network 
with  each  other  and  with  the  large  central  computers. 

The  distribution  of  input  data  preparation  to  the  users  and  the  use 
of  networks  of  smaller  com))uters  both  will  increase  the  use  of  electrical 
communications  to  transmit  computer  data. 

Data  communications,  probably  the  fastest  growing  segment  of  the 
computer  field,  has  already  raised  serious  public  policy  issues  not  yet 
completely  resolved  by  the  Federal  Communications  Commission  and 
the  State  communications  regulatory  bodies. 

The  problem  is  that  the  extensive  telephone  communications  network 
in  place  in  the  United  States  and  most  of  the  rest  of  the  world  can  bo 
used  to  transmit  computer  data,  but  it  was  designed  for  an  entirely 
different  purpose,  and  it  is  quite  inefficient  and  expensive  for  data 
communications  use. 

Despite  its  high  cost,  however,  computer  users  have  already  found 
it  effective  for  many  years  to  couple  computers  to  communication  lines 
to  perform  their  work. 

If  data  communications  were  less  expensive  it  would  be  used  much 
more  extensively.  This  had  led  the  Federal  Communications  Commis- 
sion to  conclude  that  competition  rather  than  controlled  monopoly 
should  be  encouraged  to  drive  down  the  cost  and  improve  performance 
of  data  communications. 

The  results  so  far  have  been  encouraging.  Data  communications 
costs  seem  headed  for  a  50-percent  reduction  quickly,  and  more  later. 

Even  at  present  communication  costs,  as  many  as  75  percent  of  the 
larger  computer  systems  now  being  delivered  are  equipped  to  use 
some  kind  of  data  communication  facility. 

The  expected  availability  of  inexpensive  means  of  data  communi- 
cation has  led  to  this  conception  of  computer  networking  that  you 
have  heard  so  much  about  here  today. 

Networks  which  o])eratc  this  way  arc  already  in  use  in  law  enforce- 
ment and  credit  validation,  to  name  a  couple.  The  national  banking 
svstem  is  headed  toward  it  in  order  to  handle  monev  transactions. 
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So  far,  the  revenue  to  communications  carriers  from  this  source, 
that  is  from  computer  users  to  communications  carriers,  is  only  about 
3 — or,  I  think,  IDC  says  4 — percent  of  the  cost  of  operating  comput- 
ers. It  is  probably  a  roughly  equal  proportion  of  the  income  of  the 
communication  carriers.  So  far,  it  is  not  large. 

The  impact  of  data  communication  used  in  conjunction  with  com- 
puters is  growing  at  a  very  rapid  rate,  however.  It  is  my  estimate  that 
it  will  at  least  triple  in  the  next  5  years,  which  would  require  that  it 
grow  about  twice  as  fast  as  the  total  market  for  computers. 

The  volumes  of  data  transmission  that  this  growth  will  generate 
will  be  adequate  to  support  specialized  data  communication  services 
to  most  locations  in  the  country. 

We  can  expect  to  see  the  development  of  these  communication 
services  proceed  at  a  rapid  pace  to  match  the  needs  of  computer 
users. 

I  beg  the  question  of  who  will  develop  them,  but  that  is  a  question 
for  the  FCC.  One  of  the  interesting  features  of  this  new  form  of  dis- 
tributed computing  is  the  real  possibility,  however — already  demon- 
strated— that  large  numbers  of  computers  built  by  various  suppliers 
may  be  connected  together  through  data  communications  networks. 

This  development  should  sen'e  to  permit  a  wider  choice  by  users 
from  among  the  several  suppliei-s  with  less  difficulty  than  they  now 
encounter  in  changing  suppliers  for  large  computers,  and  thus  provide 
a  spur  to  competition  in  this  new  and  growing  segment  of  the  business. 

As  a  closing  remark,  it  is  obvious  from  earlier  speakers  that  com- 
puter technology  continues  to  improve  the  price  performance  of  com- 
puting equipment,  and  we  expect  that  trend  to  continue.  I  would  like 
to  underscore,  however,  again,  that  the  most  costly  part  of  computer 
use  is  the  people.  There  are  people  that  prepare  programs,  people  that 
operate  equipment,  and  people  who  prepare  input  data. 

You  have  seen  some  evidence  of  the  work  that  has  gone  on  in  the 
data  input  field.  The  game  there  is  to  eliminate  input  data  preparation 
as  a  human  function  and  take  input  data  from  the  transaction. 

There  are  other  developments  afoot  that  will  reduce  the  work  of 
the  operator  of  computers. 

But  in  the  expensive  activity  of  preparing  computer  programs,  the 
key  to  improved  effectiveness  and  efficiency  is  the  development  of  im- 
proved software  aids  for  computer  programers. 

Really,  the  objective  in  programing  aids  is  to  eliminate  the  pro- 
gramer  entirely.  There  is  no  fundamental  reason,  even  now,  why  the 
person  who  is  able  to  describe  the  problem  to  be  solved  and  to  postu- 
late the  procedure  to  be  used  in  solving  it — and  I  refer  here  to  the 
systems  analyst  or  the  user  of  the  computer  service — should  have  to 
learn  a  foreign  language  which  is  undei*stood  by  the  computer. 

The  user  should  be  able  to  describe  the  problem  and  the  procedure 
in  language  familiar  to  him  and  let  the  computer  make  the  transla- 
tion. In  relatively  crude  form,  I  think  you  have  heard  already  today, 
such  aids  presently  exist.  But  ultimately,  we  are  looking  toward  the 
programer — I  shouldn't  call  liim  the  programer.  but  the  man  with  the 
problem — being  able  to  connnunicate  the  problem  to  the  computer  lit- 
erally by  speaking  to  it  rather  than  by  putting  instructions  in  writing. 

Work  to  reach  this  objective  is  proceeding  in  a  number  of  locations. 
I  wouldn't  want  to  say  that  a  clearcut  answer  is  at  hand.  Also,  looking 
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back  at  the  rate  at  which  developments  of  this  sort  have  caught  hold,  I 
guess  we  are  talking  about  the  mid-1980's. 

But  the  fact  that  it  is  even  feasible. to  consider  such  a  solution,  I 
think,  serves  to  underscore  the  fact  that  computer  technology  and  ap- 
plications are  only  now  beginning  to  be  developed,  and  there  is  still 
a  very  long  way  to  go  before  we  find  out  where  the  end  is. 

Senator  Hart,  The  mid-1980"s  sounds  pretty  close  for  almost  an 
unbelievable  feat. 

]\Ir.  Wallace.  In  1958  I  was  employed  at  RCA,  which  was  then 
in  the  computer  business,  and  I  was  trying  to  convince  our  manage- 
ment that  if  we  didn't  have  good,  solid  data  commmiications  products 
in  2  years  we  were  really  going  to  be  out  of  the  market.  It  is  now  1974, 
and  you  see  they  are  now  coming.  So,  these  things  do  take  time. 

Senator  Hart.  The  staff  has  developed  a  number  of  questions. 

Mr.  Nash.  Toward  the  end  of  your  statement,  Mr.  Wallace  you 
talk  about  trends  in  computer  use.  You  say  that  you  expect  to  see  a 
leveling  off  in  the  growth  rate  of  large  centers  and  displacement  of 
their  functions  by  smaller,  less  complicated  computers  coupled  to- 
gether in  a  network  with  larger  central  computers. 

You  referred  to  that  again  a  moment  ago.  Given  that  prognostica- 
tion of  the  future,  we  would  be  interested  in  your  reaction — if  you 
have  one — ^to  the  significance  of  IBM's  acquisition  of  a  significant 
share  of  CML,  the  domestic  satellite  subsidiary  of  Comsat. 

Mr.  Wallace.  Well,  I  liaven't  really  thought  much  about  it.  It  is  a 
fairly  new  development.  It  certainly  does  show  promise  to  raise  other 
questions  concerning  integration  of  communications  and  computers, 
which  is  a  subject  which  the  FCC  spent  some  years  trying  to  untangle 
and  has  only  recently  been  able  to  even  make  utterances  on. 

IBM's  anounced  jjolicy  was  that  it  was  going  to  hold  this  property 
long  enough  to  get  it  going  and  then  withdraw,  as  I  recall  it. 

The  simultaneous  ownei-ship  of  a  communications  common  carrier 
and  a  computer  company  of  the  magnitude  of  IBM  would  raise  seri- 
ous questions  that  Avould  be  clearly  inconsistent  with  the  policy  pres- 
ently in  force  by  the  FCC  to  try  to  separate  these  controlled  and  uncon- 
trolled segments  of  quasi-communications  activities. 

I  think  you  are  probably  familiar  with  their  distinction.  That  is  a 
long  Avay  from  being  finally  adjudicated  yet.  This  seems  to  fly  directly 
into  the  face  of  that,  if  they  are,  in  fact,  integrated  into  networks. 

Mr.  Nash.  From  an  industry  structure,  if  technology  is  moving 
toward  commimication  orientation  with  respect  to  data  transmission 
and  networks  of  computers,  do  you  view  control  of  a  communications 
netAvork  as  a  requii'ement  to  peri)ctuate,  say,  present  market  shares 
by  computer  companies  ? 

Mr.  Wallace.  No,  I  don^t  thiuk  so.  Wliile  we  are  talking  about 
these  things  like  they  are  in  the  future,  there  are  in  fact  a  number  of 
these  networks  already  in  operation.  Practically  every  major  time- 
sharing company  has  a  network  of  this  kind  of  its  oavu.  General  Elec- 
tric has  one  that  is  worldwide,  for  example. 

I  came  from  the  communications  industry,  and  I  am  in  favor  of  a 
clean  interface,  as  they  say,  between  communications  facilities  and  the 
communicants.  I  think  that  it  has  been  achieved.  It  is  necessary,  really, 
ill  order  to  intercommunicate,  for  example,  between  different  com- 
puters, that  you  get  some  kind  of  a  commonality  between  them  in  the 
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communications  mediimi.  But  I  don't  think  it  is  necessary,  nor  do  I 
think  it  is  desirable,  for  computrr  companies  to  acquire  control  over 
the  communications  facilities  that  are  used  to  interconnect  these 
networks. 

Mr.  Nash.  The  other  point  I  would  like  to  touch  on  relates  to  your 
comments  respectinc;  problems  confronting  the  computer  companies 
trving  to  increase  their  market  share.  I  think  you  put  two  values  to 
that,  the  capital  requirements  due  to  the  leasing  nature  of  the  business, 
and  second,  the  total  service  concept,  putting  in  charisma  or  brand 
loyalty. 

Thinking  out  loud,  assuming  there  would  be  adopted  a  national  pol- 
icy of  promoting  more  competition  in  the  computer  industr^^,  I  would 
be  interested  in  your  reaction  to  the  feasibility  of  some  restructuring 
along  the  following  lines. 

One  possibility  I  heard  about  relates  to  separating  out  of  tlie  total 
service  concept, "so  we  have  main-frame  manufacturers  barred  from 
sendcing  or  maintaining  the  eauipment.  It  has  been  argued- this  would 
sort  of  break  the  lock  of  dependence  on  the  manufacturei-s  and  better 
equipment  would  then  be  purchased  by  the  user. 

Would  such  an  approach,  in  your  opinion,  be  feasible? 

]Mr.  Wallace.  Back  to  your  earliest  observation,  I  did  describe  two 
barriers;  and  you  added  something  to  one:  a  caveat  that  said,  "due 
to  the  leasing  nature  of  the  business."  That  is  only  part  of  it. 

The  caj^ital  barrier  comes  in  many  other  forms — research  and  de- 
velopment, marketing,  geographic  distribution  of  both  the  technical 
support  services  and  the  maintenance  services. 

To  go  to  your  question,  I  think  your  question  is,  is  it  feasible  to 
separate  purely  equipment  maintenance  activity  ?  I  think  the  answer 
to  that  has  to  be :  Of  course,  because  it  is  already  in  existence,  and 
it  is  being  done  today. 

It  is  feasible.  I  don't  know  that  it  would  be  particularly  rewarding. 
I  think  that  IDC  pointed  out  that  something  like  8  percent  of  the 
computer  expenditures  are  for  maintenance  activities. 

It  is  not  maintenance  that  is  the  strickiest  part,  of  the  total  service 
concept.  That  is  one  piece  of  it,  but  all  of  the  things  that  have  to  do 
with  software  maintenance — which  is  a  very  different  thing  than 
equipment  maintenance — and  technical  support  are  probably  a  more 
siirnificant  factor  to  the  user  than  just  having  someone  come  and  re- 
place a  faulty  board,  for  example. 

Mr.  ISTash.  I  recognize  that  you  are  talking  about  an  8  percent  ele- 
ment, but  to  the  extent  it  is  that  after-sale  contact  which  contributes 
to  the  user  sticking  to  a  particular  company,  would  it  not  have  more 
of  an  impact  than  you  suggest  ? 

INIr.  Wallace.  It  would  have  some  impact,  but  the  people  whose  con- 
tinuing contact,  I  think,  means  as  much  as  people  who  don't  really 
fix  the  equipment,  but  are  people  who  are  the  carriers  of  technical 
support  and  the  sales  representatives  who  keep  reminding  people 
about  product  improvements,  changes,  and  things  of  that  sort. 

The  maintenance  people  are  there,  and  they  fix  the  equipment.  They 
deal  with  the  people  in  the  machine  room,  but  they  don't  get  as  much 
of  the  management's  attention  as  do  these  other  people  who  are  a 
part,  of  the  total  service  concept  package. 

Mr.  Nash.  I  can  think  of  one  approach  to  lessen  the  capital  barrier ; 
namely,  to  bar  manufacturing  companies  from  leasing  and  require  a 
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GMAC-type  entity  to  lease  all  computer  equipment,  or  just  let  in- 
dependent leasing  companies  spring  up.  You  indicated  leasing  is  not 
the  sole  cause  of  the  capital  barrier. 

Can  you  contribute  any  other  ideas  for  thinking  about  what  poli- 
cies might  be  mvoked  to  lessen  the  capital  barrier? 

Mr.  Wallace.  Leasing  costs  are  certainly  not  trivial.  I  didn't  mean 
to  toss  them  off  as  being  trivial.  They  are  simply  not  all  of  it. 

The  critical  question  in  leasing  is,  Who  takes  the  risk?  A^Hiile  IDC 
pointed  out  that  a  number  of  people  made  out  very  well  in  the  leas- 
ing business,  it  is  also  true  that  there  are  an  awful  lot  of  them  who 
didn't  make  out  well  at  all. 

The  manufacturer,  prior  to  or  in  the  absence  of  a  third-party  leas- 
ing organization,  is  the  one  who  carries  that  risk.  Laying  it  off  is  not 
a  simple  financial  matter. 

There  is  a  risk  involved,  and  someone  has  to  pay — the  manufacturer, 
specifically,  who  is  laying  off  that  risk — a  premium  for  it.  You  describe 
a  GMAC-type  of  realtionship.  That  GMAC  relationship,  or  whatever 
equivalent  you  get,  must  be  structured  in  such  a  way  that  it  can 
handle  the  risk,  otherwise,  it  is  not  performing  the  same  function 
that  the  manufacturer  performs.  It  is  performing  purely  a  channel ing- 
of- funds  kind  of  function,  and  there  are  plenty  of  those  around  today. 

You  certainly  can  find  people  who  will  arrange  full  pay-out  leases 
based  on  the  customers  prime  credit,  if  all  you  are  trying  to  do  is  to 
shove  the  risk  on  the  customer  without  his  laying  out  capital. 

It  is  the  risk-beai-ing  function  that  the  manufacturer  now  holds 
that  is  the  thing  that  has  to  be  assumed  by  somebody.  That  is  the 
thing  that  the  manufacturer's  money  is  up  for. 

To  answer  the  rest  of  your  quesiton.  I  can  think  of  a  way  in  which 
the  industry  might  be  more  completely  separated,  but  I  don't  expect 
to  live  to  see  it ;  that  is,  by  having  some  of  the  entities  who  create  soft- 
ware be  the  entities  who  create  the  systems  software  tliat  is  now  the 
province  of  the  manufacturer. 

I  have  been  involved  in  investigations  where  people  have  seriously 
considered  doing  just  that,  and  I  am  sure  that  somebody  is  sitting 
around  seriously  considering  how  to  do  it  somewhere  today. 

It  has  a  lot  of  difficulties ;  quite  a  few.  When  one  designs  a  computer 
today,  one  generally  starts  with  a  description  of  the  software  and 
proceeds  to  design  the  computer  from  that  point.  So  it  is  very  inti- 
mately tied  up  with  the  conceptual  process  of  a  new  product,  and  that 
is  the  thing  that  I  think  stands  in  the  way  of  it. 

But  I  want  to  convey  as  strongly  as  I  can  the  impression  that  soft- 
ware is  the  toughest  lock  today,  in  my  opinion,  and  I  think  that  is 
echoed  by  several  of  our  other  speakers  here  today,  in  one  form  or 
another. 

A  user  client  of  ours  the  other  day  said  to  me,  "You  can  feel  yourself 
being  drawn  in  closer  and  closer,  each  time  you  adopt  a  new  chunk 
of  major  software."  You  just  feel  it.  There  is  absolutely  nothing 
you  can  do  about  it.  You  don't  necessarily  deplore  it.  ])ut  you  cer- 
tainly can  feel  it,  because  of  the  investment  that  the  user  makes  in 
training,  data  conversion,  program  conversion,  and  just  general  over- 
all ache  of  getting  onto  some  new  piece  of  vendor-supplied  software. 
It  makes  it  almost  unthinkable  at  major  installations  to  change  sys- 
tem suppliers  just  because  of  the  trouble  you  would  go  through  with 
the  software. 
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Mr.  Xasii.  Thank  you  very  much. 

Senator  Hart.  Mr.  Chumbris  ? 

Mr.  Chumbris.  Thank  you  very  much,  Mr.  Chairman.  I  have  no 
questions  of  the  witness.  He  ]j resented  a  document  here.  He  has  handled 
his  questions  well  with  Mr.  Nash.  I  think  it  will  be  good  for  the 
record,  for  those  who  wish  to  examine  closely  not  only  your  testimony, 
but  the  testimony  of  previous  witnesses. 

I  am  sure  during  the  course  of  these  hearings  we  will  get  reaction 
to  all  the  testimony  today. 

Senator  Hart.  L  too/think  that  the  background  you  have  given  us 
will  be  helpful.  It  has  been  a  strong  background.  Again,  I  thank  you 
and  apologize  for  holding  you  so  long. 

Mr.  Wallace.  Quite  all  right. 

Senator  Hart.  We  will  adjourn  to  resume  tomorrow  morning  at 
10  in  this  room. 

[Whereupon,  at  6  p.m.,  the  hearings  were  adjourned,  to  reconvene 
at  10  a.m.,  Wednesday,  July  24,  1974,  in  room  2228,  Dirksen  Senate 
Office  Building.] 

[The  following  was  received  for  the  record  :] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF  ROBERT  E.  WALLACE 

Exhibit  1. — Prepared  Statement  of  Mr.  Wallace 

Prepared  Statement  of  Robert  E.  Wallace,  Division  Vice  President,  Com- 
mercial/Industrial Division,  Auerbach  Associates,  Inc.,  Philadelpia,  Pa. 

The  Structure  of  the  Computer  Systems  Industry 

auerbach  corporation 

Auerbach  Corporation  was  foimded  in  1957  by  Isaac  L.  Auerbach,  President, 
and  a  few  associates.  In  1957,  these  men  were  already  veterans  of  the  computer 
business;  most  of  them  are  still  employed  l)y  the  Firm.  Since  its  inception. 
Auerbach  has  been  deeply  involved  in  providing  consulting  counsel  to  both  the 
manufacturers  and  the  users  of  computers.  Thus,  the  Firm  has  had  excellent 
opportunities  to  view  the  industry  both  from  the  supplier  and  user  points  of  view. 

Auerbach  now  supports  the  computer  business  as  a  publisher  of  technical 
reference  services  and  as  a  consulting  firm.  Both  activities  keep  the  Firm  in 
constant  toucli  with  the  products,  policies,  and  practices  of  the  principal  suppliers 
and  many  of  the  users  of  computer  equipment,  on  a  day-to-day  basis.  The  material 
you  will  hear  today  is  drawn  from  our  experience  in  these  relationships. 

IMPACT  OF  THE  COMPUTER 

Less  than  twenty-five  years  ago,  the  Electronic  Digital  Computer  was  a 
laboratory  curiosity.  Today  it  plays  a  part  in  the  life  of  nearly  every  United 
States  citizen.  There  are  now  more  than  200.000  computers  at  work  in  the 
United  States  performing  jobs  as  complex  as  guiding  space  vehicles ;  as  basic 
as  computing  sui^ermarket  bills.  This  year  more  than  $25  billion  will  be  spent 
on  their  acquisition  and  use. 

Computer  activities  in  the  United  States  employ  about  1.5  million  people; 
but  there  is  scarcely  a  life  which  is  not  affected  in  some  way  as  computers: 

Process  bank  transactions. 

Handle  insurance  premiums  and  claims. 

Keep  track  of  tax  payments, 

Control  welfare  and  social  .security  benefits, 

Record  .stock  and  bond  sales. 

Make  reservations  for  transportation  and  lodging,  and 

Administer  credit  files, 

to  name  only  a  few  of  the  uses  of  these  new  tools  in  everyday  life. 
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In  industry  and  commerce,  computers  have  become  a  near-necessity  as  they 
have  established  a  level  of  control  over  business  inventories,  costs,  and  analysis 
of  sales  that  has  greatly  raised  the  level  of  sophistication  required  of  business- 
men to  compete  in  virtually  every  market  for  capital  and  consumer  goods. 

The  impact  of  the  computer  on  society  and  on  our  way  of  life  has  so  far  been 
less  evident  than  that  on  the  economy  but  it  has  begun  to  make  its  mark : 

There  are  far  less  routine  clerical  jobs  in  the  economy  than  there  would  have 
been  without  the  computer.  For  example,  just  prior  to  wide-spread  adoption  of 
the  computer  in  insurance  companies,  the  largest  companies  were  developing 
attractive,  low-cost  apartment  building  "cities"  in  which  young  ladies  could  live 
in  order  to  staff  their  steadily  growing  clei-ical  operations.  Today,  a  great  deal 
of  this  work  has  been  taken  over  by  computers.  There  would  not  be  enough  women 
in  the  country  to  handle  the  present  burden  of  their  tasks  in  any  other  way. 

The  computer  has  standardized  and  made  less  personal  many  of  the  customer- 
supplier  and  citizen-government  relationships  which  previously  existed.  Twenty 
years  ago  if  vou  found  a  mistake  in  your  bank  statement,  you  could  talk  directly 
to  the  bookkeeping  clerk  about  it.  Today,  there  is  no  bookkeeping  clerk  and  other, 
less  personal  means  are  utilized  to  investigate  such  matters. 

Today,  so  much  information  about  the  daily  lives  of  citizens  is  recorded  in 
computer  systems  by  government,  industry,  and  commerce,  that  serious  issues 
have  been  raised  about  the  "right  to  privacy,"  or  protection  from  unwarranted 
instrusion  on  the  personal  affairs  of  citizens. 

These  are  only  a  few  of  the  ways  in  which  our  econoihy  and  our  society  have 
so  far  been  affected  by  computers.  Until  recently,  the  involvement  of  ordinary 
citizens  with  the  computer  has  usually  been  only  second-hand.  But  the  arrival 
of  hand-held  calculators  for  as  little  as  .$29.00  indicates  the  impact  on  everyday 
life  to  be  expected  in  the  future  from  the  very  inexpensive  computers  now  becom- 
ing available.  Simple  computers  are  already  at  work  in  our  automobiles  and  it 
will  be  only  a  short  time  until  they  are  in  use  in  our  homes.  The  potential  uses 
of  these  devices  in  the  home,  in  education,  personal  transportation,  health  care, 
and  product  distribution  are  discussed  in  the  attached  paper  "The  Information 
Revolution— Will  It  Improve  The  Quality  Of  Life"  presented  by  Isaac  L.  Auer- 
bach,  President  of  AUERBACH  Corporations,  to  the  6th  Australian  Computer 
Society  Conference  in  Sydney,  Australia  this  past  May.  In  this  paper,  Mr.  Auer- 
baoh  compares  the  development  of  low-cost  computers  to  that  of  the  low-cost 
fractional  horse-power  motor  and  predicts  that  the  computer  will  have  as  pro- 
found an  effect  on  our  society  as  the  ubiquitous  fractional  horse-power  motor  has 
had. 

Computers  are  already  an  important  factor  in  our  economy.  But  it  is  estimated 
that  only  about  one  percent  of  the  business  establishments  in  the  United  States 
currently  use  computer  services,  many  of  them  only  in  simple  ways,  and  com- 
puters liave  not  yet  begun  to  be  used  in  the  home.  The  final  impact  of  the  com- 
puter on  society  is  still  before  us  and  many  predict  that  the  computer  industry 
will  eventually  be  the  largest  industry  in  the  world. 

A   BRIEF    HISTORY   OF    COMPUTERS 

Scientists  and  engineers  have  long  known  how  to  build  machines  to  perform 
mathematical  operations  and  many  have  been  built  in  the  form  of  adding  ma- 
chines, bookkeeping  machines,  and  sijecialized  calculators.  During  World  War  II, 
means  were  conceived  to  build  calculating  devices  many  times  faster  than  those 
in  existence  by  using  vacuum  tubes  to  perform  the  calculations.  While  many  oth- 
ers worked  in  the  field,  the  first  real  digital  computer  is  usually  credited  to 
J.  Presper  Eckert  and  John  Mauchly,  who  built  a  computer  called  ENIAC  at  the 
Moore  School  of  Electrical  Engineering  at  the  University  of  Pennsylvania.  Eckert 
and  Mauchly  formed  Eckert-Mauchly  Computer  Coriwration,  and  in  1951,  de- 
livered the  first  commercial  computer,  the  UXIVAC  I. 

It  is  interesting  to  note  that  at  about  this  time,  less  than  2")  years  ago,  serious 
evaluators  predicted  that  perhaps  as  many  as  fifty  computers,  certainly  no  more, 
could  conceivably  be  utilized  in  the  U.S.  economy. 

Suddenly  it  was  recognized  that  the  electronic  digital  computer  was  the 
logical  extension  of  the  punched-card  machines  long  marketed  by  IBM.  Rem- 
ington Rand,  and  others.  It  i>osses.sed  the  capability  to  replace  the  battalions  of 
clerical  workers  then  being  organized  to  cope  with  the  post-war  expan.sion 
of  clerical-intensive  industries  such  as  insurance  and  banking. 

Thus,  the  computer  l>ecame  a  necessary  successor  product  to  IBM  and  Rem- 
ington Rand  but  it  was,  after  all,  electronic,  and  virtually  every  sizable  elec- 
tronic firm  in  the  country  plunged  into  the  business. 
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IBM  entered  the  business  by  building  'ts  own  organization.  In  a  series  of 
acquisitions,  including  that  of  Eekert-IMa^.jhly,  Remington  Rand  built  its  initial 
capability,  subsequently  merging  with  Sperry  Gyroscope  to  form  Sperry-Rand, 
the  present  parent  of  the  UNI  VAC  computer  division. 

Through  combinations  of  acquisition,  internal  development,  and  joint  ventures, 
the  founding  elements  of  the  other  present  competitors  were  formed  in  the  mid- 
1950's.  In  the  late  1950's,  engineering  work  had  progressed  to  the  point  where 
transistors  were  being  used  to  replace  vacuum  tubes  in  computers.  The  im- 
proved reliability  and  lower  cost  of  transistor  devices  made  much  more  exten- 
sive computer  systems  practical  and  transistors  were  universally  adopted  to  build 
the  "second-generation"  of  computer  systems.  At  first,  transistors  simply  replaced 
vacuum  tubes  in  computers  as  they  did  in  radios,  television  sets,  and  a  wide 
variety  of  other  electronic  equipment.  Scientists  and  engineers  quickly  devised 
many  new  forms  of  the  transistor,  or  semiconductor,  as  it  came  to  be  called. 
The  small  size  and  low  power  consumption  of  semiconductors  allowed  them  to 
be  combined  into  small  packages  containing  several  such  devices  to  ix'rform 
a  si>ecific  function.  These  devices,  called  integrated  circuits,  dramatically  reduced 
the  size,  power  requirements,  and  cost  of  computers,  at  the  same  time  improv- 
ing their  speed  of  operation.  The  innovations  which  produced  these  dramatic 
improvements  came  from  a  wide  variety  of  organizations  both  within  and  out- 
side the  computer  industry,  primarily  from  semiconductor  manufacturers,  who 
progressed  from  the  manufacture  of  single,  discrete  transistors  the  size  of  a  dime 
to  the  point  where  entire  assemblies  of  semiconductors,  for  example  the  active 
computing  elements  of  the  hand-held  calculator,  are  now  deposited  in  a  con- 
tinuous process  on  a  ''chip"  of  about  the  same  size.  Improvements  in  this  tech- 
nology continue  to  be  made  and  today  techniques  of  large-scale  integration  of 
semiconductor  devices  are  leading  to  even  smaller,  less  expensive  aggregations 
of  electronic  circuitry  which  are  producing  very  sophisticated  "microcomputers" 
which  will  form  tht  basis  of  the  wide-spread  use  of  computers  referred  to  earlier. 

MARKET    SEGMENTATION 

The  computer  market  is  compri-sed  of  many  segments.  Today,  one  can  purchase 
or  lease  all  or  a  part  of  a  computer  system  from  many  different  sources.  In  addi- 
tion, the  services  of  a  computer  ma.v  be  obtained  from  firms  which  sii>ecialize  in 
supplying  such  service,  without  the  user's  acquiring  a  cfimputer.  Computer 
programs,  the  instructions  necessary  to  make  use  of  the  computer,  may  be  ob- 
tained from  independent  soui'ces. 

In  the  nmrket  segment  for  computer  equipment  acquired  by  the  user,  a  dis- 
tinction is  frequently  drawn  between  the  smaller  machines,  referred  to  as  mini- 
computers, or  small  business  computers,  and  the  larger,  more  expensive  full- 
scale  general-purpose  computers.  To  date,  the  largest  dollar-volume  of  activity 
has  been  in  the  full-scale  general-purpose  computer,  although  there  are  now  more 
minicomputers  in  use,  their  number  is  growing  more  rapidly,  and  they  may 
eventually  rival  the  larger  computers  in  total  dollar  impact. 

Since  the  most  pertinent  monopoly  issues  have  been  raised  in  the  full-scale 
general-purpose  computer  sy.^tems  market  segment,  the  balance  of  this  testimony 
is  directed  to  that  segment. 

THE    SUPPLIER    INDUSTRY 

In  the  t'.S.  there  are  six  principal  manufacturing  entities  now  responsible  for 
more  thaTi  S)")  i>ercent  of  the  served  market  for  major  computer  .systems.  These 
entities  share  the  market  roughly  as  follows  : 

Percen  t 
Supplier  :  market  served 

IBM    (^ 

Honeywell   9_10 

UNIVAC ::_     9_io 

Burroughs   4_5 

Control  Data   (CDC) 4_5 

National  Cash  Register   (NCR) 3 

Others    5 

In  1973.  AUERBACH  estimates  that  the  financial  results  of  the  computer 
operations  of  these  entities  were  : 
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Computer  Computer 

revenue  profit 

Company  (bil'ion)  (million) 


.  7  $1, 200 

1.2  93 


IBM 

Honeywell - ---  \i  ^i 

Unlvac -- ---- - ^i  en 

Burroughs _ •"  \) 


CDCi_ 
NCR. 


.9 

.3  <10 


1  CDC  operates  in  a  wide  variety  of  computer  service  and  peripheral  equipment  markets.  While  these  are  its  total  revenue 
figures,  much  of  its  income  comes  from  these  sources  rather  than  from  large-scale  general-purpose  systems. 

The  high  degree  of  leasing  employed  in  the  industry  makes  these  figures  vari- 
able from  company-to-company  and  from  year-to-year.  In  addition,  accounting 
practices  vary  with  respect  to  deferred  costs.  Thus,  both  revenue  and  profit  data 
are  simply  indicators  of  the  relative  impact  on  the  market  of  each  of  the  com- 
panies rather  than  a  precise  measure. 

While  we  are  dwelling  here  today  on  the  U.S.  computer  market,  it  is  important 
to  note  that  the  revenues  and  profits  of  these  U.S.  companies  are  derived  only 
partly  from  U.S.  operations ;  much  of  the  income  is  derived  from  foreign  opera- 
tions! IBM,  for  example,  last  year  obtained  more  than  half  its  revenue  and  profits 
from  overseas  operations.  In  the  aggregate,  probably  a  third  of  the  revenues  of 
the  other  U.S.  manufacturers  of  computers  in  this  class  are  received  from  over- 
seas sales  and  leases. 

Furthermore,  more  than  half  the  computer  value,  world-wide,  is  in  use  in  the 
U.S.,  representing  a  much  higher  level  of  market  saturation  than  elsewhere  in 
the  world.  Thus,  the  foreign  market  for  computers,  which  is  dominated  by  U.S. 
suppliers,  has  been  for  several  years  the  fastest  growing  segment  and  is  expected 
to  remain  so  far  the  foreseeable  future. 

COMPETITION 

Clearly,  the  bulk  of  the  business  in  this  field  in  the  United  States  is  done  by 
IBM.  The  same  is  true  in  every  section  of  the  world  where  government  policy 
allows  reasonably  free  competition.  How  did  this  come  about? 

In  the  pre-computer  era,  IBM  had  a  strongly-entrenched  position  in  the  market 
for  punched-card  business  equipment.  In  fact,  before  World  War  II,  IBM  had 
achieved  a  dominance  of  that  business  greater  than  it  now  enjoys  in  computer 
systems.  That  position  was  establishetl  for  a  long  time  on  a  very  wide  scale  and 
it  was  maintained  for  many  years  by  a  combination  of  factors,  including  some 
found  so  inappropriate  by  the  U.S.  Government  that  IBM  accepted  several  con- 
sent decrees  which  were  designed  to  remove  barriers  to  effective  competition. 

A  constant  ingredient,  however,  of  maintaining  that  position  was  the  existence 
of  a  very  strong  marketing  establishment,  and  a  policy  of  supplying  an  almost 
overwhelming  amount  of  maintenance  and  technical  support. 

Between  1954  and  1964,  IBM  built  its  computer  business  and  obtained  a  healthy 
market  share.  By  1964,  however,  competition,  particularly  from  Honeywell, 
UNIVAC,  and  RCA  began  to  siphon  off  noticeable  amounts  of  its  business.  In 
1964,  IBM  took  the  biggest  gamble  in  its  history  by  announcing  System  360,  a 
complete  line  of  computer  systems  designed  to  obsolete  virtually  evei-y  computer 
in  the  IBM  product  line  and  to  compete  with  practically  every  competitors  com- 
puter. A  singular  feature  of  System  360  was  a  high  degree  of  "upward  mobility" — 
a  computer  user  could  obtain  a  relatively  small  computer  and,  as  his  workload  in- 
creased, could  move  to  a  larger  one  without  the  need  to  redevelop  computer 
programs,  until  then  a  diflScult,  costly  burden  for  users  who  changed  computers. 

This  bold  stroke  re-established  IBM  pre-eminence  with  the  bulk  of  major  users 
who  were  long-time  punched-card  equipment  users  and  IBM's  market  share 
quickly  passed  60  percent  and  has  remained  above  that  figure,  fluctuating  from 
time-to-time,  ever  since. 

One  of  the  most  difficult  and  expensive  features  of  System  360  was  the  provision 
of  a  set  of  computer  programs  known  as  an  Operating  System,  which  was  de- 
signed to  control  the  entire  computer  resource  and  all  the  jobs  being  done  by 
the  computer. 

Operating  Systems  were  not  new,  but  one  of  the  breadth  and  scope  of  the  one 
proposed  by  IBM  had  never  before  been  created.  As  a  measure  of  how  difficult  a 
process  the  development  of  this  feature  was,  the  proposed  single  Operating  Sys- 
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tern  eventually  became  five  or  six  different  systems  and  many  of  the  features  pro- 
posed for  the  original  system  are  only  now  coming  into  existence,  ten  years  later. 

The  reactions  of  the  principal  competitors  to  tliis  move  by  IBM  varied.  Bur- 
roughs and  National  Cash  Register,  who  had  previously  supplied  business  ma- 
chines to  the  financial  and  retail  industries,  carved  their  market  shares  largely 
in  these  fields.  Honeywell,  committed  to  across-the-board  competition  with  IBM, 
released  new  products  and  went  to  work  to  develop  an  Operating  System  for 
them.  RCA  decided  to  build  computers  which  could  use  the  IBM  Operating  Sys- 
tem and  sell  them  for  a  lower  price.  General  Electric  and  Control  Data  Corpora- 
tion generally  pursued  courses  which  attempted  to  avoid  head-to-liead  competi- 
tion with  IBM.  In  the  early  1970's,  RCA  sold  its  installed  base  of  computers  to 
UNIVAC  and  General  Electric  placed  its  computer  business  in  a  new  corpora- 
tion, Honeywell  Information  Systems,  majority-owned  by  Honeywell,  and  in- 
corporating Honeywell's  computer  business.  These  moves  created  the  competitive 
environment  which  exists  today. 

The  question  then  arises  "Are  the  firms  now  in  the  market  a  strong  enough 
force  to  operate  as  effective  comi^etition  for  IBM?"' 

At  the  moment,  it  would  apiiear  that  they  are  not  very  effective.  A  market 
in  which  the  second-place  supplier  has  about  15  percent  of  the  volume  of  the 
largest  hardly  qualifies  even  as  an  oligopoly ;  and  the  two  firms  who  share  the 
second  position  were  helped  to  that  market  share  by  recent  acquisitions  of  other 
firms  who  were  leaving  the  business. 

More  effective  competition  of  a  different  sort  has  been  provided  by  the  plug- 
compatible  peripheral  equipment  suppliers. 

As  computers  have  developed,  increasing  amounts  of  dollar  expenditures  have 
gone  into  the  "peripheral"  products-magnetic  tape  and  disc  mass  memory,  printers, 
and  other  equipment  designed  to  store  large  amounts  of  information  external  to 
the  computer  itself  and  to  handle  the  complex  tasks  of  getting  information  into 
and  out  of  the  computer.  Some  years  ago.  companies  not  directly  engaged  in  the 
computer  system  business,  but  with  the  capability  to  make  these  peripheral 
equipment.'-\  began  marketing  equipment  which  was  directly  interchangeable  with 
IBM  products  and  could  replace  the  IB;M  equivalent  by  simply  unplugging  the 
IBM  product  and  plugging  in  the  competing  product.  Thus,  the  name  "plug-com- 
patible" was  born. 

Initially,  these  products  were  pretty  much  direct  copies  of  the  IBM  product 
and  the  appeal  to  users  was  simply  a  lower  cost  than  that  from  IBM.  Eventually, 
however,  several  of  these  firms  understood  the  technology  well  enough  to  intro- 
duce products  with  characteristics  superior  to  those  offered  by  IBM. 

While  these  companies  are  relatively  small  by  the  standards  of  the  principal 
computer  system  competition,  they  concentrated  on  the  market  for  only  one, 
or  a  few,  specific  peripheral  device  products  and  have  been  a  more  effective  com- 
I>etitive  force  to  IBM  in  these  smaller  market  segments  than  have  any  of  the 
principal  computer  systems  suppliers  in   the  overall  systems  market. 

The  efforts  of  these  competitors  have  resulted  in  IBM's  reducing  prices,  im- 
proving equipment  performance  for  the  same  price,  and  developing  more  advan- 
tageous leasing  terms  for  equipment. 

Clearly,  then,  competition  when  it  becomes  strong  enough  influences  the 
largest  supplier  to  offer  more  advantageous  terms  to  users. 

More  effective  competition  by  the  competing  computer  systems  suppliers,  so  that 
at  least  two  of  them  had  20-.30  percent  of  the  market  each,  would,  I  believe 
result  in  better  value  for  the  user  and  should  be  encouraged  for  the  long-term 
benefit  of  the  industry. 

We  are  dealing  here,  however,  with  a  situation  in  which  the  largest  supplier 
holds  his  market  share  through  the  free  choice  of  the  computer  users,  .\rtificial 
restraints  such  as  patent  monopoly,  tie-in  sales,  and  restrictive  practices  have 
been  stripped  away  in  this  market.  The  sole  remaining  restraint  appears  to  be 
the  cost  and  ri.sk  of  obtaining  a  more  significant  share.  For  any  of  the  present 
competitors  to  obtain  a  more  meaninsrful  market  "^hare  will  require,  at  mini- 
mum, investment  of  literally  several  billions  of  dollars,  much  of  it  at  high  risk, 
and  a  retiirn  to  unprofitable  oi>eration  for  several  years.  In  addition,  it  will 
require  outstanding  equipment  and  software  and  the  contender  must  present 
credible  e^^dence  that  he  is  committed  to  build  and  maintain  that  maket  share 
by  matching  or  exceeding  the  service  and  technical  support  provided  by  IBM. 

While  such  a  feat  is  not  impossilile,  at  least  two  of  the  largest  industrial 
firms  in  the  country  have  found  it  too  much  to  contemplate  and  anv  others  who 
*ry  it  must  find  forebearing  investors  who  are  willing  to  take  the  long  view. 
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Regardless  of  the  difficulty,  the  potential  reward  is  enormous  and  I  can  only 
hope,  for  the  sake  of  improving  value  to  the  user,  that  several  organizations  will 
see  the  reward  and  make  the  necessary  effort. 

PRODUCT    INNOVATION    BY    IBM 

Once  a  computer  manufacturer  has  established  a  substantial  lease  base  of  com- 
puter systems  which  provide  predictable  revenue  on  a  regular  basis,  the  level 
of  ultimate  profitability  of  any  given  computer  line  depends  in  large  part  on  the 
length  of  time  over  which  revenue  is  received.  The  most  profitable  computer 
product  is  one  that  remains  relatively  stable  and  is  not  quickly  displaced  by 
products  which  demonstrate  improved  cost-performance  characteristics.  A  manu- 
facturer with  a  large  base  of  computer  revenue  is,  therefore,  reluctant  to  intro- 
duce, prematurely,  a  new,  more  productive  product  which  results  from  his  re- 
search and  development  activities.  The  timing  of  the  introducing  of  new  prod- 
ucts which  may  displace  products  producing  lease  revenue  is  one  of  the  most 
critical  factors  in  the  business. 

A  holder  of  a  small  market  share,  who  wishes  to  make  a  substantial  invest- 
ment to  increase  that  share,  is  less  reluctant  to  obsolete  his  own  product  in  the 
marketplace  than  is  the  more  dominant  supplier,  since  he  expects  to  divert  pres- 
ent users  of  competitors'  systems  to  his  own.  If  UNIVAC,  for  example,  could 
obtain  10  percent  of  IBM's  market  share,  it  would  more  than  double  its  own 
share.  On  the  other  hand,  if  IBM  were  to  obtain  10  percent  of  the  UNIVAC 
market,  its  own  market  share  would  hardly  be  affected. 

A  smaller  supplier  can  afford  (and  has  more  reason)  to  take  higher  risks  by 
introducing  new  technology  as  quickly  as  it  is  available. 

These  factors  make  it  tempting  for  a  large  supplier  like  IBM  to  hold  back  new- 
developments  from  the  marketplace  until  their  introduction  is  made  necessary 
by  competitive  pressure  or  the  need  for  a  new  and  different  product  to  continue 
its  own  market  growth. 

In  the  history  of  the  computer  business,  there  is  evidence  that  IBM  has,  on 
occasion,  attempted  to  prolong  product  life  by  withholding  new  technology  from 
the  market.  These  attempts  have  often  been  short-lived  because  competitors  have 
attempted  to  penetrate  the  market  with  improved  technology  and  lower  costs 
for  equivalent  performance.  IB^kl's  reaction  to  these  moves  has  been  to  be 
tolerant  to  the  point  at  which  they  believe  their  market  share  is  substantially 
threatened,  then  to  release  new  or  revised  products  designed  to  restore  or  im- 
prove its  previous  competitive  position. 

On  the  other  hand,  IBM  had  advanced  technology  substantially  in  several  fields. 
Their  contributions  to  the  improvement  of  magnetic  storage  technology,  par- 
ticularly that  of  disc  storage,  have  been  pioneering  ones,  as  have  their  contribu- 
tions in  the  general-purpose  input-output  device  field. 

There  is  a  developing  tendency  toward  the  development  of  ''packages"  of  com- 
puter systems  and  programs  designed  to  fit  specific  needs,  rather  than  continue 
to  offer  the  "general-purpose"  computer  which  is  all  things  to  all  people.  There 
are  several  significant  elements  of  this  new  direction.  First  is  the  provision  of 
specialized  terminal  devices  which  permit  easy  access  to  and  from  the  computer 
by  lay  operators — department  store  clerks,  supermarket  clerks,  and  bank  tellers, 
for  example.  In  some  cases,  as  with  the  automatic  bank  tellers  now  being  in- 
stalled, the  customer  himself  communicates  directly  with  the  computer  system. 
IBM  seems  to  be  taking  a  strong  position  in  the  development  of  these  specialized 
systems,  as  indicated  by  their  recent  announcement  of  specialized  systems  for 
the  banking  and  grocery  retailing  industries. 

Thus,  IBM  is  not  always  first  with  new  product  technology  in  all  fields,  but 
in  specific  fields  it  has  been  a  leader  and  its  product  realization  of  whatever 
level  of  technology  it  decides  to  implement  is  rarely  less  than  excellent. 

THE    TOTAL    SERVICE    CONCEPT 

Many  capital-goods  industries  generate  a  close  relationship  between  suppliers 
and  users  of  equipment  which  involve  complicated  combinations  of  providing 
the  product,  financing  it,  servicing  it,  making  improvements,  and  assisting  the 
user  in  applying  it.  But  none  seems  to  have  generated  tlie  degree  of  cooperation 
between  suppllier  and  user  that  exists  in  the  computer  field. 

Much  of  the  pattern  of  close  relationship  was  adopted  from  the  office-machine 
field,  in  which  companies  such  as  IBM  and  Remington  Rand  had  developed  a 
highly  service-oriented  combination  of  products  and  services  long  before  the  ad- 
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vent  of  computers.  Until  1956,  when  it  agreed  to  do  so  as  a  part  of  a  consent 
decree  in  a  suit  by  the  U.S.  Government,  for  example,  IBM  would  not  sell  its 
punched-card  equipment  to  users.  Instead,  IBM  made  the  equipment  and  a  host  of 
services  available  to  users  for  a  fixed  monthly  charge.  Title  to  equipment  was 
never  passed  to  the  user. 

The  characteristics  of  the  computer,  with  its  need  for  a  high  degree  of  spe- 
cific knowledge  and  expertise  in  installation,  maintenance,  and  programming, 
heightened  the  desire  for  the  "full-service"  concept  of  user  support  by  suppliers. 
As  the  sophistication,  particularly  of  computer  programming,  has  increased,  this 
desire  has  become  stronger  until  today  everyone  in  the  computer  business  is  pro- 
viding a  combination  of  equipment  and  sen-ices  to  its  users. 

As  one  might  expect,  this  close  cooperation  develops  a  "following"  in  a  spe- 
cific user  for  the  most  compatible  and  useful  combination  of  products  and  services 
suitable  to  that  user.  Occasionally,  the  close  relationship  also  causes  users  to 
become  dissatisfied  with  the  combination  of  products,  service  and  people,  and  to 
change  suppliers,  or  "migrate,"  from  one  supplier  to  another,  seeking  a  more 
nearly  optimum  combination  of  product  and  senice  assistance.  Thus,  a  high 
degree  of  "brand"  association  is  developed,  whether  it  be  brand  loyalty  or  brand 
suspicion,  by  the  users  of  computers. 

This  brand  association  serves  as  a  powerful  stimulus  to  the  provision  of  cus- 
tomer satisfaction  by  the  various  suppliers.  In  recent  years,  the  market  for  com- 
puters in  this  class  has  been  primarily  a  replacement  market  rather  than  the 
forming  of  new  associations  with  first-time  users  of  computers.  Perhaps  as  much 
as  90  percent  of  the  product  delivered  in  recent  years  in  the  U.S.  has  replaced 
computers  ali-eady  in  use.  Satisfied  present  customers,  therefore,  represent  the 
largest  market  for  additional  revenue. 

In  addition  to  the  substantive  matters  of  product  characteristics  and  services 
provided,  a  great  deal  of  the  attitude  of  users  is  based  on  a  kind  of  charisma 
about  the  supplier :  his  intent  to  remain  in  the  business,  long-term ;  the  direction 
of  his  product  and  service  orientation,  and  the  apparent  technical  capability  of 
his  organization,  as  determined  by  day-to-day  contacts  with  his  various  sales, 
maintenance,  and  technical  support  personnel. 

From  the  point  of  view  of  the  supplier,  this  ciiarisma  is  extremely  important. 
It  represents  his  franchise  on  his  present  market  share  and  is  an  important 
contributor  to  his  exiiectation  of  increased  market  share.  In  short,  it  is  a  charac- 
teristic to  be  developed  and  retained  at  all  costs.  This  is  particularly  true  since 
the  dramatic  withdrawals  from  the  market  by  General  Electric  and  RCA  Corpo- 
ration in  the  past  three  years,  after  decades  of  participation,  reminded  users 
that  the  computer  business  is  an  expensive  and  quite  risky  one,  requiring  devo- 
tion of  vast  amounts  of  capital  and  top  management  attention  for  survival. 

IXGREDIENTS  OF  SUPPLIER   SUCCESS 

The  closeness  of  relationship  between  supplier  and  user  and  the  tendency  for 
many  computer  systems  to  be  leased  rather  than  purchased,  places  many  strin- 
gent demands  on  the  organization  which  aims  to  succeed  and  continue  to  succeed 
in  the  computer  systems  business.  First,  as  in  any  other  major  capital-goods 
business,  desirable  product  characteristics,  high-product  quality,  and  competi- 
tive prices  are  a  necessity.  Next,  the  charisma  requirement  noted  earlier  must  be 
satisfied.  To  satisfy  these  requirements,  the  successful  supplier  of  computer  sys- 
tems must  engage  in  a  very  high  level  of  research  and  development  activity. 
This  activity  must  be  applied  not  only  to  the  equipment,  but  to  "software,"  the 
very  complex  computer  programs  provided  by  the  supplier  to  enable  the  user  to 
get  the  most  out  of  his  computer.  While  research  and  development  work  on  the 
computer  equipment  was  the  most  important  part  of  this  activity  for  some  time, 
more  recently  research  and  development  on  software  has  become  the  most  im- 
portant to  the  user,  since  the  potential  performance  of  the  computer  system 
has  been  improved  to  the  i>oint  that  the  al)ility  of  the  user  to  make  use  of  it  is 
limited  by  software  rather  than  equipment  characteristics.  Today,  to  hold  a  fran- 
chise in  the  computer  systems  market,  a  supplier  must  spend  enormous  sums  of 
money  and  engage  very  sophisticated  professional  talent  to  develop  and  train 
users  in  the  use  of  his  software  offerings.  Selections  of  computer  suppliers  b.v 
users  are  now  often  made  on  the  basis  of  software  characteristics  rather  than  on 
equipment  characteristics. 

Once  a  supplier  has  fulfilled  these  requirements,  he  has  need  for  large  amounts 
of  money  to  finance  the  equipment  leased  from  him  by  his  users,  specialized 
financial  skills  to  understand  the  financial  implications  of  a  mixed  sale-lease 
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business  and,  finally,  a  large  installed  base  of  systems  in  the  hands  of  customers 
to  supiK)rt  the  extensive  maintenance  and  technical  support  services  demanded 
by  the  total  service  concept. 

Attempts  have  been  made  to  break-apart  this  "package"  of  services  tradi- 
tionally provided  by  the  computer  system  supplier  and  some  of  these  have  been 
successful.  When  peripheral  devices  are  obtained  from  independent  suppliers, 
maintenance  arrangements  with  that  supplier  or  with  independent  computer 
maintenance  companies  are  required.  A  growing  amount  of  software,  developed 
by  firms  which  do  not  supply  computer  systems,  is  being  acquired  by  users,  and 
independent  consultants  and  programming  firms  are  employed  to  augment  or 
replace  the  services  offered  by  the  computer  system  supplier. 

These  businesses  have  been  moderately  successful  on  a  fairly  small  scale 
to-date.  but  they  represent  a  potential  source  of  competition  for  at  least  some 
portions  of  the  total  service  traditionally  provided  by  the  computer  system 
suppliers. 

The  largest  group  of  users,  however,  still  appears  to  wish  to  retain  a  single 
point  of  responsibility  for  computer  equipment,  software  and  maintenance  to 
avoid  the  necessity  to  determine  for  himself  whether  equipment  failure,  faulty 
maintenance  or  faulty  software  has  caused  his  system  to  fail. 

Further  separation  of  these  services  from  the  supply  of  the  product  is  a  feasible 
course  in  many  cases,  but  a  considerable  economic  or  .service  advantage  must  be 
provided  to  convince  the  large  body  of  users  that  the  resulting  dilution  of  resjwn- 
sibility  for  the  total  service  is  worthwhile. 

THE   ATTITUDES    OF    USEES 

The  users  of  computer  systems  are  not  a  homogeneous  group.  They  fall  naturally 
into  four  classes : 

(1)  The  A'ery  Sophisticated,  Special-Application  Users.  This  group,  charac- 
terized by  the  Livermore  Laboratories  of  the  Atomic  Energy  Commission,  gen- 
erally select  computer  equipment  which  they,  by  their  own  tests,  have  determined 
to  be  best  suited  to  their  own  use.  Usually  these  organizations  develop  their  own 
computer  programs  and,  on  occasion,  they  build  specialized  equipment  them- 
selves to  augment  the  capabilities  of  the  chosen  computer  equipment.  They  may 
even  maintain  it  themselves.  Such  organizations  avail  them.selves  least  of  the 
services  that  accompany  the  usual  computer  adoption,  preferring  to  supply  the 
necessary  expertise  themselves.  Such  organizations  are  few  in  number  but  they 
tend  to  acquire  the  most  sophisticated,  expensive  .systems. 

(2)  Large,  Sophisticated  U.sers.  Characterized  by  some  of  the  major  airlines, 
some  major  corporations  and  some  departments  of  the  federal  government,  these 
users  make  a  great  deal  of  use  of  the  supplier-provided  services  but  they  are  able 
to,  and  frequently  do,  combine  equipment  and  services  from  a  number  of  sources 
to  best  meet  their  needs.  They  are  capable  of  providing,  when  necessary,  or 
desirable,  siwcialized  equipment  and  specialized  computer  programs  themselves 
to  meet  specific  needs. 

(3)  Large.  Less  Sophisticated  Users.  These  organizations,  typified  by  most  of 
the  Fortune  500  industrials,  large  banks,  irsurance  companies,  transportation, 
and  financial  service  companies,  are  large  users  of  computers  but  they  confine 
themselves  primarily  to  the  role  of  user.  They  depend  on  supplier-provided  equip- 
ment and  many  computer  programs,  but  retain  quite  sophisticated  analysis  staffs 
capable  of  evaluating  which  of  the  choices  of  equipment  and  computer  programs 
is  best  for  their  particular  need.  These  comprise  the  vast  midd'e-ground  of  the 
market  where  the  most  money  for  computers  is  spent.  They  avail  themselves  of 
virtually  all  the  supplier-provided  services  and  are  frequently  quite  dependent 
on  the  supplier  organization  to  solv^  their  most  difficult  problems  and  to  help 
with  the  development  of  their  sophisticated  computer  programs. 

(4)  Medium  and  Small  Users.  Numerically,  these  users  are  the  largest  group, 
although  they  do  not  u.se  the  largest  dollar-value  of  computers.  Typically,  these 
users  rely  almost  entirely  on  the  equipmcTit  and  services  provided  by  the  supplier 
and  the  pace  of  their  adoption  of  computerized  systems  is  controlled  to  a  great 
extent  by  the  suggestions  made  by  the  computer  supplier.  In  imp'ementing  sys- 
tems, they  typically  avail  themselves  of  all  the  services  of  the  supplier. 

Thus,  from  the  largesi  and  most  sophisticated  users  we  see  an  increasing 
dependence  on  the  supplier  as  we  approach  the  smaller  and  less  sophisticated. 

The  organizations  of  the  several  suppliers  are  structured  to  give  the  appropriate 
levels  of  support  to  the  various  classes  of  users.  Although  practically  all  .serve 
some  Ai  each  class;*  some  of  the  companies  specialize  in  serving  one  or  another 
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class  of  user.  In  this  case,  the  entire  supplier  organization  is  oriented  to  the 
principal  class  of  user  served. 

Most  users  are  quite  satisfied  with  the  siipport  provided  by  their  suppliers  al- 
though, inevitably,  annoying,  and  sometimes  serious,  deficiencies  occur  from 
time-to-time.  Occasionally  a  poorly  engineered  porduct  is  placed  into  service  and 
user  complaints  are  general  until  the  product  is  made  to  work  properly,  is  with- 
drawn, or  replaced. 

Systems  program,  those  provided  by  the  supplier  to  control  operation  of  the 
computer  system,  typically  have  a  number  of  defects  and  inefficiencies  at  first 
introduction,  but  these  are  gradually  identified  and  removed  by  the  supplier, 
after  which  user  satisfaction  is  generally  restored. 

Typically,  the  user  spends  nearly  twice  as  much  using  his  computer  (for 
personnel  and  supplies)  as  he  does  to  acquire  it  Thus,  while  computer  price  evalua- 
tions are  important,  they  are  not  the  most  significant  part  of  the  cost  of  computer 
use  and  a  10  percent  variation  in  price  for  performance  judged  to  be  equal  might 
be  more  than  offset  by  other  considerations. 

TRENDS   IN    COMPUTER   USE 

Two  conflicting  trends  are  now  apparent  in  the  use  of  computers  of  the  type 
we  are  discussing  here  today.  The  first,  and  oldest,  is  a  trend  toward  centralizing 
the  data  processing  resources  of  an  organization  into  a  large  center  design'  to 
perform  data  processing  work  on  an  efficient  computer  system  designed  to  do 
many  jobs  simultaneously.  In  connection  with  this  trend,  input  data  preparation 
(key  punching)  is  being  removed  as  a  function  of  the  data  processing  center  and 
is.  more  and  more,  being  performed  by  personnel  in  user  organizations  (account- 
ing, manufacturing  (etc.),  coupled  to  the  central  computer  site  by  communica- 
tions lines. 

The  thrust  toward  centralization  was  undertaken  in  the  belief  that  large  com- 
puter centers  exhibited  a  considerable  increasing  efficiency  with  size.  While  there 
has  always  been  an  increasing  efficiency  with  size  of  computer,  the  margin  over 
small  computers  has  shi-unk  in  recent  years  as  inexpensive  computers,  and  partic- 
ularly the  peripheral  devices  (auxiliary  memory,  printers,  etc.)  associated  with 
them,  have  become  available. 

The  trend  toward  centralization  of  computer  resources  has  run  counter  to  the 
basic  management  philosophy  of  many  organizations  toward  decentralization 
authority  and  responsibility  to  obtain  more  effectiveness.  Centralization  of  the 
computer  resource  in  opposition  to  basic  organizational  philosophy  was  justified 
as  a  necessary  step  to  improve  efficiency.  With  the  prospect  of  improved  efficiency 
in  smaller  computers,  many  top  managements  are  responding  to  the  requests  of 
subsidiary  managers  to  operate  their  own  computer  systems,  in  direct  opposition 
to  the  computer  centralization  trend  still  evident. 

No  one  expects  the  larger  computer  centers  to  disappear  in  favor  of  a  network 
of  smaller  centers,  but,  in  ma'^^  organizations,  we  expect  to  see  a  leveling  off 
in  the  growth  r.  "e  of  the  larger  centers  and  the  displacement  of  some  of  their 
functi(  ns  by  smaller,  less  complicated  computers,  coupled  together  in  a  network 
with  each  other  and  with  the  larger  central  computers. 

The  distribution  of  input  data  preparation  to  the  users  and  the  use  of  networks 
of  smaller  computers  both  will  increase  the  use  of  electrical  communications 
means  to  transmit  computer  data.  The  use  of  data  communications,  probably 
the  fastest  growing  segment  of  the  computer  field,  has  already  raised  serious 
public  policy  issues  not  yet  completely  resolved  by  the  Federal  Communications 
Commission  and  state  communications  regulatory  bodies. 

The  extensive  telephone  communications  network  in  place  in  the  U.S.  and  most 
of  the  rest  of  the  world  can  be  used  to  transmit  computer  data  but  it  was  designed 
for  an  entirely  different  purpose  and  it  is  inefficient  and  expensive  for  data  com- 
munications use.  Dpspite  its  high  cost,  computer  users  have  found  it  very  effective 
to  couple  computers  to  comii^unications  lines  to  perfrrm  their  work. 

If  data  communications  were  less  expensive,  it  would  be  used  much  more 
extensively.  This  has  led  the  Federal  Communications  Commission  to  conclude 
that  competition,  rather  than  controlled  monopv^ly,  should  be  encouragetl  to 
drive  down  the  cost  and  improve  performance  of  daca  communications.  The 
results  so  far  hav(  been  encouraging,  ata  communications  costs  seem  headed 
for  a  50  i)ercent  reducf  in  immediately  and  more  later.  Even  a*  ^resent  rates, 
as  many  as  75  percent  of  the  larger  computer  systems  now  beiu^  delivered  are 
equipped  to  use  some  kind  of  data  communi  ation. 
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The  expected  availability  of  inexpensive  means  of  data  communications  has 
led  to  the  conception  of  entirely  new  kinds  of  computer  systems  in  which  infor- 
mation now  stored  in  a  large  central  computer  may  be  distributed  among  a 
number  of  local  computer  centers  interconnected  by  data  communication  links. 
Networks  which  operate  in  this  way  are  already  in  use,  for  example,  in  the  fields 
of  law  enforcement  and  credit  validation.  The  national  banking  system  is  heading 
toward  interconnection  in  such  a  system  to  handle  the  transfer,  at  electronic 
speeds,  of  money  transactions  throughout  the  nation  and  the  world. 

Revenue  to  communications  carriers  from  this  source  now  comprises  only  about 
3  percent  of  the  cost  of  operating  computers  and  a  roughly  equal  proportion  of 
the  income  of  communications  carriers.  The  impact  of  data  communications  used 
in  conjunction  with  computers  is  growing  at  a  very  rapid  rate,  however,  and  will 
at  least  triple  in  the  next  five  years,  growing  about  twice  as  fast  as  the  market 
for  computers. 

These  volumes  of  data  transmission  will  be  adequate  to  support  specialized 
data  communications  services  to  most  locations  and  we  can  expect  to  see  the 
development  of  these  services  proceed  at  a  rapid  pace  to  match  the  needs  of 
computer  users. 

Computer  technology  continues  to  improve  the  price-performance  of  computing 
equipment  and  his  trend  is  expected  to  continue,  but  the  most  significant  element 
in  computer  use  is  the  people  required  to  prepare  programs,  operate  the  equip- 
ment, and  prepare  input  data.  The  cost  of  input  data  preparation  has  been  under 
attack  for  some  time  and  specialized  devices  designed  to  capture  much  of  the 
input  data  without  subsequent  key  stroking  is  beginning  to  become  economical 
and  go  into  widespread  use.  Other  equipment  is  being  made  available  which 
will  help  to  cut  down  the  work  of  computer  operators.  In  the  expensive  activity 
of  preparing  computer  programs,  however,  the  key  to  improved  effectiveness 
and  efficiency  is  the  development  of  improved  "soft"  aids  for  computer  pro- 
gramers.  In  contrast  to  the  aids  to  data  input  preparation  and  equipment  opera- 
tion, the  solution  to  the  cost  of  programing  is  primarily  intellectual.  The  equip- 
ment to  perform  this  work  more  efficiently  already  exists ;  it  is  the  "software," 
or  computer  programs  used  to  help  the  programer  prepare  other  programs  that 
must  be  improved.  Indeed,  the  objective  in  programing  aids  is  to  eliminate  the 
programer.  There  is  no  fundamental  reason,  even  now.  why  the  person  who  is 
able  to  describe  the  problem  to  be  solved,  and  to  postulate  the  procedure  to  be 
used  in  solving  it,  should  have  to  learn  a  "foreign  language"  understood  by  the 
computer.  The  user  should  be  able  to  aescribe  the  problem  and  procedure  in 
language  familiar  to  him  and  let  the  computer  make  the  translation. 

In  relatively  crude  form,  such  aids  presently  exist,  as  "problem-oriented"  lan- 
guages used  by  programers  to  describe  the  problem  to  the  computer.  Ultimately, 
however,  the  programer  will  be  able  to  communicate  the  problem  to  the  com- 
puter, by  speaking  to  it  rather  than  putting  instructions  in  writing. 

Work  in  support  of  this  objective  is  proceeding  in  a  number  of  locations  but 
no  clear-cut  answer  is  yet  in  hand.  Judging  by  the  rate  at  which  advances  in 
programing  aids  have  been  produced  in  the  past,  any  practical  solution  to  this 
problem,  adopted  on  a  wade-scale,  is  not  likely  before  the  mid-1980's,  but  the  fact 
that  it  is  feasible  to  consider  such  a  solution  serves  to  underscore  the  fact  that 
computer  technology  and  applications  are  only  now  beginning  to  be  developed 
and  that  there  is  still  a  very  long  way  to  go  before  the  ultimate  usefulness  of 
these  devices  is  realized. 

Exhibit  2.— Speech  of  I.  L.  Auerbach  Before  Sixth  Australian  Computer  Society 

Conference 

"The  Information  Revolution — Will  It  IMPR0^•E  the  Quality  of  Life" 

(By  Isaac  L.  Auerbach,  President.  Auerbach  Corp.) 

Sixth  Australian  Computer  Society  Conference.  Sydney,  Australia,  May  21.  1974 

Mr  Chairman.  Ladies  and  Gentlemen,  Good  evening.  It  is  my  distinct  pleasure 
and  honour  to  have  been  invited  by  Professor  John  Bennett  to  be  here  this 
evening  to  deliver  this  feature  lecture  and  to  participate  in  the  sixth  meeting  of 
the  Australian  Computer  Society. 

Some  years  ago.  a  panel  of  judges  was  formed  and  asked  to  identify  those 
people  who  they  thought  were  most  influential  in  shaping  the  world  we  live  in. 
They  deliberated  for  some  time  and  concluded  that  there  were  four  individuals 


5047 

who  they  felt  most  influenced  the  shape  of  the  world  we  live  in.  These  were 
Charles  Darwin,  for  his  theory  of  ev(  lution ;  Albert  Einstein,  for  his  theory  of 
relativity,  Sigmund  Freud,  for  his  work  in  psychoanalysis ;  and  Karl  Marx,  for 
introducing  communism.  There  is  a  very  powerful  message  in  the  selection  of 
these  men :  they  were  all  creators  of  concepts,  they  were  not  conquerors,  not 
rulers,  not  warriors,  not  inventors ;  from  which  I  think  we  can  determine  that 
concepts  are  the  most  important  matters  that  we  deal  with.  Clearly  ideas  are  the 
most  ix>tent  influence  that  shape  the  future  of  civilisation. 

It  has  been  asked  whether  or  not  the  electronic  ditigal  computer  is  such  a 
concept  or  idea.  I  think  that  the  computer  is  a  very  powerful  influence,  but  history 
will  have  to  assess  its  influence  in  shaping  our  world. 

It  has  helped  us  create  new  languages,  new  social  structures,  new  communica- 
tion methods,  and  new  ways  in  which  we  can  live  together.  It  is  truly  changing 
much  of  society  as  we  know  it.  But  as  we  evaluate  the  electronic  computer  today 
it  has  to  be  considex-ed  an  invention,  not  an  idea.  And  as  an  invention  it  will  cer- 
tainly rank  with  Marconi's  telegraph,  Alexander  Graham  Bell's  telephone  and 
the  Wright  brothers'  airplane. 

It  is  my  intention  here  this  evening  to  subdivide  this  lecture  into  three  parts. 
First,  to  focus  on  the  historical  perspective  of  technology  and  try  to  understand 
some  of  these  implications.  Second,  to  illustrate  by  example  the  changes  in  our 
way  of  life  that  we  may  anticipate — or  that  we  may  have  already  experienced — 
that  have  been  brought  about  as  a  result  of  computer  technology.  And  third,  to 
examine  the  sociological  implications  and  the  changes  in  the  quality  of  life  that 
information  technology  may  cause. 

Figure  1  is  a  graph  of  the  world's  population.  The  point  of  considerable  interest 
is  the  shape  of  the  curve,  an  exponential  curve — one  that  I  am  going  to  ask  you 
to  observe  in  the  next  series  of  flgures.  Notice  that  by  1950  there  were  about 
two  and  one-half  billion  people  on  earth ;  now  there  are  about  three  and  a  third 
billion  people  and  by  the  year  2000,  there  will  be  six  billion  people. 

Figure  2  shows  the  increase  in  the  speed  of  travel  through  time  from  1400  to 
2000.  Observe  that  until  1850,  man  moved  on  the  face  of  the  earth  at  about 
three  to  five  miles  per  hour.  By  1900  the  automobile  was  available  and  man  could 
move  l)etween  50  to  60  miles  per  hour.  That's  an  order  of  magnitude,  or  a  factor 
of  10,  difference  in  the  speed  at  which  man  moved  over  the  surface  of  the  earth. 
By  the  year  1950  man  was  moving  between  500  to  600  miles  per  hour.  It's  of 
interest  to  observe  that  an  order  of  magnitude  quantitative  change  in  technology 
can  make  a  qualitative  change  in  tlie  life  style  we  enjoy.  Note  that  there  were 
two  orders  of  magnitude  change  in  the  speed  of  transportation  by  the  year  1950. 
and  in  fact  another  is  already  technologically  possible  through  the  use  of  manned 
satellites. 

In  the  field  of  communications,  particularly  telephones,  see  figure  3  which  is 
another  exponential  curve  showing  the  total  number  of  telephones  used  in  the 
United  States  alone,  and  will  approacli  176  million  telephones  by  1985.  This  is 
about  one  phone  for  every  i>erson  over  10  years  old. 

Figure  4  is  a  bar  chart  showing  the  intervals  between  discovery  and  applica- 
tion in  a  physical  science.  The  uppermost  bar  shows  photography  which  took  112 
years  between  discovery  and  application.  The  X-ray  tube  took  18  years,  the 
transistor  5  years,  solar  battery  2  years.  The  interval  continues  to  shrink,  and 
the  time  compression  between  discovery  and  application  is  decreasing 
exponentially. 

Now  let  me  repeat  my  first  thesis  that  an  order  of  magnitude  quantitative 
change  in  technology  can  yield  a  qualitative  change  in  the  quality  of  life.  We 
can  readily  reflect  on  the  changes  in  life  style  and  the  quality  of  life  during  the 
past  200  years  as  a  result  of  the  changes  in  transportation  technology.  We  are 
currently  experiencing  changes  in  life  as  a  result  of  the  telephone,  radio,  and 
television.  Changes  may  also  be  ob.served  resulting  from  other  technological 
advances. 

According  to  the  National  Education  Association,  the  exponential  growth  of 
man's  knowledge  is  as  shown  in  figure  5  plotted  as  a  circle  in  which  the  area  of 
the  circle  is  proportional  to  the  growth  of  man's  knowledge.  Man's  knowledge  at 
the  time  of  Christ  was  not  doubled  until  1750.  But  the  second  doubling  was  com- 
pleted 150  years  later  in  1900,  and  the  fourth  doubling  of  all  man's  knowledge 
took  place  in  the  decade  of  the  1950's.  Figure  6  shows  the  same  infonnation 
plotted  as  a  bar  chart,  and  tlie  conventional  exponential  curve  is  again  recog- 
nizable. One  may  further  observe  that  technology  has  multiplied  by  10  every  50 
years  over  the  past  2,800  years. 
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The  growth  of  the  scientific  manpower  shown  in  figure  7  is  linear  over  the 
past  150  years,  which  further  accentuates  the  exponential  changes  scientists 
have  wrought  in  advancing  technology. 

Let  us  now  move  closer  to  the  main  theme  of  this  paper- — information  tech- 
nology. Three  disciplines  are  involved  in  information  technology :  computer 
technology,  communications  and  information  (see  figure  8).  The  first,  computer 
technology,  consists  of  those  devices  relating  to  computer  systems  such  as 
central  processing  units,  memory  devices,  peripheral  devices;  and  input/output 
systems  such  as  keyboards,  optical  character  readers  and  graphics. 

The  discipline  of  communications  shown  by  the  second  circle  is  illustrated  by 
teletyi>e,  telephone,  radio,  cable  and  satellite.  The  technological  area  common 
to  these  two  disciplines — computer  technology  and  communications — will  prove 
to  be  one  of  the  most  fruitful  that  man  has  been  involved  with  for  quite  some 
time.  Communications  and  computer  technology  are  growing  so  close  together 
and  are  so  mutually  influential  that  it  is  going  to  be  difficult  to  consider  them  as 
separate  entities.  This  area  includes  such  activitie.'s  as  time  sharing  systems, 
remote  terminals  and  communicating  computers. 

Looking  next  at  the  third  discipline,  information,  the  basic  technologies  are 
human  language,  linguistics,  logic  and  applied  mathematics.  The  common  area 
with  the  discipline  of  computer  technology  results  in  systems  theory,  meta- 
language, machine  language,  system  analysis  and  operations  research.  The  activ- 
ities in  the  area  common  to  the  three  circles  or  disciplines  result  in  the  knowl- 
edge explosion  and  activities  iiertaining  to  governance,  regulations,  and  stand- 
ardi^tion. 

Having  now  more  clearly  defined  the  field  of  information  technology  and  the 
critical  role  of  the  computer,  it  is  pertinent  to  examine  the  rate  of  growth  of  this 
new  technology.  In  figure  9  which  plots  the  worldwide  computer  market  for 
U.S.  based  manufacturers  from  1955  to  1975,  there  are  two  groups  of  curves, 
the  upper  i>air  pertaining  to  general  purpose  computers,  and  the  lower  i>air  per- 
taining to  minicomputers  and  dedicated  application  computer  systems.  The  upper 
curves,  one  for  cumulative  number  of  computers  installed  reaching  about  150 
thousand  units  installed  in  1975  and  the  other  for  cumulative  dollars,  are  both 
exponential  in  .shape.  In  recent  years  with  the  development  of  integrated  circuits 
there  has  been  a  fantastic  growth  of  a  very  small  or  minicomputer ;  the  lower 
curves  show  the  number  of  units  of  minicomputers  rapidly  appi-oaching  the 
160,000  mark  by  1975.  But  note  the  dotted  line  in  the  lower  right-1  .nd  comer 
which  is  the  dollar  value  of  installed  minicomputers.  This  anomaly  is  the 
driving  economic  force  that  is  bringing  about  an  even  more  rapid  adoption  of 
computers  into  hundreds  of  new  fields. 

Not  only  is  the  number  of  minicomputers  continuing  to  increase  exponentially, 
but  with  the  cost  decreasing  exponentially  there  will  be  an  intensification  of 
the  forces  for  change.  Each  new  minicomputer  is  available  at  a  fraction  of  the 
cost  of  tho.se  that  were  installed  in  the  early  days  and  this  cost  reduction  will 
continue  for  some  time  particularly  as  minicomputers  reach  the  market  in  large 
numbers. 

Figure  10  shows  cost  of  minicomputers  decreasing  exponentially  going  down  to 
under  $1,000  by  1980.  In  addition  to  these  projections,  microcomputers  are  fore- 
casted to  cost  about  $.50  in  less  than  10  years. 

Over  the  past  twenty-five  years,  the  main  memory  capacity  available  to  large 
computers  has  gone  up  exponentially.  Figure  11  shows  the  rate  of  increase  of 
main  memories  to  date.  It  is  anticipated  that  it  will  increase  by  at  least  two 
orders  of  magnitude  during  the  next  ten  years. 

The  reduction  in  computation  cost  for  a  computer  with  10,000  operations  per 
second  capacity  is  .shown  in  figure  12.  This  is  a  measure  of  the  cost  effective- 
ness of  computers.  These  are  the  fundamental  factors  that  lead  me  to  the  basic 
position  regarding  the  direction  in  which  the  whole  information  revolution  is 
moving. 

With  this  introduction,  we  should  now  all  be  on  the  same  wave  length,  as  far 
as  the  growth  of  the  industry,  the  increase  in  the  capacity  of  minicomputers 
and  their  significant  decrease  in  cost  are  concerned.  Now  let's  proceed  one  step 
beyond  and  examine  the  hand-held  calculator — that  has  experienced  an  explo- 
sive growth.  In  the  year  1972,  about  half  a  million  hand-held  calculators  were 
f'Old  throughout  the  world.  In  tlie  year  1973.  over  10  million  were  sold ;  this  year 
there  will  be  at  least  a  fifty  percent  increase  in  that  number  to  something  like 
15  million  hand-held  cauculators.  All  of  this  has  been  made  possible  as  a  result 
of  the  ability  to  manufacture  very  complex  electronic  circuits  on  chips  of  silicon 
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or  magnetic  oxide  material  smaller  than  the  size  of  the  nail  on  your  little  finger. 
The  cost  of  these  chips  is  obviously  extremely  modest  as  reflected  directly  in  the 
cost  for  calculators.  The  impact  of  the  hand-held  calculator  has  been  rather  dra- 
matic due  to  very  widespread  acceptance  as  a  result  of  its  low  cost  and  size. 
School  teachers  in  the  United  States  are  pleading  with  parents  not  to  let  their 
children  borrow  the  hand-held  calculator  to  do  their  homework  because  they 
find  the  children  are  not  learning  arithmetic,  particularly  multilpication  and 
division.  There  are  those  who  ask  whether  it  is  necessary  to  memorize  the  multi- 
plication tables?  Why  do  so  when  a  device  so  easily  portable  is  available  to  do 
multiplication  and  division,  at  a  co.st  of  $25  or  less.  Is  it  necessary  to  even  be 
bothered  learning  arithmetic?  These  are  some  of  the  questions  that  are  beginning 
to  challenge  educators  as  the  tremendous  impact  of  this  one  aspect  of  computer 
technology  is  felt  around  the  world. 

Let  us  return  to  the  mainstream  of  this  lecture  and  the  impact  of  mini-  and 
microcomputer  technology  on  society.  In  November  1973,  minicomputers  were 
being  produced  at  the  rate  of  2800  per  month.  It  is  forecast  that  within  five  years 
thev  will  be  produced  at  a  rate  of  in  excess  of  10,000  per  month.  These  mini- 
computers are  going  to  be  significantly  different  from  the  general  purpose  com- 
puters referred  to  earlier.  They  are  going  to  be  predominantly  specialized  appli- 
cation devices  whose  function  will  be  dedicated  to  one  puri>ose.  The  microcom- 
puter with  4.000  words  of  memory  is  selling  today  for  under  $900  and  by  the  end 
of  this  decade,  will  be  manufactured  for  less  than  $50. 

One  must  fully  understand  the  power  and  utility  of  these  microcomputers,  and 
their  very  low  cost  to  appreciate  the  future.  When  it  is  recognized  that  these 
microcomputers  equipped  with  a  cathode-ray  screen  and  keyboard  will  cost  about 
the  same  as  a  television  set  or  less,  then  the  kinds  of  applications  possible  come 
into  sharper  focus.  This  is  no  longer  a  change  in  degree,  but  a  radical  change  in 
the  kinds  of  applications  for  computers  in  the  future.  Here  I  would  like  to  develop 
some  verbal  pictures  of  some  of  these  applications  that  either  have  already  been 
proven  or  that  will  be  developed  with  such  rapidity  that  three  years  from  now, 
they  will  be  history.  Certainly  before  the  end  of  this  decade  many  of  these  appli- 
cations will  be  taken  for  granted. 

People  have  talked  for  a  long  time  about  using  minicomputers  in  their  own 
homes.  What  can  you  do  with  one,  is  the  question.  Well  let's  start  by  evaluating 
its  use  in  the  field  of  education.  Ten  years  ago  a  device  called  a  teaching  machine 
was  introduced  to  the  market.  Professor  B.  F.  Skinner  of  Harvard  fathered  some 
of  these  ideas.  There  was  a  plethora  of  such  devices,  some  very  crude  and  fre- 
quently unsuccessfully  programmed,  that  were  supposed  to  enable  us  to  learn 
more  rapidly  and  more  easily.  The  process  was  not  fully  understood  and  the 
programs  were  poor— the  product  failed.  However,  with  a  microcomputer  that 
can  control  the  teaching  process  and  by  perfecting  the  programs  which  may  be 
inserted  on  simple  tape  cassettes,  this  can  be  an  accepted  method  of  teaching. 
For  everyday  reference  for  the  student  and  all  in  the  household,  add  to  that  the 
availability  of  an  updatable  electronic  encyclopedia  that  can  do  searching  for  ap- 
propriate material  on  a  subject. 

Minicalculator.s.  not  just  hand-held  but  rather  complex  ones,  are  going  to  be 
available  to  assist  in  such  things  as  tax  returns,  shopping  lists,  keeping  track  of 
things  to  do.  investments,  receipts,  and  diets.  The  whole  field  of  word  processing, 
now  just  embryonic,  is  going  to  become  an  accepted  technique.  It  should  be  pos- 
sible to  plug  a  special  electric  typewriter  into  the  microcomputer  and  perform 
functions  only  sophisticated  office  equipment  can  do  now. 

What  about  the  field  of  entertainment?  The  minicomputer  and  the  micro- 
computer in  your  TV  set  will  enable  you  to  play  games  such  as  ping  pong, 
bridge,  chess,  etc.  Personalized  data  banks  and  reference  services  will  be  avail- 
able to  ascertain  weather,  news,  stock  quotations,  and  not  the  least,  keep  track  of 
the  value  of  your  portfolio.  These  are  some  of  the  things  that  can  happen  within 
the  next  eight  years  by  having  a  microcomputer  terminal  at  home. 

Let  us  turn  to  the  field  of  transportation  and  examine  the  possible  impact 
of  the  minicomputer  or  microcomputer.  Dr.  Charles  T.  Helvey  of  the  University 
of  Tennessee  has  created  a  very  interesting  scenario.  He  states  that  the  goal 
of  traffic  control  is  to  move  automobiles  at  the  maximum  speed,  at  maximum 
safety  at  minimum  cost.  With  that  as  the  goal  it  is  proposed  that  eacli  indi- 
vidual will  have  his  automobile  pretested  annually  to  determine  its  performance 
characteristics  with  an  optimum  driver.  The  automobile  will  then  be  rated.  Each 
person  will  also  be  tested  to  determine  skill  and  response  times.  These  facts  will 
be  stored  about  the  driver  in  a  plastic  card — about  the  car  in  the  memorv  of 
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its  microcomputer.  As  the  car  is  driven,  the  microcomputer  will  be  fed  data  from 
sensors  on  the  road  bed,  the  steering  wheel,  gas  and  brake  pedal,  to  track  the 
performance  of  the  car,  the  driver  and  road  conditions. 

Before  the  car  can  be  started,  the  card  must  be  inserted  into  a  slot  in  the 
car  which  will  then  read  the  data  from  the  card  into  the  microcomputer ;  and 
if  this  is  not  done,  it  will  not  start.  Depending  upon  the  state  of  fatigue  or 
inebriation  of  the  driver  and  his  response  time  in  controlling  the  car,  the 
performance  of  the  system  (the  car.  the  driver  and  road  conditions)  will  be 
matched  against  the  limits  present  within  the  minicomputer.  If  the  computer 
indicates  abnormal  performance  for  the  driving  speed,  a  flashing  light  will  go 
on  in  the  car  which  will  also  be  visible  to  other  automobiles  so  that  the  drivers 
can  take  defensive  measures.  The  police  can  also  note  the  flashing  light  if  the 
speed  of  the  car  and  its  control  are  not  brought  into  balance.  You  can  rest 
assured  that  a  traffic  ticket  will  be  issued  and  restrictions  imposed. 

I  wonder  how  many  of  us  are  aware  of  the  role  that  fractional  horsepower 
motors  play  in  our  lives.  This  invention  is  over  25  years  old.  Did  you  know  that 
in  some  of  the  more  modern-equipped  automobiles  there  are  over  25  fractional 
horsepower  motors?  That  you  can  now  brush  your  teeth  with  a  fractional  horse- 
power motor,  or  shave,  or  beat  eggs,  or  open  cans  or  your  garage  door?  The  list 
can  go  on  for  thousands  of  such  things.  The  house  is  literally  filled  with  frac- 
tional horsepower  motors,  and  yet  none  of  us  gives  the  first  thought  to  the 
fact  that  20  years  ago  they  hardly  were  used  or  that  we  are,  in  fact,  using  a 
motor;  we  just  take  them  for  granted.  Thi.s  happened  becau.se  of  the  great 
decrease  in  the  manufacturing  cost  of  fractional  horsepower  motors.  I  predict 
that  within  20  years  the  microcomputer  will  similarly  involve  itself  in  our  lives, 
in  almost  anything  and  everything  we  do  to  an  extent  that  is  beyond  my 
imagination  to  forecast. 

Let  us  look  at  other  examples  that  should  be  of  particular  interest  here  in 
Australia  where  the  subject  of  health  care  is  so  vital  and  such  an  important 
part  of  your  government's  activities.  A  newspaper  reported  on  a  fascinating 
experiment  conducted  at  Harvard  and  M.I.T.  on  a  protocol  system  for  diagnosis. 
Although  the  methodology  need  not  use  a  computer,  it  was  the  computer  that 
triggered  the  development  and,  in  fact,  can  easily  be  used  to  monitor  and  extend 
the  technique.  The  doctors  have  developed  a  step-by-step  logical  approach  to 
learning  about  a  particular  medical  ailment  which,  if  systematically  followed,  can 
lead  to  a  correct  diagnosis.  A  simple  questionnaire  has  been  developed  and  tested 
using  nurses,  military  medics  and  even  minimally  trained  paramedicals  to  diag- 
nose and  prescribe  for  certain  common  medical  problems  with  accuracy,  safety 
and  patient  satisfaction.  It  is  used  primarily  for  complaints  such  as  coughs,  sore 
throats,  vaginal  infections  and  back  pains,  and  such  chronic  conditions  as  diabetes, 
hypertension,  and  follow-up  treatments  in  pregnancy.  The  form,  rarely  more  than 
a  single  printed  page,  asks  for  specific  symptoms  and  medical  history  to  be  noted, 
then  specific  physical  examinations  are  made  based  on  the  checklists  and  lab 
tests  recommended.  The  form  is  a  simple,  easy  to  follow  chart  with  yes-no  an- 
swers. The  response  ot  one  question,  in  fact,  dictates  the  next  question.  This 
logically  structured  data  collection  technique  and  eventual  diagnosis  is  completely 
individualized.  A  printed  card  orders  the  type  of  action  for  each  patient,  initiates 
tests,  or  prescribes  specific  medication  or  treatment  or  a  referral  to  a  doctor. 

Doctors  have  been  routinely  checking  the  protocol  with  the  patients  before 
they  leave  to  make  sure  that  all  the  steps  have  been  followed  with  no  unusual 
danger  signals  being  ignored.  The  time-saving  is  tremendous.  The  Harvard/ 
M.I.T.  team  reports  that  75%  of  the  patients  examined  by  protocol  by  nurses 
for  respiratory  .symptoms  were  treated  and  sent  home  without  ever  being  seen 
by  a  doctor ;  likewise,  with  over  80%  of  the  women  with  vaginal  complaints.  Most 
any  intelligent,  thorough,  warm  person,  even  one  without  prior  health  experience, 
seems  able  to  administer  the  protocol,  and  the  diagnosis  seems  to  be  extremely 
accurate  and  the  prescriptions  highly  effective. 

In  the  field  of  electrocardiography  much  progress  has  been  made.  The  electro- 
cardiograph measurements  may  be  fed  into  a  computer  and  the  wave  patterns 
can  be  interpreted  and  diagnoses  indicated  quite  frankly  better  than  by  the 
average  doctor.  Of  potentially  greater  interest  is  the  ability  to  identify  cardiac- 
prone  patients.  Many  of  us  know  people  who,  having  just  left  the  doctor's  office 
where  an  electrocardiogrp.ni  was  taken,  die  within  a  few  days  of  heart  failure. 
Why  could  the  doctor  not  identify  these  symptoms?  It  may  now  be  possible  using 
a  computer.  By  programming  the  computer  to  be  over-selective  it  can  find  devia- 
tions in  cardiograms  which  may  not  normally  be  detected  by   the  naked  eye. 
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Research  studies  have  shown  that  a  computer  can  identify  those  who  have  a 
high  predisposition  to  future  coronary  and  arterial  diseases. 

In  the  field  of  tumor  treatment  much  has  already  been  achieved.  The  Washing- 
ton University  hospital  in  .St.  Louis  has  been  xising  a  computer  to  prescribe  radia- 
tion treatment  for  at  least  six  years.  The  goal  is  to  maximize  the  dosage  in  the 
organ  that  is  afflicted  and  minimize  the  damaging  exposure  to  the  skin  and  other 
muscles  around  the  area  by  a  series  of  multiple  exposures  at  different  angles  to 
the  body,  radiation  area,  exposure  time,  and  radioactive  strength  rather  than  a 
broader  single  exposure  as  was  done  in  the  past. 

In  the  field  of  intensive  care  it  is  possible  to  connect  a  patient  to  a  computer 
monitor  that  would  be  more  effective  than  dependence  on  observation  by  avail- 
able nursing  staff.  The  condition  of  the  patient  in  the  intensive  care  unit  is  fol- 
lowed by  constant  electronic  monitoring  of  multiple  physiological  parameters 
such  as  pulse,  blood  pressure,  heart  rate,  body  temperature,  re.spiration  rate,  and 
oxygen  rate.  In  an  uncomputerized  intensive  care  unit,  the  evaluation  and  the 
importance  of  changes  of  these  various  measurements,  individually,  and  as 
related  to  each  other,  may  often  take  time ;  time  that  is  crucial  in  the  care  of  the 
patient.  In  computer-monitored  intensive  care  unit,  the  very  subtle  equilibrium 
beween  these  various  factors  is  expressed  mathematically  as  input  into  the  com- 
puter, and  the  slightest  deviation  is  often  detected  before  a  critical  symptom  is 
even  visible. 

The  administrative  services  of  a  hospital  entail  a  large  amount  of  scheduling 
and  clerical  work.  One  must  allocate  the  resources  of  rooms  available  for  special 
types  of  treatment,  deal  with  the  complexity  of  locating  patients  who  may  be 
moved  from  room  to  room  in  the  hospital,  provide  for  the  sequence  of  the  patient's 
treatment,  time  of  admission,  time  of  discharge,  and  countless  other  details.  A 
record  of  patient  movement  throughout  the  hospital  is  easily  stored  in  a  computer 
and  determination  for  various  treatments,  medication,  and  other  records  enables 
significant  improvement  in  the  administration  of  the  complex,  modern  hospital. 
A  daily  census,  carried  out  at  midnight  when  mobility  is  at  a  minimum,  gives 
the  location  and  status  of  each  bed  and  each  patient  in  the  hospital.  All  clinical 
investigations  and  laboratory  results  for  a  particular  day  or  period  may  then  be 
entered  into  a  patient's  record  for  examination  by  the  doctor  first  thing  in  the 
morning.  This  is  accomplished  by  locating  minicomputer-controlled  remote  print- 
ers at  each  major  nursing  station,  avoiding  the  uncertainties  of  mail  delivery.  The 
complete  computer  storage  of  the  patient's  total  medical  history  is  important  in 
prescribing  treatment  and  is  readily  accessible  through  computerized  files. 

Let  us  probe  into  a  totally  different  area— that  of  distribution.  Last  week,  in 
the  United  States,  a  major  step  was  taken  to  expedite  the  automation  of  food 
check-out  in  supermarkets.  Manufacturers,  wholesalers  and  retailers  of  food 
products  have  finally  agreed  on  a  universal  product  code.  Each  product  will  be 
identified  Ijy  a  ten-bar  code.  P'^ve  of  the  bars  identify  the  manufacturer  and  five 
identify  the  product.  By  the  end  of  this  year,  more  than  half  of  all  the  manu- 
facturers of  food  products  in  the  United  States  will  have  this  ten-bar  code 
inscribed  on  the  food  packages.  It  will  no  longer  be  necessary  to  stamp  the  price 
on  a  product  to  be  read  by  the  checkout  clerk.  The  price  will  be  posted  in  the 
front  of  the  shelf  from  which  you  select  the  product.  As  the  bar  code  is  exposed  to 
an  electronic  reader  or  an  electronic  wand,  the  computer  will  look  up  in  its 
memory  the  current  price  for  that  product.  A  printout  will  be  prepared  that  will 
list  the  product  name,  the  price  and  the  total.  This  will  enable  the  shopper  to 
vertify  what  was  purchased  and.  if  desired,  do  comparison  shopping  on  a  week- 
to-week  basis.  It  is  claimed  that  this  will  yield  60  to  70  percent  speedup  in  checkout 
process  and  eliminate  the  hand  stamping  of  each  product  with  its  price.  Not 
only  will  this  method  achieve  a  long-sought-after  goal,  but  also  inventorv  control 
and  reordering  can  now  be  automatic  because  the  sales  data  can  be  "captured 
within  the  computer.  Sales  analysis,  location  analysis,  and  many  other  mangement 
reports  can  be  easily  prepared.  Likewise,  the  whole  process  ojf  warehousing  and 
shipping  can  be  automated  and  help  reduce  the  very  high  cost  of  food  distribution. 
I  believe  the  information  revolution  will  have  a  greater  impact  on  the  ordinary 
citizen  and  the  environment  within  which  we  live  than  atomic  energy  or.  iii 
fact,  any  other  technological  development  for  the  rest  of  this  century."  Almost 
everyone  will  be  affected  more  or  less  dramatically  bv  computers,  including  the 
use  of  their  leisure  time. 

The  number  of  computer  installations  that  exist  todav  represents  only  two  to 
three  percent  of  the  total  computing  power  that  will  be  in  place  10  years  from 
now.  So,  to  those  of  you  who  are  concerned  about  not  being  able  to  understand 


5052 

some  of  the  current  computers,  don't  worry  about  them.  Just  start  thinking  about 
the  ones  that  will  be  around  five  and  ten  years  from  now.  The  only  limiting  factor 
to  this  projection  is  cost,  and  all  the  indicators  as  shown  by  the  previous  graphs 
clearly  demonstrate  that  the  cost  factor  is  headed  in  the  right  direction — down. 
The  third  part  of  this  presentatio  on  the  consequences  of  the  application  of 
new  technology  on  the  quality  of  life  will  now  be  developed. 

My  friend,  Dr.  Eugene  Fubini.  has  proposed  a  law  in  four  phases  that  defines 
the  consequences  of  the  application  of  new  technology  on  the  quality  of  life. 
His  first  phase  states  that  when  a  new  technology  is  developed,  the  first  thing 
people  do  is  to  use  the  new  technology  to  do  what  they  did  before  but  only  do 
it  better,  (see  figure  13).  For  example,  the  internal  combustion  engine  was 
first  used  to  take  the  place  of  horses,  and  created  the  horseless  carriage ;  like- 
wise, television  initially  took  the  place  of  a  teacher  in  a  classroom. 

In  the  second  phase,  man  thinks  of  new  things  that  have  not  been  done  before. 
Re-examining  the  internal  combustion  engine  one  observes  that  buses  and  trucks 
were  created  and  also  plows  and  other  agricultural  machinery  to  take  the  place 
of  agricultural  workers.  In  the  case  of  television,  movies  were  adapted  to  the 
media,  and  of  greater  significance  TY  brought  live  news  into  our  homes  every 
day.  TV  certainly  has  changed  the  whole  pattern  and  style  of  political  campaigns. 
The  third  phase  provides  that  our  life  style  be  changed  to  match  the  tech- 
nology. The  internal  combustion  engine  made  possible  supermarkets,  major 
shopping  centers,  and  suburbs.  With  television  children  now  stay  home  and  watch 
television  rathe,  than  go  out  and  play.  What  is  essentially  created  for  them  is  a 
vicarious  type  of  experience  through  television  which  the  school  was  supposed 
to  supply  to  the  pre-TV-aged  child. 

These  effects  laid  the  foundation  for  structural  changes  in  our  lives.  For 
example,  the  internal  combustion  engine  not  only  enabled  the  creation  of  suburbs 
and  supermarkets,  but  also  started  a  population  shift  of  poor  people  moving 
from  the  country  into  the  cities  as  they  were  displaced  by  agricultural  machinery, 
filling  the  spaces  in  the  cities  vacated  by  the  exodus  of  the  wealthy  who  were 
moving  into  the  suburbs.  Therefore,  in  a  way  it  may  be  observed  that  the  internal 
combustion  engine  was  the  cause  of  fhe  ghettos. 

Which  leads  to  the  fourth  phase— out  of  tliese  social  consequences  a  new  cul- 
ture is  formed.  It  is  predictable  that  the  video  telephone  will  eventually  signifi- 
cantly reduce  travel  by  automobile  and  airplane.  This  development  will  occur 
as  we  gain  the  ability  to  say  over  the  phone  "show  it  to  me,"  which  will  lead  to 
more  visits  by  communications  media  than  by  physical  transportation. 

Let  use  examine  the  consequences  of  the  application  of  computer  technology 
as  it  progresses  through  the  four  phases  of  Fubini's  Law.  Refer  again  to  figure  13. 
Initially,  the  computer  did  what  was  done  before— only  faster.  It  replaced  large 
numbers  of  people  who  solved  problems  on  calculators.  And  it  wasn't  too  long 
before  we  could  do  things  that  had  not  been  practical  or  possible  and  computers 
were  applied,  for  example,  to  planning  all  facts  of  construction  and  road  build- 
ing, in  complex  control  sy.stems,  to  machine  tool  controls,  guided  missiles  and 
space  flights.  And  now  with  the  low  cost  minicomputer  and  microcomputer,  we 
foresee  a  change  in  our  life  style.  For  example,  the  credit  card  economy  is  the 
first  step  in  the  creation  of  a  totally  new  life  style  in  which  money  need  no  longer 
be  carried.  In  the  banking  industry,  this  is  a  very  serious  matter,  because  banks, 
along  with  all  other  financial  institutions,  are  deeply  concerned  with  their  future 
role  in  society.  I  am  sure  that  your  banks,  like  tho.se  in  the  United  States  and 
in  Japan,  are  examining  all  methods  of  electronic  fund  transfer  and  are  re- 
searching ways  in  which  banks  can  be  involved  in  the  cashless  society.  Without 
a  doubt,  we  will  change  our  life  style  to  accept  the  new  applications  of  computer 
technology.  Quite  frankly,  no  one  can  foresee  the  social  consequences  that  will 
derive  from  this  formidable  dynamic  force. 

Let  me  bring  the  work  of  another  friend  and  expert  to  bear  on  the  subject. 
Dr.  C.  C.  Gotlieb  of  the  University  of  Toronto  has  written  a  book  with  Dr.  Allan 
Borodin  and  they  have  made  some  very  interesting  observations  on  the  spectrum 
of  problem  areas  with  regard  to  computers.  See  figure  14.  There  is  a  progress- 
sion  or  scale  from  the  technical  pedagogical  and  management  problems  at  one 
end  of  the  spectrum  of  problem  ireas.  to  social,  ethical  and  philosophical  prob- 
lems at  the  other.  The  spectrum  changes  from  well-structured,  unambiguous 
formulated  problems  at  one  end  to  those  that  are  more  loosely  defined  and  poorly 
understood  at  the  other.  If  there  are  completely  defined  abstractions  of  physical 
systems  or  if  the  actual  system  can  be  studied  and  modified,  it  is  possible  to  pose 
some  interesting  technical  questions  with  the  hope  of  getting  reasonably  precise 
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responses.  If  mathematical  reasoning  or  experimental  techniques  can  be  applied 
to  answer  questions,  or  if  solutions  may  have  measurable  accuracy,  we  are 
closer  to  the  left  end.  As  we  move  to  the  right  from  the  physical  and  mathematical 
sciences  into  the  social  sciences  of  economics,  sociology  and  political  economy, 
the  responses  become  less  precise  and  more  philosophical.  Here  the  problems  might 
better  be  described  as  issues  and  the  advantages  and  disadvantages  of  various 
courses  of  actions  debated.  Solutions,  or  better,  the  resolutions,  depend  on  agree- 
ment among  values,  goals  and  techniques.  At  the  end  of  the  spectrum  are  ethical 
and  philo-sophical  questions  which  we  cannot  answer  but  we  can  only  hope  to 
illuminate  the  issues  by  examining  semantics  of  the  terms  involved. 

I  have  presented  a  brief  overview  of  where  information  technology  stands  in 
the  spectrum  of  problem  areas.  They  are  predominantly  on  the  left  side  and 
middle  of  figure  13.  The  technical,  managerial  and  economic  problem  areas  are 
well  in  hand  ;  however,  the  legal  and  political  areas  are  not  even  adequately  de- 
fined, while  the  ethical,  social  and  philosophical  areas  have  hardly  been 
addressed. 

In  its  short  span  of  25  years,  the  computer  has  pervaded  to  a  greater  or  lesser 
degree  every  activity  of  business,  government,  education  and  industry,  but  with- 
out exception  has  affected  them  all  appreciably,  and  the  potential  applications 
liave  liardly  been  tapped.  Other  liistory -making  advances  in  technology  may  be 
dwarfed  in  importance  by  the  influence  of  the  computer  on  our  lives  and  our 
environment.  There  is  no  doubt  that  the  information  revolution  will  affect  the 
quality  of  life.  It  remains  to  be  seen  whether  the  information  revolution  will 
improve  the  quality  of  life  and  we  must  all  share  the  responsibility  for  this 
consequence. 

You  have  been  a  most  attentive  audience  and  thank  you  for  inviting  me. 


5054 


WORLD  POPULATION 
1650-2000 


bUUU 
5600 

/ 

5200 

/ 

4800 
4400 
4000 
3600 
3200 
2800 
2400 

/ 

/ 

/ 

z 
o 

_l 
J 

/ 

/ 

z 
o 

/ 

1 

r 

o 

Q. 

/ 

2000 
1600 
1200 

/ 

/ 

^ 

800 

400 

n 

. 

■— 

-^ 

1650  1700 


1800  1850  1900 

YEARS 


1950  2000 


5055 


INCREASE  IN  TRAVEL  SPEED 
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TELEPHONE  COMMUNICATIONS 
1880-1985 


170 
160 
150 
140 
130 
120 
110 
100 

1 

1 

1 

~T~ 

1 

j 

/ 

/ 

9U 
80 
70 
60 
50 
40 

/ 

/ 

/ 

1 

/ 

20 
10 
n 

^ 

"^^ 

J 

^ 

1 

1 

1 

1 

1880   1890  1900   1910   1920  1930   1940   1950  1960   1970   1980   1990 

YEARS 


Fig.  3 


5057 


THE  SPEED  OF  CHANGE 
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EXPONENTIAL  GROWTH  OF  SCIENTIFIC  KNOWLEDGE 
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WORLDWIDE  COMPUTER  MARKET 
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CONSEQUENCES  OF  THE  APPLICATION  OF  NEW  TECHNOLOGY 


FUBINI  S  LAW 

1.  CX)  WHAT  IS  BEING  DONE  -  ONLY  BETTER. 

2.  DO  WHAT  WAS  NOT  DONE  BEFORE. 

3.  CHANGE  LIFE  STYLE  TO  MATCH  TECHNOLOGY. 

4.  SOCIAL  CONSEQUENCES  FORM  A  NEW  CULTURE. 
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SPECTRUM  OF  PROBLEM  AREAS  WITH  REGARD  TO  COMPUTERS 


SOCtAL  ISSUES  IN  COMPUTING.      GOTLIEB  AND  BORODIN 


THE   INDUSTRIAL   REORGANIZATION   ACT    (S.    1167) 
(The  Computer  Industry) 


WEDNESDAY,   JULY   24,    1974 

U.S.  Senate, 
Stjbcommittee  on  Antitrust  and  Monopoly 

OF  THE  Committee  on  the  Judiciary, 

Washington,  D.C. 
The  subcommittee  met  at  10  a.m.  in  room  2228,  Dirksen  Senate  Of- 
fice Building,  Hon.  Philip  A.  Hart  (Chairman  of  the  subcommittee) 
presiding. 

Present :  Senators  Hart  and  Hruska. 

Staff  present:  Howard  E,  O'Leary,  Jr.,  chief  counsel;  Bernard 
Nash,  assistant  counsel ;  Janice  Williams,  chief  clerk ;  Peter  N.  Chum- 
bris,  minority  chief  counsel;  Charles  E.  Kern,  II,  minority  counsel; 
and  Michael  Granfield,  minority  economist. 

Senator  Hart.  The  subcommittee  will  be  in  order. 
The  first  witness  this  morning  is  someone  who  has  testified  in  earlier 
days  before  the  subcommittee,  Mr.  Jack  Biddle,  the  executive  director 
of  the  Computer  Industry  Association.  We  welcome  you  back. 

STATEMENT  OF  A.  G.  W.  BIDDLE,  EXECUTIVE  DIRECTOR, 
COMPUTER  INDUSTRY  ASSOCIATION,  ENCINO,  CALIF. 

Mr.  BiDDLE.  Gentlemen,  we  appreciate  this  opportunity  to  appear 
before  this  committee  to  present  our  testimony  on  what  we  believe  to 
be  an  issue  of  critical  importance  to  both  our  industry  and  our  Nation. 

Although  my  statement  is  rather  long,  I  will  endeavor  to  summarize 
it.  Senator. 

Senator  Hart.  We'll  have  it  printed  in  full. 

[Mr.  Biddle's  prepared  statement  appears  at  the  end  of  his  oral 
testimony  as  exhibit  1.] 

Mr.  Biddle.  The  Computer  Industry  Association  represents  40  mem- 
ber companies  with  combined  annual  revenues  in  excess  of  $1.5  billion 
and  employing  more  than  40,000  people. 

Our  individual  member  firms  range  in  size  from  under  $1  million 
in  annual  sales  to  something  in  excess  of  $200  million.  We  have 
attached  a  list  of  our  member  firms  to  our  testimony. 

Their  products  cover  the  full  spectrum  of  goods  and  services  asso- 
ciated Avith  computers  and  data  processing;  main  frames,  memories, 
tape  drives,  disk  drives,  printers,  data  entry  devices,  terminals,  soft- 
ware, and  services  such  as  leasing  and  systems  consulting. 
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The  association  was  formed  2  years  ago  this  month.  Its  objective 
then  and  now  is  to  endeavor  to  bring  about  free  and  open  competition 
within  the  computer  and  data  processing  industry ;  an  industry  that 
has,  since  its  inception,  been  dominated  and  controlled  by  one  com- 
pany— IBM. 

In  many  respects  our  association  was  born  of  frustration.  Its  found- 
ers had  come  to  realize  that  no  matter  how  superior  their  technology, 
or  how  good  their  product,  sales,  or  service,  their  existence  as  viable 
companies  would  remain  at  the  sufferance  of  the  industry  giant. 

Our  founders  frustrations  ran  even  deeper.  One  Federal  antimonop- 
oly  suit  against  the  giant  resulted  in  a  consent  decree  that  did  little 
to  reduce  the  defendant's  market  share  or  power. 

Another  suit  was  filed  on  the  last  day  of  the  Johnson  administration 
and  for  more  than  3  years  nothing  had  happened  to  bring  it  to  trial. 

We  feel  that  the  time  has  come  for  some  decisions.  If  we,  as  a  nation, 
believe  in  the  concept  of  competition  and  in  the  benefits  of  a  free  enter- 
prise system,  then  we  must  take  steps  to  make  that  system  work. 

The  legislative  mandate  must  be  clarified  and  the  enforcement  ma- 
chinery modernized  and  streamlined.  The  entrepreneur  must  be  able, 
once  again,  to  succeed  or  to  fail  on  his  own  merits. 

He  should  not  be  kept  in  business  through  governmental  interven- 
tion if  his  activity  is  not  providing  economic  benefit  nor  should  he  be 
put  out  of  business  by  a  monopolist  when  his  existence  benefits  the  con- 
sumer and  the  Nation. 

We  believe  that  free  and  open  competition  between  near  equals  is 
good  for  producers,  consumers,  and  the  economic  health  of  our  Nation. 

That  others  share  this  belief  is  borne  out  in  part  by  the  fact  that 
our  membership  has  increased  by  a  factor  of  five  since  we  appeared 
before  this  committee  1  year  ago. 

Since  that  time  a  lot  has  happened.  Our  association  has  asked  the 
Office  of  Management  and  Budget  to  double  the  allocation  for  the 
Justice  Department's  Antitrust  Division. 

We  have  endorsed  in  testimony  the  Tunney  bill,  which  requires  pub- 
lic access  to  the  consent  decree  process.  We've  asked  the  Department  of 
Justice  to  seek  interim  relief  pending  the  outcome  of  the  U.S.  v. 
IBM  case. 

We  asked  the  Federal  court  in  Tulsa,  Okla.,  to  insure  that  IBM  docu- 
ments introduced  into  the  public  record  as  evidence  would  not  be 
destroyed. 

We  are  actively  pushing  for  standards,  both  domestically  and 
internationally,  to  promote  the  interchangeability  of  computer  equip- 
ment and  to  increase  competition  in  the  computer  industry. 

We  recently  offered  $50,000  as  seed  money  to  form  an  independent 
computer  users  association  so  that  the  user  could  be  represented  at 
hearings  such  as  this. 

We  have  asked  the  Congress  to  amend  the  Public  Utilities  Holding 
Company  Act  to  include  telephone  holding  companies;  and  we  have 
endeavored  to  stimulate  informed  public  discussion  of  the  problems 
of  concentration  in  our  industry  and  of  possible  solutions  that  would 
serve  the  best  interests  of  the  three  constituencies :  users,  competitors, 
and  investors. 

In  this  regard,  Senator,  we  did  hold  a  background  briefing  for  the 
Washington  press  corps  day  before  yesterday  seeking  to  encourage 
their  attendance  at  these  hearings. 
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I  would  like,  if  I  may,  to  enter  tlie  materials  distributed  at  that 
conference  into  the  record  at  this  time. 

Senator  Hart.  They  will  be  received. 

[The  materials  referred  to  apj^ear  as  attachments  to  exhibit  1.] 

Mr.  BiDDLE.  Some  of  the  items  include  a  reprint  of  a  recent  article 
in  Harper's  magazine,  along  with  the  ensuing  letters  to  the  editor; 
statistical  data  on  the  industry;  a  glossary  of  terms  so  that  the  lay- 
man can  understand  some  of  the  terminology  that  we  frequently  use. 
in  this  industry;  advances  for  release  on  the  statements  of  myself  and 
Dan  L.  McGurk,  and  reprints  of  articles  from  More  magazine;  Elec- 
tronics magazine  and  Business  Week. 

In  addition,  during  the  past  year,  IBM  was  found  guilty  of  monop- 
olization and  attempt  to  monopolize  by  a  Federal  district  court  in  a 
private  antitrust  case  and  preparations  for  the  trial  of  U.S.  v.  IBM 
have  accelerated  with  the  trial  due  to  begin  this  October. 

In  the  meantime  IBM  has  become  more,  not  less,  aggressive.  Their 
unilateral  control  of  the  marketplace  remains  intact  and  the  prospects 
for  near-term  relief  for  our  industry  continue  to  be  dim. 

For  this  reason  our  association  came  to  this  committee  and  asked  for 
an  opportunity  to  testify.  Relief  for  our  industry  through  the  applica- 
tion of  the  antitrust  laws  is  still  many  years  away. 

The  fact  that  this  committee  is  holding  hearings  on  this  critical 
industry  is  encouraging,  as  is  the  fact  that  the  House  and  Senate  have 
acted  favorably  on  the  Antitrust  Division's  budget  request. 

However,  for  the  problem  before  us  to  be  solved  it  must  first  be 
understood.  In  the  hope  that  we  can  contribute  to  the  deliberations  of 
this  committee  we  would  like  to  make  the  following  key  points. 

One,  the  computer,  as  we  heard  in  yesterday's  testimony,  has  quietly 
revolutionized  life  in  America.  In  doing  so  it  has  become  the  central 
nervous  system  of  our  entire  economy. 

Two,  the  computer  industry  is  dominated  and  controlled  almost  in 
its  entirety  by  one  company,  IBM.  The  extent  of  their  monopoly  con- 
trol is  second  only  to  that  of  A.T.  &  T.'s  over  the  telephone  industry. 

Three,  the  maintenance  of  their  monopoly  control  is  based  upon  a 
number  of  interlocking  strategies,  some  subtle,  some  markedly  preda- 
tory. 

Four,  IBM's  continued  control  over  the  computer  industry  enables  it 
to  control  the  central  nervous  system  of  our  Nation's  economy,  repre- 
senting what  we  believe  to  be,  as  citizens,  a  real  and  dangerous  threat 
to  the  United  States. 

Five,  the  elimination  of  monopoly  power  and  control  of  this  industry 
requires  an  understanding  and  appreciation  of  the  subtle  strategies 
and  techniques  used  to  maintain  it. 

Six,  our  present  antitrust  laws  and  enforcement  procedures  appear 
unable  to  effectively  deal  with  the  problem. 

The  first  commercially  built  computer,  the  Univac  I,  was  delivered 
to  the  Bureau  of  the  Census  in  1951.  In  little  more  than  two  decades 
the  computer  has,  in  fact,  had  major  and  far-reaching  impact  on  our 
Nation  and  our  way  of  life. 

To  a  large  extent  the  computer  has  made  advances  in  other  tech- 
nologies possible.  It  has  taken  over  the  boring  and  repetitive  tasks  and 
freed  man's  hands  and  mind  for  more  creative  work. 

As  each  day  goes  by  new  applications  are  found  for  these  wondrous 
machines.  New  tasks  are  performed  with  lightning  speed  and  accuracy. 
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In  many  respects  this  revolution  has  occurred  quietly.  Few  of  us  ever 
see  a  computer.  We're  almost  totally  unaware  of  the  literally  thou- 
sands of  computers  installed  and  operating  in  our  country  today. 

As  Mr.  Parkin  of  CDC  told  us  yesterday,  computers  sort  our  mail, 
schedule  our  airlines,  process  our  checks,  control  our  electric  power, 
print  out  our  paychecks,  and  calculate  our  bills. 

Wall  Street,  the  Federal  Government,  the  defense  establishment, 
our  transportation  system,  our  banking  system,  our  utilities  and  our 
manufacturers,  are  all  totally  dependent  upon  the  continued  operation 
of  their  data  processing  equipment. 

It  has  taken  us  two  decades  to  convert,  from  clerks  and  reams  of 
paper  to  the  high-speed  processing  of  millions  of  pieces  of  information 
contained  in  a  single  magnetic  tape  or  disk. 

The  task  of  reversing  this  process,  should  it  ever  become  necessary, 
would  be  virtually  impossible.  There  is  no  going  back. 

Today  the  smooth  functioning  of  our  Nation's  economy  is  synony- 
mous with,  and  wholly  dependent  upon,  the  smooth  functioning  of 
our  installed  base  of  electronic  computers. 

Unfortunately,  a  situation  has  developed  that  threatens  the  operation 
of  this  key  national  resource.  In  the  computer  field,  the  lack  of 
standards  has  made  the  interchange  of  equipment  and  media  between 
systems  difficult  and  inefficient. 

Few  people  not  intimately  involved  with  our  industry  are  cognizant 
of  the  fact  that  each  computer  center  is  unique  unto  itself.  There  is 
simply  no  way  to  borrow  the  computer  next  door. 

This  is  equally  true  of  an  auto  manufacturer's  assemblyline,  an 
airline's  reservation  system,  or  Federal  Reserve  banks  clearing 
operations. 

In  each  instance  they  must  rely  upon  their  computer  system  supplier 
for  systems  service  and  support.  There  is  no  other  alternative. 

The  significance  of  what  I've  described  above  becomes  clear  when 
one  realizes  that  7  out  of  10  computers  in  America  today  were  produced 
and  are  serviced  by  one  entity,  IBM. 

If,  for  the  sake  of  illustration,  their  field  service  organization  were 
unavailable  for  2  weeks,  our  Nation  would  slowly  and  inexorably 
grind  to  a  halt. 

The  transportation  system,  the  banking  system,  the  communications 
system,  and  the  Fortune  500  manufacturing  companies  would  all  cease 
functioning — layoffs  would  be  in  the  millions — creating  chaos  beyond 
comprehension. 

Personally,  I  know  of  no  other  single  corporation  in  the  world  with 
this  much  potential  power  over  a  nation's  economy.  Although  they 
surely  wouldn't  abuse  it,  the  very  possession  of  this  much  power  in 
the  hands  of  a  few  people  is  frightening. 

It  is  all  the  more  so  when  one  realizes  that  few  Americans,  including 
their  Representatives  on  Capitol  Hill,  even  know  that  it  exists. 

It  is,  I  believe,  important  for  the  committee  to  understand  how 
this  situation  came  about.  The  computer  industry  can  be  a  classic  case 
study  through  which  some  important  lessons  might  be  learned  about 
the  monopolization  of  high  technology  industries  and  some  insights 
gained  as  to  the  effectiveness  of  existing  antitrust  laws  in  our  present 
environment. 
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Tomorrow  my  collea<iue,  Dan  L.  ]\IcGurk,  will  comment  on  some 
actions  that  this  committee  and  the  Confrress  mi<rht  take  to  rectify 
this  situation. 

Althonofh  most  jieople  associate  the  be^rinninrrs  of  the  computer 
industry  with  the  first  commercial  Univac  I,  the  data  processing  in- 
dustry as  we  know  it  is  an  extension  of  the  punched-card  tabulating 
machine  industry,  an  industry  that  goes  back  to  the  1930's. 

Judge  Earl  R.  Larson,  in  deciding  the  HoneijweJh  Inc.  v.  Sperry 
Rand  case^civil  action  4-67  CIV  138,  U.S.  District  Court,  4th  Dis- 
trict, Minnesota — recognized  the  transfer  of  market  control  that  took 
place  during  the  transition  from  punched-card  equipment  to  digital 
computers. 

In  his  findings  of  fact  and  conclusions  of  law,  Judge  Larson  said : 

In  1956,  IBM  was  the  principal  U.S.  supplier  of  80  column  tab  card  equipment. 

The  tremendous  customer  base  which  IBM  had  because  of  its  domination  of 
the  tabulating  industry  had  a  good  deal  to  do  with  its  position  in  the  early 
days  of  EDP  industry,  and  *  *  *  gave  them  the  predominant  role,  which  has 
tended  to  perpetuate  itself. 

Further,  he  went  on  to  note  that  in  1956,  IBM  shipped  85  percent 
of  all  new  equipment.  "At  the  end  of  1956.  IBM  had  75  percent  of 
all  EDP  systems  outstanding"  in  America. 

Against  this  background  it  is  important  to  note  the  Department 
of  Justice  filed  an  antitrust  suit  against  IBM  on  January  21,  1952. 

The  Government  suit  charged  IBM  with  monopolizing  the  tabulat- 
ing machine  industry  and  engaging  in  various  restrictive  practices 
in  the  conduct  of  business. 

At  the  time  the  Government  action  was  filed,  and  for  some  years 
thereafter,  IBM  had  about  a  90-percent  share  of  the  tabulating  equip- 
ment business. 

On  January  25.  1956,  the  U.S.  District  Court  for  the  Southern 
District  of  Xew  York,  Judge  Edelstein  presiding,  approved  a  consent 
decree  entered  in  the  case  of  the  United  States  v.  IBM. 

The  decree  contained  numerous  remedial  provisions  directed  at 
the  IBM  tab  monopoly  and  to  a  limited  extent  at  its  rapidly  growing 
EDP  monopoly. 

In  retrospect,  it  is  clear  the  Department  of  Justice  failed  to  realize 
that  IBM's  monopoly  of  the  tab  market  had  already  served  its  pur- 
pose. It  provided  them  with  a  massive  customer  base  which  could 
be  converted  over  to  computers  and  in  turn,  allow  them  to  escape  from 
the  more  onorous  provisions  of  the  consent  decree. 

IBM'S  monopoly  control  was  not  shaken.  During  the  period  1955 
through  1967,  IBM's  share  of  the  general  purpose  data  processing 
market  fluctuated  between  65  and  78  percent. 

During  this  period,  it  should  also  be  noted  that  some  very  able 
and  well-financed  companies  took  an  active  interest  in  the  computer 
industry. 

]My  first  assignment  when  I  joined  the  professional  staff  of  Booz, 
Allen  &.  Hamilton  in  1957  as  a  consultant  was  to  examine  the  com- 
puter market  for  the  Bendix  Corp. 

At  that  time  the  EDP  market  a]:»peared  to  be  highly  competitive 
and  a  number  of  companies  were  seeking  to  establish  themselves. 
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The  United  States  v.  IBM  consent  decree  had  been  signed  and  her- 
alded as  a  significant  step  toward  establishing  competition  in  the 
computer  marketplace. 

Meaningful  competition,  however,  did  not  develop.  No  competitor, 
other  than  Sperry  Rand,  attained  more  than  a  5-percent  share  of  the 
installed  computer  base  through  the  year  1967. 

In  late  1960,  I  was  again  asked  to  examine  the  computer  market 
for  Bendix. 

They  had  been  a  competitor  for  some  4  years  and  achieved  annual 
sales  of  over  $10  million.  They  had  a  good  computer  already  in  the 
marketplace  and  several  others  in  development. 

Yet  when  all  of  the  facts  were  in  we  were  forced  to  conclude  that 
they  had  no  alternative  but  to  withdraw  from  the  computer  industry. 

Our  reasoning  in  1960  remains  valid  today.  First,  IBM  and  its  near- 
est competitor  can  be  expected  to  continue  to  hold  more  than  70  per- 
cent of  the  market. 

Next,  IBM  has  established  a  pattern  of  rental  that  requires  the 
infusion  of  massive  amounts  of  capital  and  substantial  losses  before 
break-even. 

Three,  IBM  sets  de  facto  standards  for  the  industry,  unilaterally 
and  secretly. 

Four,  participation  in  the  computer  market  requires  major  expen- 
ditures for  hardware  and  software  development  in  the  creation  of  a 
large  nationwide  sales  and  service  organization,  even  before  you  begin. 

In  our  report  to  the  Bendix  board  we  concluded : 

*  *  *  in  addition  to  IBM,  in  light  of  their  control  of  70  percent  of  the  market, 
there  is  room  in  the  computer  industry  for  only  two  or  three  other  companies 
on  a  profitable  basis. 

Currently  there  are  at  least  16  companies  [I960],  almost  all  of  which  are 
knowledgeable,  well-financed  firms  with  an  avowed  purpose  of  making  a  perma- 
nent place  in  the  computer  business.  In  our  opinion,  all  but  three  or  four  will 
fail  to  do  so. 

It  is  not  easy  to  advise  a  client  to  withdraw  from  a  market  and  forego 
what  later  might  prove  to  be  a  substantial  profit  opportunity. 

Our  conclusion  as  to  IBM's  monopoly  ]:)ower  was  questioned  by 
many.  An  editorial  carried  in  one  of  our  industry's  foremost  trade 
publications  said  that  free  enterprise  was  alive  and  well  and  innovation 
and  superior  price  and  product  performance  would  tell. 

Of  the  author's  nine  examples,  six  have  been  forced  to  withdraw 
from  the  market.  Perhaps,  of  more  importance,  of  the  16  companies 
that  we  had  identified  as  serious  entrants  into  the  computer  market  in 
the  late  1950's,  10  have  since  failed  or  withdrawn  from  the  market,  and 
of  those  remaining  none  has  achieved  more  than  a  10-percent  share 
of  the  market. 

Judge  Sherman  A.  Christensen,  in  rendering  his  decision  m  the 
Telex  V.  IBM  case— 72-C-18,  U.S.  District  Court  for  the  Northern 
District  of  Oklahoma,  September  17, 1973—  said : 

The  strength  of  competitors  is  relevant  to  an  assessment  of  market  power  *  *  * 
Difficulty  in  entering,  weakness  of  competing  companies,  and  dependence  of 
competitors  upon  dominant  forces  in  the  market  are  among  the  indicia  of  market 
control  on  the  part  of  an  alleged  monopolist. 

Judge  Christensen  went  on  to  say : 

Claimed  necessity  of  responding  to  competitive  influences  beyond  the  control 
of  the  alleged  monopolist  may  be  only  its  excuse  for  anticompetitive  conduct  for 
the  purpose  of  maintaining  or  extending  monopoly  power  or  to  surmount  threat- 
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ened  competition  *  *  *  monopoly  is  possible  in  a  young,  dynamic  and  complex 
industry,  as  well  as  in  an  old  or  static  one  and  may  be  even  more  feasible,  in 
special  cases,  through  the  masking  of  selective  market  strategies  in  the  overall 
technological  developments. 

Many  companies  have  sought  to  carve  out  a  profitable  niche  in  the 
general  purpose  computer  system's  market.  Few  have  succeeded. 

How  is  this  possible  in  our  system  ?  It  is  ahnost  inconceivable  that 
the  vast  majority  of  these  companies  were  poorly  managed,  under- 
financed, or  incapable  of  satisfying  some  valid  customer  need. 

Those  who  have  sought  to  penetrate  the  market  have  lost,  in  total, 
literally  billions  of  dollars  of  their  shareholder's  money,  yet  their  cor- 
porate power  and  ability  ranks  them  among  America's  most  successful 
corporations — Ford,  RCA,  Litton,  General  Electric,  Bendix,  Philco, 
North  American  Aviation,  and  Xerox — yet  none  has  been  able  to  reach 
break-even  in  the  computer  business. 

One  can  only  conclude  that  a  formidable  giant  must  indeed  guard 
the  gate  to  the  computer  marketplace  and  to  the  land  of  profits. 

Fortunately,  the  attempts  of  these  other  companies  to  enter  the  com- 
puter market  did  not  represent  a  complete  loss.  The  industry  in  our 
Nation  benefited  greatly  from  their  transitory  participation. 

In  their  efforts  to  penetrate  the  market  they  became  the  principal 
sources  of  innovation  during  the  1950-70  time  frame. 

IB]M  has  lagged  behind  rather  than  led  the  technology  in  the  mar- 
ketplace. An  indication  of  their  failure  to  innovate  is  vividly  shown  in 
attachments  5  and  6  to  our  testimony. 

Attachment  5  is  the  minutes  of  the  management  committee  of  the 
IBM  Corp.  on  October  29, 1970. 

The  management  committee  is  the  second  highest  management  group 
within  the  IBM  organization.  As  you  might  note,  in  paragraph  3  of 
those  minutes,  it  says : 

We  are  very  strong  in  the  marketplace  and  we  are  continuing  to  use  old 
technologies. 

We  believe  that  the  control  unit  for  the  printer  will  pose  technical  problems 
for  competition  but  they  feel  that  plug  to  plug  printers  should  arrive  in  the 
marketplace  shortly. 

These — IBM — printers,  however,  are  predicated  on  older  technology. 

The  only  printer  that  they  had  at  the  time  involving  advanced  tech- 
nology, "has  less  than  a  10-percent  chance  of  being  available  within 
a  5-year  period." 

The  next  attachment,  5B,  the  minutes  of  June  14,  1958,  observe, 
"That  we  were  2  or  3  years  behind  competition  in  the  field  effect  tran- 
sistor area."  They  indicate  also  some  other  efforts  not  to  introduce 
new  products  that  did  not  fit  their  marketing  strategy. 

Perhaps  in  the  technology  area,  though,  the  most  significant  one  is 
attachment  6,  which  is  a  quarterly  product  line  assessment  where 
IBM's  management  team  evaluates  the  competitive  effectiveness  of 
their  products  against  those  in  the  marketplace. 

They  evaluate  them  as  either  being  deficient  relative  to  competition, 
equal,  or  superior.  In  their  opinion,  as  of  August  12,  1971,  out  of  67 
IB]M  products  evaluated  they  considered  36  to  be  deficient,  22  equal 
to  competition,  and  only  9  superior.  These  documents  were  entered 
into  evidence  in  the  Telex  v.  IBM  case. 

IBM  has  seldom  brought  the  fruits  of  their  labors  in  the  R.  &  D. 
area  to  the  marketplace  until  forced  to  do  so  by  competitive  pressures. 
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IBM  points  to  the  continuing  improvement  in  the  price-performance 
ratio  of  computers  as  an  indicia  of  the  competitiveness  of  the  computer 
market. 

The  facts,  however,  show  that  cost  and  prices  have  largely  been 
lowered  by  conversion  from  vacuum  tubes  to  solid  state  devices  such 
as  this  committee  saw  yesterday. 

The  latter  were  based  on  research  by  Bell  Laboratories.  Similar 
situations  may  be  noted  in  the  use  and  application  of  virtual  memory, 
time  sharing,  remote  terminals,  and  most  other  important  advances 
in  the  state  of  the  art. 

The  reason  IBM  invents  but  doesn't  innovate  is  obvious.  If  you  rent 
your  product,  and  recover  your  investment  in  x  months,  the  bulk  of 
the  revenues  derived  beyond  this  point  are  pure  profit. 

The  longer  the  product  can  be  kept  in  place  the  more  profitable  it 
becomes.  Under  these  circumstances  the  motivation  is  to  maintain  the 
status  quo  as  long  as  possible,  bringing  a  new  product  to  market  only 
when  competitive  pressures  make  it  mandatory. 

If  innovation  has  not  been  the  source  of  IBM's  dominance  of  the 
computer  industry,  Avhat  has?  Judge  Christensen  answered  this  ques- 
tion in  part  when  he  said  in  his  conclusions : 

The  court  concludes  that  maintenance  of  IBM's  monopoly  power  in  the  relevant 
market  for  plug  compatible  peripheral  products  was  not  the  result  of  IBM's 
superior  skill,  foresight,  or  industry,  and  was  not  the  result  of  superior  products, 
business  acumen,  or  historic  accident. 

...  It  was  its  failure,  as  IBM  itself  recognized,  to  develop  new  technology  and 
superior  performing  products  as  rapidly  and  effectively  as  it  had  hoped,  and  the 
capability  of  plug-compatible  manufacturers  to  keep  abreast  of,  and  in  limited 
instances  surpass,  some  of  the  technological  developments  .  .  .  that  motivated 
it — IBM— to  undertake  predatory  pricing  and  long-term  leasing  to  stem  the 
growth  of  its  plug-compatible  competitors. 

Judge  Christensen  also  noted. 

. . .  The  court  infers  and  concludes  that  IBM  had  and  exercised  monopoly  power. 
...  Its  own  strategy,  investigations,  and  planning,  were  premised  to  an  im- 
portant degree  upon  the  assumption  that  it  had  such  power. 

The  very  predatory  intent  with  Avhich  ...  its  strategies  were  planned,  as  well 
as  the  nature  and  direction  of  its  competitive  responses,  strongly  suggest  a  con- 
sciousness of  market  power  and  a  determination  to  utilize  it.  .  .  . 

This  is  not  to  say  that  there  was  any  ruthless  or  nakedly  aggressive  programs 
contemplated  or  carried  out ;  anything  that  was  done  by  way  of  strategy  was 
sophisticated,  refined,  highly  organized,  and  methodically  processed  and  consid- 
ered. But  in  this  day  and  age  such  conduct  is  hardly  less  acceptable  than  the 
naked  aggressions  of  yesterday's  industrial  powers  if  unlawfully  directed  against 
competition. 

The  organized,  selected,  subtle,  and  sophisticated  approach,  indeed,  may  pose 
more  danger  under  modern  conditions  than  instantly  more  obvious  strategy. 

Senator,  those  are  Judge  Christensen's  words,  not  mine. 

If  I  might  for  a  moment,  though,  turn  to  plaintiff's  exhibit  67,  "task 
force  to  review  OEH  PC  file  suppliers"  we  see  some  insight  as  to  Judge 
Christensen's  comment  about  carefully  refined  strategies. 

This  document,  from  the  Telex  vs.  IBM  case,  was  taken  from  IBM's 
file  aiul  sets  forth  the  project  for  a  task  force  to  review  its  plug-com- 
patible competitors. 

You  will  note  listed  supjiliers  to  be  examined  in  detail  were  Memo- 
rex,  Telex.  Centurv,  Control  Data  Coi-p.  and  Potter. 

You  will  note  fui-ther  down,  paragra])!!  1  in  the  analysis,  they  ask 
their  field  force  to  report  fullv  on  all  competitive  installations. 
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With  a  maintenance  force  that  covers  every  IBM  installation  in  the 
United  States  it  is  very  simple  to  issue  an  order  to  go  out  and  count 
competitive  products. 

The  second  page  of  that  exhibit,  numbered  page  4,  as  entered  in  the 
court,  you  will  notice  in  paragraph  5  they  want  an  indepth  financial 
analysis  of  these  competitors — what  is  their  cash  flow  ? 

And,  in  fact,  it  came  out  in  testimony  that  they  built  a  very  sophis- 
ticated computerized  model  using  all  the  latest  techniques  that  ex- 
amined the  number  of  secretaries  that  the  company  might  have,  what 
their  cost  of  goods  would  be,  and  were  able,  then,  in  turn,  to  look  at  or 
create  hypothetical  income  statements  and  balance  sheets. 

They  inquired  into  the  finance  company  arrangements  of  these  plug- 
compatible  competitors.  And  then  the  question  is  raised  under  point  B, 
what  would  be  the  effect  of  IBM  2314  price  changes  on  the  PCM 
competitore?" 

And  then  down  below  they  really  get  to  the  heart  of  it.  How  long 
can  our  competitors  go  on  2314  prices  ? 

We  go  to  the  next  page,  a  memorandum  to  a  senior  financial  officer 
of  IBM  discussing  the  fixed  temi  plan  indicates  that  some  charts  were 
attached  dealing  with  the  presentation  to  the  management  review 
committee,  the  highest  level  group  in  IBM. 

You  will  note  on  the  next  page,  part  of  the  flip-charts,  their  con- 
clusion was  that  if  IBM  lowered  their  prices,  their  competitors  would 
have  to  respond. 

In  doing  so  they  would  have  no  funds  for  manufacturing  or  en- 
gineering, and,  to  use  IBM's  terms,  would  become  dying  companies. 

Although  sequestered  in  the  Telex  vs.  IBM  case,  a  document  was 
entered  into  the  public  record  in  the  United  States  v.  IBM  case  that 
bears  upon  IBM's  use  of  a  combination  of  sophisticated  and  subtle 
techniques  in  its  programs  to  maintain  absolute  market  control. 

This  memo,  written  by  IB]\rs  director  of  business  practices,  and 
discovered  in  the  files  of  IB^NI's  director  of  marketing,  is  shown  as  an 
attachment  and  a  facsimile  is  reproduced. 

Incidentally,  Senator  Hart,  this  is  one  of  the  1,200  documents  in- 
volved in  the  Judge  Edelstein's  contempt  of  court  citation  against 
IBM  and  his  leveling  of  a  $150,000  a  day  fine. 

He  was  recently  upheld  by  the  Supreme  Court,  and  these  contested 
documents  have  now  been  turned  over  to  the  Department  of  Justice. 

You  will  note  that  !Mr.  Faw  says  : 

The  liability  of  IBM's  risk  lease  is  dependent  on  price  leadership  and  price 
control. 

By  price  leadership,  IBM  has  established  the  value  of  data  processing. 

IBM  then  maintains  or  controls  that  value  by  various  means :  timing  of  new 
technology  insertion  ;  functional  pricing ;  coordinated  management  of  delivery ; 
support  services  and  inventory  :  refusal  to  market  surplus  used  equipment ;  re- 
fusal to  discount  for  age  or  for  quantity  ;  strategic  location  of  function  in  boxes  ; 
solution  selling  rather  than  hardware  selling;  and  refusal  to  support  subsequent 
use  hardware,  et  cetera. 

At  the  bottom  of  the  page  you  Avill  note  that  he  observed  that  "Legal 
problems  are  emerging  as  a  result  of  certain  practices  which  are  key 
underpinnings  to  our  price  control." 

He  goes  on  to  say : 

The  key  underijinnings  to  our  control  of  price  are  interrelated  and  interde- 
pendent. One  cannot  be  changed  without  impacting  others. 
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These  interrelationships  are  not  well  or  widely  understood  by  IBM  manage- 
ment. Our  price  control  has  been  sufficiently  absolute  to  render  unnecessary  direct 
management  involvement  in  the  means. 

The  Department  of  Justice  complaint  specifically  covers  varying  profit  mar- 
gins and  an  intensive  investigation  of  this  issue  would  reveal  the  extent  of  our 
price  control  and  its  supix»rting  practices. 

Such  a  revelation  would  not  be  helpful  to  our  monopoly  defense. 

He  suggests  that  if  IBM's  price  control  is  seriously  threatened  it 
is  necessary  that  IBM  management  fully  understand  how  to  respond. 

His  recommendation,  which  is  consistent  with  what  we  have  seen 
in  some  of  the  other  exhibits,  was  to  assemble  a  small,  knowledgeable, 
secure  group  to  think  through  these  issues,  particularly  in  their  inter- 
relationships, to  define  the  emerging  environment,  and,  in  effect,  de- 
velop the  strategies  so  at  the  end  of  the  United  States  v.  IBM  case 
all  will  continue  to  be  well. 

The  effectiveness  of  these  and  other  market  control  techniques  has 
been  obvious  to  those  of  us  who  have  worked  in  the  computer  industry. 

After  more  than  two  decades,  IBM  still  holds  almost  65  percent  of 
the  worldwide  installed  base  of  general  purpose  EDP  systems. 

Domestically,  IBM's  nearest  competitor  has  a  9.4-percent  share  of 
the  market  and  even  this  was  achieved  in  part  by  acquiring  GE's  in- 
stalled base. 

The  third  ranking  competitor,  TJnivac,  with  an  8-percent  share,  ac- 
quired RCA's  installed  base  when  they  closed  the  doors  on  their  com- 
puter operation. 

Senator,  if  IBM's  control  of  this  important  industry  is  to  be  reduced 
it  is  necessary  to  understand  how  it  was  obtained  in  the  first  place  and 
how  it  is  perpetuated  today. 

IBM's  policies  and  pricing  in  the  area  of  computer  systems  is  con- 
sistent with  a  long  corporate  history  of  exploitation  of  customers  and 
the  exclusion  of  competitors. 

In  the  1920's  the  firm  dominated  the  market  for  office  tabulating 
equipment  to  much  the  same  extent  it  now  reigns  over  the  computer 
industry. 

As  IBM  emerged  as  the  dominant  supplier  of  computer  equipment, 
it  again  devised  ingenious  methods  for  profiting  from  and  holding  onto 
its  monopoly. 

Though  the  technique  of  tying  computing  supplies  to  computer 
equipment  was  foreclosed  by  IBM's  earlier  confrontation  with  the 
Justice  Department,  the  same  ends  were  accomplished  through  slightly 
different  means. 

The  approach  taken  by  management  in  the  1950's  and  1960's  was  to 
refuse  to  sell  either  computer  main  frames  or  peripheral  equipment 
outright;  instead  offering  only  month-to-month  leases. 

Maintenance  had  to  be  purchased  from  IBM. 

In  two  ways  this  lease-only,  required-maintenance  marketing  struc- 
ture enabled  IBM  to  effectively  charge  higher  prices  for  computing 
services  to  high-demand  customers. 

First,  customers  with  a  greater  need  for  computers  would  tend  to 
want  more  peripheral  equipment  and,  with  a  monopoly  of  both  rnain 
frames  and  peripherals,  IBM  could — and  did — charge  inflated  periph- 
eral prices. 

The  second  method  of  discriminating  in  price  between  customers 
lay  in  terms  of  the  maintenance  contract.  More  intensive  users  had  to 
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pay  ''extra  shift  differentials'"  on  the  pretext  that  extra  use  resulted 
in  added  wear  and  tear. 

In  1956  when  the  Department  of  Justice  signed  a  consent  decree 
with  IBM,  supposedly  curbing  IBM's  abuse  of  its  market  power,  the 
lease-only  element  of  hs  marketing  policies  was  eliminated;  however, 
maintenance  continued  to  be  tied. 

As  in  1932,  Sherman-Clayton  had  served  to  pry  loose  1  of  the  10 
fingers  closed  around  the  customer's  throat.  Somehow  the  free  enter- 
prise system  was  supposed  to  loosen  the  others. 

Once  again  the  tenacity  and  creativity  of  IBM's  management  pre- 
vailed. Additional  strategies  were  developed  and  implemented  in  order 
to  freeze  out  potential  competition. 

The  most  significant  anticompetitive  policies  through  the  1960's 
were  the  maintenance  lock  and  software  bundling,  the  provision  of 
operating  and  applications  software  at  no  extra  charge  to  the  lessees. 

Both  practices  tended  to  erect  insurmountable  barriers  to  new 
company  entry. 

Until  the  late  1960's  IBM's  competitive  stance  was  basically  pas- 
sive; the  barriers  to  entry  erected  by  long  term  strategies  had  been 
successful  in  protecting  its  monopoly,  and  the  firm  was  rarely  required 
to  take  visible  offensive  action  against  competitors. 

But  after  the  introduction  of  IBM's  System/360,  things  changed. 

Yesterday,  as  Mr.  Katzenbach  said,  "In  a  competitive  market  if 
the  dominant  company  charges  excessive  prices,  competitors  will  move 
in  and  serve  the  market's  needs." 

IB]\I  was  netting  35  percent  on  many  peripheral  products.  A  user 
with  an  IBM,  CPU  was  locked  in  because  of  the  conversion  problems. 

The  only  peripherals  it  could  use  were  IBM's.  In  1967  the  Telex 
Corp.  and  other  small  electronics  manufacturers  began  producing 
equipmxent  designed  to  replace  IBM  tape  drives,  disk  drives,  and 
printers. 

Their  products  simply  plugged  into  the  IBM  main  frame,  and  were 
transparent  to  the  system  and  to  the  user,  hence  the  term  "plug-com- 
patible manufacturers." 

These  products,  as  Judge  Christensen  observed,  in  many  instances 
were  technologically  superior,  yet  less  expensive  than  the  IBM  equip- 
ment they  replaced. 

By  1970  business  for  plug-compatible  manufacturers  was  booming. 
They  had  captured,  roughly,  10  percent  of  the  plug-compatible  market ; 
leaving,  of  course,  the  remaining  90  percent  to  IBM. 

The  IBM  response  was  quick.  A  series  of  price  cuts  Avas  initiated 
in  1970,  which,  according  to  internal  IBM  documents  subpenaed  by 
Telex  in  its  successful  antitrust  suit,  were  calculated  to  kill  off  the 
plue-compatible  competition. 

These  were  followed  in  1971  and  1972  with  long-term  leasing  plans 
which  had  been  prohibited  for  10  years  by  the  1956  consent  decree — 
but  that  expired  in  1966 — designed  to  further  erode  the  viability  of 
plug-compatible  competitors. 

Plaintift''s  exhibit  323,  dealt  with  the  "dving  company"  prediction. 
To  offset  planned  revenue  decreases  in  the  peripherals  area,  IBM 
raised  main  frame  prices  to  maintain  IBM's  average  profit  at  32 
percent. 
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Judge  Christensen,  in  his  September  1973  decision  characterized 
IBM  tactics  as  "*  *  *  unlawful  predatory  conduct  *  *  *  intended 
to  *  *  *  maintain  its  monopoly  position." 

The  effect  of  IBM's  moves  on  the  plug-compatible  competitors  was 
devastating.  Telex,  for  example,  lost  over  half  its  sales  from  1971  to 
1972,  and  has  yet  to  operate  profitably  since  the  IBM  attacks.  The 
same  can  also  be  said  of  Memorex. 

The  long  IBM  history  of  employing  marketing  strategies  which 
exclude  competitors  with  a  view  toward  maintaining  its  monopoly 
power  and  profits  is  a  textbook  case  of  the  abuses  the  authors  of  the 
antitrust  statutes  intended  to  prevent. 

When  unchecked  IBM  complacently  reaped  the  fruits  of  monopoly ; 
when  callenged  it  responded  Avith  vigor  to  bring  competitors,  no  mat- 
ter how  small,  to  financial  ruin. 

Traditional  antitrust  enforcement,  as  was  noted  yesterday,  has  fo- 
cused largely  on  eliminating  blatantly  illegal  practices  such  as  collu- 
sion in  restraint  of  trade,  reciprocity,  below  cost  selling,  price  fixing, 
and  other  such  obviously  unethical  practices. 

Perhaps  it  has  been  the  failure  to  understand  that  the  modern  day 
monopolist  employs  a  variety  of  far  more  subtle  techniques  to  main- 
tain his  monopoly  power  that  has  caused  the  Department  of  Justice  to 
miss  the  target  on  two  prior  occasions. 

Some  of  the  more  subtle  techniques,  as  Mr.  Faw  has  so  helpfully 
pointed  out  in  his  "  'Thoughts  for  Consideration,'  *  *  *  solution  sell- 
ing rather  than  hardware  selling  *  *  *"  is  a  key  underpinning  of 
IBM's  monopoly  power. 

At  the  very  beginning  of  the  design  cycle  the  architecture  of  an 
IBM  system,  including  the  interconnection  and  interactions  between 
each  of  its  separate  functional  parts,  is  structured  to  achieve  efficient 
data  processing  and  to  lock  the  customer  into  IBM  products  and 
services. 

This  technique  is  employed  in  the  design  of  the  logical,  mechanical, 
and  electrical  interfaces  between  the  central  drives,  memories,  and 
printers. 

It  is  also  used  in  the  design  of  the  software  that  operates  the  system. 

Several  examples  serve  to  illustrate  the  interaction  between  archi- 
tecture and  monopoly  power  with  the  introduction  of  the  IBM  370 
family  of  computers,  IBM  standardized — internally — in  the  interfaces 
between  its  central  processing  units  and  its  peripheral  devices.  This 
move  briefly  increased  the  computer's  flexibility  by  allowing  him  to 
replace  various  devices  as  his  needs  changed. 

In  1969,  however,  IBM  realized  that  many  customers  were  inter- 
connecting peripheral  devices  produced  by  other  suppliers — devices 
that  were  superior  in  performance  and  lower  in  price  than  the  IBM 
equipment — and  they  took  steps  to  remedy  the  situation. 

As  one  of  several  strategies  aimed  at  stemming  the  competitive  tide. 
IBM  moved  the  electronic  controller  out  of  the  peripheral  device  and 
into  the  computer  main  frame. 

This  forced  competition  to  redesign  its  products,  but  furthermore, 
resti-icted  their  opportunities  to  innovate  in  the  electromechanical 
design  area. 

Because  IBM  hardware  interfaces  are  kept  secret  until  first  product 
shipment,  a  user  or  a  competitor  Avishing  to  interconnect  must  obtain 
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the  new  product,  reverse  engineer  the  interface,  and  then  design  their 
device  so  that  it  works  properly  with  the  host  IBM  computer,  obvi- 
ously losing  valuable  time. 

It  is  this  that  IBM's  marketing  force  uses  to  sign  up  customers  on 
1- or  2-year  contracts.  n    i    ^^    i.  ■*-  • 

When  the  competitor  finally  gets  to  the  market  he  finds  that  it  is 

foreclosed.  ,  .        ^        ^     ^ 

The  recent  Bell  d-  Howell  vs.  Kodak  case  hinged  on  Eastman^s  use 
of  the  camera-film  interface  to  obsolete  competitive  products  and  bring 
new  systems  into  the  market  while  foreclosing  competitive  response. 

In  this  instance,  in  order  to  settle  a  private  antitrust  suit,  Kodak 
agreed  to  disclose.  18  months  before  the  first  shipment,  the  specifica- 
tions of  any  new  film  product,  a  market  in  which  Kodak  is  alleged 
to  possess  monopoly  power,  to  qualified  camera  manufacturers  who 
requested  the  information.  •      -a 

A  similar  provision  in  the  computer  industry  would  be  one  signifi- 
cant step  in  reducing  IBM's  monopoly  power. 

Another  block  is  in  the  software  area,  the  instructions  that  tell  a 
computer  what  to  do.  An  article  from  this  month's  Datamation,  shown 
as  attachment  8,  entitled  "IBM's  Operating  System  Monopoly"  sets 
forth  how  IBM  uses  system  software  to  lock  out  competition. 

If  I  might  quote  very  quickly,  the  author  notes  that : 

"IBM  currently  monopolizes  the  development  and  support  of  IBM  operating 
systems. 

This  monopoly,  which  started  almost  10  years  ago,  has  played  continuous 
havoc  with  IBM  360  and  370  users. 

In  1970  the  operating  systems  were  the  one  piece  of  software  that  IBM  chose 
not  to  unbundle.  Was  it  an  act  of  kindness? 

Comijetition  does  not  happen  spontaneously,  especially  in  the  area  of  operating 
systems.  Some  software  companies  can  "pick  up  the  crumbs."  However,  there 
is  no  effective  or  economical  way  for  a  would-be  competitor  to  break  into  the 
field. 

It  is  an  interesting  article  and  I  suggest,  when  you  have  time,  you 
read  it. 

By  including  software  in  the  price  of  a  system,  competitive  offerings 
are  foreclosed.  Moreover,  by  bundling  the  operating  system  with  the 
central  processing  unit,  IBM  maintains  absolute  control  over  the  useful 
life  of  both  the  software  and  the  system. 

For  example,  this  control  was  recently  used  to  disconnect  competi- 
tive terminals  from  IBM  systems.  Terminals  generally  interconnect 
with  a  computer  system  over  telephone  wires — a  standard  interface 
available  to  all. 

Thus,  independent  terminal  manufacturers  were  permitted  entry 
into  this  market.  Soon  a  variety  of  superior  price-performance  prod- 
ucts became  available. 

When  faced  with  the  growing  success  of  the  independent  terminal 
manufacturers,  IBM  simply  announced  that  they  would  no  longer 
maintain  the  software  necessary  to  allow  non-IBM  termin)als  to 
interact  with  IBM  computers. 

The  mere  announcement  of  this  move  severely  impacted  sales, 
l^rofits,  and  access  to  capital  of  the  targeted  competitors. 

IBM's  ability  to  unilaterally  set  de  facto  standards  for  the  various 
media  used  to  record  computer  data  provides  yet  another  form  of 
market  control. 
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To  make  matters  even  worse,  IBM  also  refuses  to  sell — at  any 
price — the  calibration  tapes  and  disks  needed  to  insure  compatibility 
when  media  produced  by  others  is  used. 

As  we  recently  testified  before  the  House  Commerce  Committee  on 
hearings  on  the  International  Voluntary  Standards  Cooperation  Act — 
H.R.  7506 — standards  are  employed  in  many  industries  as  a  market 
control  technique,  but  in  our  industry  the  dominant  company  resists 
the  development  of  standards  because  their  employment  would  unlock 
a  major  element  of  their  market  control. 

So  far,  w^e  have  looked  at  anticompetitive  strategies  dealing  primar- 
ily with  the  design  and  production  of  the  computer  itself. 

Other,  even  more  subtle,  strategies  depend  upon  when  IBM  does 
things  and  on  what  they  tell  their  customers. 

As  noted  earlier,  IBM's  director  of  marketing  practices  character- 
ized the  timing  of  new  technology  insertion  as  one  of  the  key  factors 
underlying  the  company's  control  over  the  value  and  cost  of  data 
processing. 

As  the  dominant  force  in  the  industry,  IBM  carefully  controls  the 
level  of  technology  available  to  the  user.  Their  motivation  is  obvi- 
ous— nothing  can  be  allowed  to  prematurely  obsolete  equipment  IBM 
lias  out  on  lease. 

No  innovator  in  our  market,  because  of  IBM's  enormous  prestige, 
image,  and  market  share,  can  successfully  introduce  a  new  concept  in 
computer  technology  unless  IBM  supplies  its  seal  of  approval  by 
announcing  a  similar  product. 

Without  IBM's  blessing,  the  product  or  concept  is  doomed  to  be  a 
commercial  failure  regardless  of  its  intrinsic  or  economic  merit. 

On  the  other  hand,  this  means  that  it  is  next  to  impossible  for  a 
competitor  to  gain  commercial  acceptance  of  an  innovation  ahead  of 
IBM. 

On  the  other  hand,  IBM  can,  and  does,  use  "artificial"  innovations 
to  stifle  competitors.  By  moving  an  interface,  shifting  the  location  of  a 
controller  from  peripheral  to  main  frame,  changing  a  communications 
protocol,  or  some  similar  "improvement,"  IBM  can  effectively  obso- 
lete any  competitive  product  it  wishes. 

This  ability  to  introduce  new  products,  media,  or  approaches  that 
completely  changes  the  rules  of  the  game  without  warning  is  another 
element  of  IBM's  monopoly  power. 

In  this  way  IBM  is  able  to  keep  all  of  its  competitors  off  balance, 
force  them  to  spend  excessive  amounts  of  development  dollars  to 
catch  up,  and  squeeze  them  into  a  position  where  the  competitor  must 
recover  his  investment  and  his  profit,  if  any,  in  3  or  4  years,  while 
IBM  can  recover  its  in  5  or  6  years. 

To  a  layman  this  much  market  control  on  IBM's  part  may  well 
sound  inconceivable.  However,  the  well  cultivated  IBM  image  coupled 
with  the  lack  of  sophistication  on  the  part  of  the  consumer — again,  a 
fact  of  life  in  our  industry  that  has  been  a  carefully  nurtured  by- 
product of  IBM's  dominance— makes  it  not  only  conceivable  but  nearly 
insurmountable. 

Many  of  the  advances  in  our  industry  have  been  made  by  the  smaller 
competitor  who  substituted  a  new,  lower  cost  component  or  subsystem 
for  an  older  design ;  for  example,  substituting  semiconductors  for  core 
memories  or  providing  off-line  capabilities  in  a  printer  controller  so 
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that  it  does  not  use  CPU  time.  Although  I  did  say  that  such  innova- 
tions can  be  freely  brought  to  mr.rket,  I  did  not  say  that  IBM  would 
allow  them  to  become  commercially  successful. 

When  a  change  in  standards,  hardware  or  software  interfaces,  prices, 
or  the  timing  of  new  teclinology  insertion  fails  to  keep  one  or  more 
competitors  in  their  proper  place — small  and  weak — IBM  has  two 
additional  ti-ump  cards  to  play. 

The  first  involves  notifying  the  customer  that  IBM  cannot,  or  will 
not,  provide  field  engineering  support  or  maintenance  of  the  computer 
so  long  as  a  competitive  device  is  attached  to  the  system. 

This  strategy  has  been  used  extensively,  and  I  might  say,  very  effec- 
tively, against  the  vendors  of  add-on  memory  subsystems. 

Since  I  wrote  this,  the  front  page  of  Computer  World  this  week 
came  out  with  a  verified  report  that  in  the  State  of  Massachusetts  IBM 
salesmen  were  sending  out  letters  to  370  135  users  suggesting  that 
there  is  no  such  thing  as  a  plug-compatible  memory  and  that  IBM 
probably  would  not  maintain  their  computer  if  they  bought  a  com- 
petitive product. 

This  is,  according  to  IBM's  acknowledgment,  totally  contrary  to 
corporate  policy.  They  don't  understand  how  it  happened,  and  so  forth. 

It  is  the  third  instance  of  this  in  our  industry  in  2  years. 

The  "refusal  to  maintain"'  strategy  lacks  credibility  in  those  cases 
where  the  competitive  device  is  not  physically  integrated  with  the  host 
computer,  the  computer  terminal,  for  example. 

IB]M  has  recently  begun  informing  customers  that  IBM  cannot  or 
will  not  guarantee  the  performance  of  the  system  if  a  non-IBM  device 
is  used  in  conjunction  with  it. 

A  recent,  rather  blatant,  example  of  this  ploy  was  in  California's 
Teale  Data  Center  Procurement  where  IBM  simply  put  the  caveat  in 
as  part  of  their  proposal. 

I've  discussed  a  number  of  the  strategies  employed,  singly  and  in 
combination,  by  IBM  to  maintain  its  market  control  and  to  suppress 
competition. 

Unfortunately,  time  and  space  limitations  prohibit  detailing  the 
literally  dozens  of  other  anticompetitive  strategies  that  IBM  employs. 

This  does  not  imply  that  the  latter  are  any  less  effective  than  those 
discussed  above.  Many  of  them  are  classic  monopoly  tactics. 

For  example,  the  use  of  long-term  leases  with  punitive  cancella- 
tion penalties  to  foreclose  competition;  the  lowering  of  prices  on 
products  where  they  face  competition  coupled  with  compensating 
price  increases  on  products  where  competition  is  not  a  factor ;  the  an- 
nouncement of  "phantom  products"  to  block  legitimate  competitive 
offerings;  refusals  to  deal — for  example,  IBM  will  not  sell  com- 
ponents or  subassemblies  to  other  manufacturers  at  any  price;  the 
intentional  withholding  of  planned  product  improvements — for  later 
introduction  as  mid-life  kickers^ — all  calculated  to  obsolete  competi- 
tive products  without  impacting  IBM's  own  inventory;  and  lastly, 
reciprocity. 

Virtually  all  of  the  strategies  I  have  mentioned  are  encompassed 
in  the  15  priA'ate  antitrust  suits  and  the  Federal  antitrust  action  now 
pending  against  IBM. 

Attached  to  my  testimony  are  a  number  of  documents  taken  from 
both  the  TeJex  and  Greyhound  v.  IBM  cases.  To  me  they  clearly  docu- 
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ment  some  of  the  attitudes  and  decisions  of  IBM's  top  management 
committees  and,  if  I  may  say,  quite  a  bit  of  arrogance. 

[See  exhibit  1  at  the  end  of  witnesses  prepared  statement.] 
Mr.  BiDDLE.  After  reading  these  and  other  IBM  documents  now  in 
the  public  record  one  cannot  avoid  believing  that  Judge  Christensen's 
finding  and  Mr.  Faw's  memo  as  to  the  source  of  their  monopoly  con- 
trol comes  much  closer  to  the  truth  than  do  the  protestations  of  their 
attorneys. 

The  latter  contend  that  IBINI  is  besieged  on  all  sides  by  more  than 
1,000  able  competitors  and  is  watching  its  market  share  decline  from 
its  already  paltry  38  percent. 

One  may  well  ask,  if  this  contention  is  true,  how  is  it  that  not  one 
single  entrant  into  this  market  in  the  past  decade  has  achieved  rev- 
enues that  even  approach  1  percent  of  IBM's  ? 

Is  there  any  doubt  as  to  why  the  members  of  our  industry  petition 
the  courts  and  the  Congress  for  relief  ? 

The  fundamental  intent  of  our  Nation's  antitrust  laws  is  to  protect 
consumers  not  competitors.  One  may  well  ask,  how  has  the  user  of 
computers  and  of  data  processing  services  faired  during  these  past 
two  decades  of  IBM  monopoly  control  ? 

As  I  noted  earlier,  IBM's  key  underlying  competitive  strategy  has 
been  to  maintain  maximum  product  differentiation,  to  avoid  any 
meaningful  industry  standardization,  and  to  provide  upward  mo- 
bility within  its  own  line. 

"\Miether  the  early  computer  user  started  with  an  IBM  punch  card 
accounting  machine,  or  by  having  his  data  processing  work  done  by 
the  IBM  Service  Bureau  Corp.,  or  by  renting  his  own  computer,  he 
soon  found  that  conversion  to  a  competitive  system  was  virtually 
impossible. 

IBM  software  is  so  intertwined  with  its  operating  and  data  storage 
systems  that  they  cannot  easily  be  separated.  One  user,  testifying  in 
the  Telex  v.  IBM  case,  indicated  that  the  problem  of  converting 
from  an  IBJNI  system  to  a  competitive  system  was  so  complex  and. 
therefore,  so  risky  he  would  not  cliange  vendors  despite  almost  price/ 
performance  advantages  that  might  be  available. 

A  variety  of  strategies  have  been  employed  by  new  entrants  to  this 
market  in  their  efforts  to  penetrate  this  barrier. 

The  limited  penetration  they  have  achieved  in  their  relatively  stable 
market  shares  over  a  20-year  span  would  indicate  tliat  no  strategy 
has  succeeded. 

The  level  and  quality  of  IB^NFs  service  and  support  and  their  care- 
fully nurtured  image,  have  kept  the  user  reasonably  well  satisfied  and 
passive. 

Of  course,  few  usere  have  anv  idea  of  the  costs  and  penalties,  the 
withheld  technology,  and  the  behind-the-scene  practices  being  em- 
ploved  to  keep  competitors  in  line. 

The  user  in  our  industry  has  little  idea  of  wliat  his  world  might 
be  like  if  there  wei'c.  in  fact,  true  competition  for  his  business. 

Only  in  recent  months,  as  a  result  of  V.^.  v.  IBM.  CDC  v.  IBM. 

Greyhound  v.  IBM.  Telex  v.  IBM.  and  other  antitrust  suits,  has  the 

computer  user  begun  to  see  the  scope  of  IBM's  control  over  his  destiny. 

Even  so.  he  remains  largely  passive.  Perhaps  because  this  is  the 

wav  it  has  alwavs  been. 
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In  my  openintr  remarks,  I  noted  that  the  IB:M  Corp.  has  an  avre- 
some  amout  of  economic,  market,  and  political  power. 

I  hope  that  I  have  been  able  to  provide  this  committee  with  some 
insig-hts  into  the  extent  of  this  power  and  its  sources. 

This  one  company  can,  if  it  so  chooses,  bring  the  economy  of 
America  to  a  grinding  halt.  Its  self -perpetuating  management  answers 
to  no  one. 

The  controlling  shareholders  care  very  little  about  what  manage- 
ment does  or  how  they  do  it,  so  long  as  they  keep  piling  np  profits. 

Their  employees  are  well  taken  care  of  and  happy ;  their  customers 
are  passive;  their  competitors  impotetit. 

There  are  no  checks  and  balances. 

Our  European  and  Asiatic  trading  partners  recognize  the  import 
of  what  I  have  reported  here.  They,  too,  fear  total  IBM  dominance. 

At  present  they  are  striving  to  stem  the  tide  by  pouring  massive 
subsidies  into  their  indigenous  computer  industry. 

So  far,  it  has  done  little  to  shake  IBM's  hold  on  their  computer 
industries.  Gradually,  nontariff  trade  barriers  are  being  erected  in 
the  hope  that  the  American  stranglehold  of  their  industry  will  be 
broken. 

To  date  these  XTTB's  have  impacted  the  exports  of  U.S.-based 
manufacturers;  however,  it  has  had  little  effect  on  IBM. 

Our  Government  moved  to  remedy  this  problem  on  the  last  day  of 
the  Johnson  administration.  Almost  6  years  have  elapsed. 

During  this  period  IB]\I  and  its  attorneys  have  used  every  con- 
ceivable tactic  to  delay  its  coming  to  trial.  Well  they  might,  for  their 
net  aftertax  profit  per  day  is  $4.5  million. 

They  have  been  chastized  by  two  Federal  judges  for  destroying 
the  index  to  evidentiary  material  prepared  by  Control  Data. 

They  have  been  held  in  contempt  of  court  for  refusing  to  turn  over 
documents;  and  they  have  created  diversion  after  diversion. 

Two  appeals  to  the  Supreme  Court  have  been  denied,  and  now, 
3  months  before  the  trial  is  to  start,  they  are  laying  the  groundwork 
for  another. 

Each  day's  delay  is  worth  $4.5  million  net  aftertax  profits,  so  why 
not  drag  it  out  ? 

Clearly  they  have  the  ability  to  do  so.  The  defendant's  legal  staff 
outnumbei's  that  of  the  Department  of  Justice  by  more  than  10  to  1. 

Obviously,  in  a  case  involving  depositions  of  more  than  1.000  com- 
panies, over  500  witnesses,  and  some  1,500,000  pages  of  evidentiary 
material,  this  imbalance  gives  IBIM  a  distinct  advantage  over  the 
Antitrust  Division  of  the  Department  of  Justice. 

In  the  meantime  the  capital  markets  have  turned  their  backs  on 
all  but  a  few  industry  ])articipants.  Many  have  concluded  that  IBM's 
market  power  will  not  be  curbed  and  that  its  control  over  competitors 
Avill  remain  unchecked. 

The  refusal  to  invest  in  IBlNI's  competitors  makes  predictions  of  their 
demise  a  self-fulfilling  prophecy. 

Even  now  IBM  is  putting  the  finishing  touches  on  its  1977  product 
line.  If  the  internal  documents  now  in  the  public  record  are  at  all  in- 
dicative, the  strategies  are  already  in  place  to  insure  a  continuation 
of  IB^NI's  market  power  and  control  for  many  years  to  come. 
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Relief  from  the  IBM  monopoly  will  not  come  from  the  application 
of  backward-looking  antitrust  concepts  and  simplistic  relief  plans. 

Imaginative  solutions  must  be  developed— solutions  that  bring  the 
benefits  of  free  and  open  competition  to  the  computer  marketplace 
and  that  serve  the  best  interests  of  our  industry,  the  investment  com- 
munity, and  the  public. 

We  do  not  wish  to  see  IBM  punished.  They  have  made  invaluable 
contributions  to  our  industry  and  to  our  Nation.  We  do  not  wish  to  see 
them  regulated  like  A.T.  &  T.,  for  this  would  stifle  their  creativity 
and  skill. 

However,  we  do  believe  that  it  is  essential  that  their  unilateral  con- 
trol over  the  computer  and  data  processing  industry  be  ended  com- 
pletely. 

Should  the  Congress  fail  to  deal  effectively  with  monopolization  of 
the  computer  industry,  the  Nation  will  be  exposed  to  potentially 
massive  economic  harm  resulting  from  unfettered  abuse  of  the  domi- 
nant firm's  market  power. 

IBM  has  already  shown  itself  perfectly  willing  to  sacrifice  near- 
term  profits  to  bring  competitors  to  financial  niin,  thus  insuring  its 
monopolistic  prices  and  profits  over  the  long  run. 

Eventually,  potential  challengers  will  realize  the  pure  folly  of 
attempting  to  introduce  even  technologically  superior,  lower  cost 
products  in  an  environment  of  predatory  IBM  responses. 

When  potential  competition  is  exhausted,  when  even  the  RCA's  and 
GE's  fear  to  tread  upon  IBjNI  territory,  the  only  remaining  check 
upon  IBM  behavior  will  have  disappeared. 

The  threat  of  eroding  market  shares  serves  as  a  powerful  force, 
spurring  firms  in  other  industries  to  make  technological  improve- 
ments, keep  prices  at  a  reasonable  level,  and  generally  respond  to 
customer  needs. 

For  IBM,  that  threat  will  no  longer  be  real,  as  potential  competi- 
tors will  fear  the  financial  consequences  of  challenging  IBM  domi- 
nance. 

America  will  then  be  faced  with  an  unthreatened  one-firm  computer 
industry  as  complacent,  as  uninnovative,  and  wasteful  as  the  legally 
monopolized  telephone  industry  has  already  been  allowed  to  become. 

Thank  you. 

Senator  Hart.  I'm  sure  your  last  statement  is  not  universally  agreed 
to. 

Mr.  BiDDLE.  As  you  know.  Senator,  we  presented  a  statement  to  this 
committee  with  our  thoughts  on  tlie  telephone  problem. 

Senator  Hart.  That  exhibit  that  you  cited  to  us,  that  is  your  attach- 
ment 6,  where  it  is  a  breakdown  of  some  hundred-odd  products.  That 
is  an  IBM  evaluation  of  the  quality  of  their  products  against  their 
competitors. 

Mr.  BiDDLE.  Against  those  of  their  competitors. 

Senator  Hart.  Our  tally  shows  that  IBM  judged  their  product  to  be 
deficieiit  compared  to  those  of  competitors,  36  times;  equivalent  to 
their  competitors,  22  times ;  and  superior  to  the  products  of  their  com- 
petitors, 9  times. 

How  representative  a  product  listing  is  reflected  in  those  hundred- 
odd  items  ? 
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Mr.  BiDDLE.  Well,  as  we  scan  through  it,  virtually  all  of  their  "sys- 
tems" reflect  their  small  system^;  and  their  small  scientific  systems. 

Page  8  represented  not  only  tape  and  disk  products  in  the  market- 
place and  storage  products  but  even  unannounced  products.  You'll 
notice  their  FIR  project — and  they  assign  tliis  type  of  a  name  as  a 
confidential  preannouncement  handle — was  equal  even  before  it  wa? 
announced. 

One  of  the  interesting  thing's  to  observe  in  this  document  is  that 
IBM  contends  in  all  of  the  antitrust  cases  that  there  is  no  way  to  de- 
fine the  market. 

And  yet,  if  you  will  notice,  even  the  table  of  contents  of  this  internal 
document,  which  is  produced  quarterly  and  has  been  for  j^ears,  defined 
the  markets  very  neatly :  Large  systems,  intermediate  systems,  small 
commercial  systems,  peripheral  products. 

And  yet,  in  Tulsa,  they  allege  there  is  no  such  market  as  peripheral 
products.  So  this  represents  their  full  product  line. 

Now,  actually,  these  are  simply  the  summary  sheets  of  a  document 
that  is  about  200  pages  thick  and  goes  in  considerable  detail. 

Senator  Hart.  The  reason  I  was  struck  by  that  is  that  one  of  the 
basic,  almost  primitive,  notions  we  have  about  a  competitive  society  is 
that  one  is  rewarded  in  proportion  to  the  quality  of  his  products. 

And  the  argument  goes,  "'\^^ly  crucify  me  just  because  I  am  good?" 
It  was  for  that  reason  that  I  was  struck  because  this  would  suggest 
that  whatever  the  reasons  for  the  preeminence  of  this  producer,  in  his 
own  judgment,  it  is  not  the  quality  of  his  product. 

Mr.  BiDDLE.  That's  correct.  And  you  will  also  note  it  was  not  his  low 
prices.  If  you  look  at  attachment  11,  that  is  simply  the  profit  and  loss 
statement  for  a  single  product;  the  net  aftertax  profit  is  predicted  to 
be  35  percent. 

[See  attachments  to  exhibit  1  at  the  end  of  witnesses'  prepared  state- 
ment.] 

Mr.  BiDDLE.  Perhaps  attachment  9,  plaintiff's  exhibit  472,  gives  us  a 
clue.  This  is  a  letter  from  Mr.  T.  V.  Learson,  the  president  of  IBM 
at  that  time,  to  one  of  their  financial  executives,  where  he  says : 

Group  is  looking  forward  to  a  profit  at  48  montlis  of  some  35  to  38  percent  on 
memory  with  a  profit  of  25  percent  on  the  central  processing  unit. 

At  the  above  profit  level  for  memories,  Group  estimates  they  will  be  30  percent 
above  competition  in  price. 

He  says,  "Originally,  I  advised  on  the  price  memories  of  CPU's  both 
at  30  percent."  They  readily  agree  that  CPU's  cannot  be  easily  dupli- 
cated. 

AVhat  he  is  really  saying  is  that  it  cannot  be  replaced  because  of  the 
software  lock  whereas  memories  can  be. 

I  conclude  that  we  should  have  a  25-percent  profit  on  memories  and  raise  the 
price  on  our  CPU's  so  that  we  have  an  overall  32  percent. 

The  classic  monopoly  tactic  of  lowering  prices  where  you  face  com- 
petition, raise  them  where  you  are  protected  from  competition. 

Mr.  O'Leary.  Mr.  Biddle,  in  your  statement  you  say — and  I  am 
quoting : 

The  most  significant  anticompetitive  policies  through  the  1960's  were  the 
maintenance  lock  and  software  bundling;  the  provision  of  operating  software 
with  no  extra  charge  to  lessees.  Both  practices  tend  to  erect  insurmountable  bar- 
'•'ors  to  new  company  entry. 
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You  are  saying  in  effect  that  any  competitors  had  to  offer  the  full 
range  of  those  products  and  services  ? 

Mr.  BiDDLE.  Yes. 

Mr.  O'Leary.  For  the  record,  would  you  describe  the  difference  be- 
tween operations  software  and  applications  software  ? 

Mr.  BiDDLE.  I  think,  as  Control  Data  explained  yesterday— and  I'm 
not  a  technician;  my  20  years  has  been  spent  on  advising  corporate 
managers  how  to  be  monopolists  until  the  last  2  years — the  operating 
system  are  the  internal  instructions  that  direct  a  computer  in  a  house- 
keeping sense. 

It  controls  the  use  of  peripheral  devices ;  it  basically  provides  all  of 
the  machine  interfaces  without  reference  to  a  specific  application; 
whereas  the  applications  software  is  the  software  that  does  the  payroll, 
or  calculates  taxes,  or  performs  a  specific  task. 

Mr.  O'Leary.  Some  of  these  things  are  more  related  to  the  making 
of  the  CPU  than  others;  is  that  not  correct?  For  example,  the  opera- 
tions software. 

Mr.  BiDDLE.  The  operating  system  is  an  integral  part  of  the  archi- 
tecture of  the  CPU  or  it  can  be  made  so.  It  can  also  be  made  inde- 
pendently of  the  CPU  if  you  know  the  specifications  of  the  CPU. 

Mr.  O'Leary.  And  at  the  present  time  are  these  items  bundled  to- 
gether by  IBM? 

Mr.  BiDDLE.  Yes ;  they  are. 

Mr.  O'Leary.  You  described  Avith  reference  to  Mr.  Learson's  memo, 
cutting  prices  on  products  facing  competition  and  raising  them  on 
the  CPU  where  there  is  less  competition. 

You  also  indicated  that  IBM  instituted  long-term  leasing  plans  for 
plug-compatible  products.  I  take  it  this  is  what  is  referred  to  by  the 
fixed-term  plan  ? 

Mr.  BiDDLE.  That's  correct ;  fixed-term  plan  and  long-term  plan. 

Mr.  O'Leary.  Would  you  describe  what  the  terms  were  prior  to  the 
institution  of  the  fixed-term  plan  and  what  they  became  afterward? 

Mr.  BiDDLE.  Well,  prior  to  the  introduction  of  these  plans  it  had  been 
IBM  policy,  basically,  to  rent  all  equipment  on  a  30-day-notice  basis. 

As  competitors  became  successful,  IBM  introduced  the  extended- 
term  plan,  the  fixed-term  plan,  which  gave  the  customer  a  significant 
discount.  I  think  it  was  8  percent  and  16  percent. 

And  in  turn  it  had  substantial  cancellation  penalties  if  he  canceled 
before  it  expired.  They  also,  though,  came  up  with  a  creative  little 
kicker  that  allowed  that  to  be  extended  on  a  month-to-month  basis. 
As  I  indicated  in  my  testimony,  when  IBM  comes  into  the  market- 
place on  a  surprise  basis  Avitli  a  complete  change  in  design,  the  com- 
petitor must  then — or  even  the  user  if  he  is  a  so]:)histicated  user  and 
trying  to  interface  his  own  system — ^let  in  line  to  get  delivery  on  a 
system,  wait  for  delivery  of  the  system,  take  electronic  instrumenta- 
tion and  reverse  engineer  it;  then  develop  the  interface  so  another 
device  can  effectively  work  with  that  system. 

And  by  that  time  thev've  locked  up  the  marketplace. 

]\Ir.  OT^EARY.  Now,  I  want  to  move  on  to  another  problem.  You  also 
indicate  that  IBM  moved  the  electronic  controller  out  of  the  peripheral 
device  and  into  the  computer  main  frame. 

A  phrase  in  Mr.  Fftw's  memo  caught  my  eye  in  that  respect,  "stra- 
tegic location  of  function  in  boxes." 
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Are  you  saying  that  IBM  took  something  that  was  previously  out- 
side the  box  and  put  it  inside  the  box  so  there  is  no  longer  anything  to 
plug  into  ? 

Mr.  BiDDLE.  In  effect,  yes.  In  Judge  Christiansen's  findings  he 
observed  that  in  moving  the  controller  out  of  the  peripheral  it 
achieved  two  things;  actually,  it  achieved  three. 

One,  it  reduced  the  ^alue  of  the  peripheral  product  in  the  market- 
place because  the  electronics  represented  a  significant  portion  of  the 
cost  and  the  profitability;  moved  it  into  the  main  frame — "under  the 
covers"  is  the  term  that  is  used — lea^'ing  the  peripheral  manufacturer 
the  option  of  basically  making  an  electromechanical  device  that  takes 
its  instructions  from  the  CPU. 

The  net  effect  of  that  is  that  it  restricts  the  peripheral  manufac- 
turer's opportunity  to  be  innovative  in  the  way  he  does  his  electro- 
mechanical design. 

And,  frankly,  in  data  ]5rocessing  today  that  is  one  of  our  major 
remaining  areas  for  breakthroughs,  higher  speed  printers,  higher  speed 
tape  drivers,  and  so  forth.  IBM  has  preempted  that. 

The  other  is  that  the  customer — at  least  when  this  initially  hap- 
pened— wanted  the  benefit  of  a  competitive  product  and  the  competi- 
tive controllers  flexibility,  but  in  effect  the  customer  is  forced  to  buy 
two :  The  one  that  came  with  the  CPI"  and  the  one  that  did  not. 

The  minutes  of  IB]M"s  management  committee  indicate  that  future 
strategy  Avill  exploit  this  more  and  more  because — and  I  can  see 
why — in  Telex  v.  IBM^  Judge  Christiansen  set  out  injunctive  relief 
that  could  have  helped  unlock  this  industry. 

And  Mr.  Katzenbach  managed  to  convince  Judge  Christiansen  that 
there  were  technological  necessities  that  justified  eliminating  that 
injmictive  relief. 

I  consider  Judge  Christiansen  a  very  wise  man,  but  I  also  do  not 
think  he  fully  understands  the  design  of  a  computer  well  enough  to 
understand  that  that  technological  necessity  is  more  myth  than  fact. 

INIr.  O'Leary.  How  is  the  user  supposed  to  be  better  off  by  taking 
things  which  are  outside  of  the  box  and  putting  them  inside  ? 

Mr.  BiDDLE.  Frankly,  I  do  not  know.  The  only  person  I  know  that 
is  better  off  in  that  practice  is  IBM. 

]Mr.  O'Leary.  You  go  on  to  discuss  IB^M's  hardware  interfaces  and 
the  fact  that  they  are  kept  secret  until  the  first  new  product  shipment 
and  describe  the  lag  time  before  a  competitor  can  catch  u]). 

How  would  standards  help  alleviate  that  problem,  if  at  all  ? 

Mr.  BmnLE.  Well,  Mr.  O'Leary,  CEBEMA,  the  other  trade  associ- 
ation in  our  industry,  is  secretariat  of  the  X-.3  Committee  of  the 
American  Xational  Standards  Institute. 

For  6  years,  this  committee  had  been  working  on  the  development 
of  an  I-O  interface  standard  so  that  all  manufacturers  would  be  work- 
ing to  a  common  standard  for  the  benefit  of  the  user. 

In  that  6-year  period  there  had  been  relatively  little  progress.  And, 
in  fact,  they  had  taken  a  U.S.  position  that  we  would  resist  further 
efforts  by  the  International  Standards  Organization  to  develop  stand- 
ards in  tins  area. 

Our  association  intervened,  and  at  the  moment  it  looks  like  we  are 
making  ]:)rogress  in  this  area.  PTowever,  let's  be  frank :  IBM  has  a  lot 
to  lose  if  there  were  standards. 


As  we  indicated  in  our  House  Commerce  Committee  testimony,  the 
small  company  is  very  much  hampered  in  the  standard  making  process 
because  it  is  costly,  but  even  if  he  can  succeed  in  pushing  for  a  do- 
mestic standard,  IBM's  participation  in  the  standards-making  bod- 
ies from  all  free  world  countries  that  participate  on  the  international 
level  allows  them  to  block  us  there. 

This  is  not  a  national  problem,  it  is  an  international  problem.  The 
lack  of  standards  has  been  used  in  our  industry  as  a  monopoly 
tactic. 

Mr.  O'Leary.  Mr.  Faw's  memo  talks  about  how  IBM  has  estab- 
lished the  value  of  data  processing  usage  and  how  it  controls  value. 
It  then  makes  reference  to  timing  of  new  technology  insertion. 

You  discussed  both  the  power  of  IBM's  image  and  the  alleged  use 
of  artificial  innovations.  Can  you  give  me  an  illustration  of  what  you 
mean  by  "artificial  innovations"  ? 

Mr.  BiDDLE.  As  I  prepared  my  testimony  I  had  half  a  dozen  in  mind, 
but  they  escape  me  at  the  moment.  If  you  would  address  that  question 
to  Dan  McGurk  tomorrow,  or  if  he  can  come  forward,  I  think  he  might 
be  able  to  respond. 

Mr.  O'Leary.  You  obviously  feel  that  IBM  has  enormous  market 
power.  Is  the  key  to  that  power  the  fact  that  it  is  in  a  number  of 
interrelated  markets,  main-frame  support  services,  software  mainte- 
nance, all  of  them  put  together  ? 

Mr.  BiDDLE.  Yes,  it  certainly  is.  And  with  their  recent  announce- 
ment in  the  Comsat  area,  it  indicates  they  plan  to  be  in  some  more. 

There  is — I  believe— a  memo  that  sheds  some  light  on  that  subject. 
I  don't  find  it  at  the  moment  but  there  is  a  memo  in  the  files,  the  pub- 
lic record,  from,  I  believe,  Mr.  Learson  to,  in  effect,  his  management 
group  that  puts  them  down  rather  severely  for  thinking  that  they 
could  be  selective  in  terms  of  what  market  share  they  would  hold  in 
each  market  segment. 

And  concluded,  and  so  told  them,  that  you  cannot  be  selective; 
you  must  go  for  our  fair  share  in  all  market  segments. 

And  as  you  read  their  material  it  is  obvious  that  their  concept  as 
to  their  fair  share  of  the  market  is  70  percent.  Anything  less  is  un- 
acceptable. I  suspect  they  feel  that  anything  more  would  bring  down 
antitrust  suits. 

Our  concern  is  that  the  antitrust  suits  will  be  resolved  yea,rs  into 
the  future.  In  the  meantime,  the  damage  is  done.  Momentarily,  the 
10th  circuit  is  to  hand  down  a  decision  on  IBM's  appeal  of  the  Telex 
decision. 

In  my  opinion  Telex  will  win.  And  perhaps  one  day,  after  it  has 
been  fought  to  the  Supreme  Court,  they'll  get  some  $250  million. 

Nevertheless,  they  have  been  driven  out  of  the  computer  business. 

I  suspect,  if  we  are  to  look  at  IBM's  documents,  we  would  find 
that  that  $250  million  is  substantially  less  than  the  profit  loss  they 
predicted  if  they  did  not  drive  Telex  out  of  business. 

Mr.  O'Leary.  Thank  you,  Mr.  Chairman. 

Mr.  BmoLE.  I  might  say.  Senator,  it  was  suggested  yesterday  that 
there  would  be  some  mistruths  in  my  testimony.  If  there  are  any  then  I 
must  say  that  the  mistruths  be  in  IBM's  own  "management  documents, 
because  my  entire  testimony  has  been  drawn  from  their  i-ecords. 

^piiator  Hart.  Mr.  Chumbris? 
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Mr.  Chumbris.  Mr.  Chairman,  in  view  of  the  discussion  on  the 
proposed  postponement  of  the  care  from  this  week  until  October,  and 
the  fact  that  there  is  a  matter  pending  before  the  Federal  court  in 
October,  we  feel  that  we  should  be  very  cautious  in  asking  any  ques- 
tions during  the  course  of  these  hearings  unless  there  is  some  item 
that  should  be  brought  into  focus. 

In  view  of  that,  we  will  let  each  statement  be  made  for  the  record. 
If  there  are  conflicts  in  the  discussions,  the  conclusions  and  the  state- 
ments, those  will  be  brought  out  at  the  proper  time  by  appropriate 
witnesses. 

Thank  you. 

Senator  Hart.  Thank  you  very  much. 

[The  following  was  received  for  the  record.] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF  A.  G.  W.  BIDDLE 
Exhibit  1. — Prepared  Statement  of  Mr.  Biddle 

Statement  of  the  Computer  Industry  Association  as  Submitted  by  A.  Or. 
W.  Biddle,  Executive  Director 

We  appreciate  the  opportunity  to  appear  before  this  committee  to  present 
testimony  on  an  issue  of  critical  importance  to  our  industry  and  to  our  nation. 
As  this  committee  linows,  we  came  to  this  committee  and  asked  to  be  permitted 
to  represent  the  views  of  our  member  companies.  Since  its  inception,  there  has 
been  but  one  voice  speaking  for  the  computer  industry — IBM.  There  are,  we 
believe  two  sides  to  the  question  before  this  committee.  I  thought  we  had 
leaped  ahead  a  decade  to  1984  yesterday  when  Mr.  Katzenbach  suggested  that 
this  committee  should  only  listen  to  the  views  of  those  who  agree  with  IBM. 

The  Computer  Industry  Association  represents  forty  member  companies  with 
combined  annual  revenues  in  excess  of  $1.5  billion  and  employing  more  than 
40,000  people.  Our  individual  member  firms  range  in  size  from  under  a  million 
dollars  in  annual  sales  to  something  in  excess  of  $200  million.  (A  list  of  our 
member  firms  is  shown  on  Attachment  1.  Their  products  cover  the  full  spectrum 
of  goods  and  services  associated  with  computers  and  data  processing — main- 
frames, memories,  tape  drives,  disc  drives,  printers,  data  entry  devices,  terminals, 
software,  and  services  such  as  leasing  and  systems  consulting. 

The  Association  was  formed  two  years  ago  this  month.  It's  objective  then  and 
now  is  to  endeavor  to  bring  about  free  and  open  competition  within  the  computer 
and  data  processing  industry — an  industry  that  has,  since  its  inception,  been 
dominated  and  controlled  by  one  company — IBM. 

In  many  respects,  our  Association  was  born  of  frustration.  Its  founders  had 
come  to  realize  that  no  matter  how  superior  their  technology,  or  how  good  their 
product,  sales  and  senice,  their  existence  as  viable  companies  would  remain  at 
the  sufferance  of  the  industry  giant.  They  realized  that  efforts  to  build  an  enter- 
prise on  industry,  skill,  and  foresight  could  be  thwarted  by  a  mere  rumor  that 
IBM  was  going  to  announce  a  new  product ;  or  by  a  change  of  an  IBM  hardware 
or  software  interface;  or  by  some  other  unilateral  change  in  the  rules  of  the 
game — and  that  they  could  do  little  or  nothing  about  it. 

Our  founders  frustrations  ran  even  deeper.  They  had  lived  through  one  fed- 
eral antimonopoly  suit  against  the  giant,  only  to  see  it  result  in  a  consent  decree 
that  did  little  to  reduce  the  defendant's  market  share  or  power.  And,  although 
another  suit  was  filed  on  the  last  day  of  the  Johnson  administration,  for  more 
than  three  years  nothing  had  happened  to  bring  it  to  trial. 

Out  of  this  frustration  came  a  plea— a  plea  that  must  be  answered  soon  if 
we  are  to  see  a  restoration  of  faith  in  our  form  of  government  and  our  free 
enterprise  system.  Are  we  going  to  allow,  as  a  conscious  decision  of  public  policy, 
an  ever  increasing  concentration  of  economic,  market,  and  political  power  among 
fewer  and  fewer  large  institutions,  or  are  we  as  a  nation  going  to  return  to  the 
philosophy  of  free  enterprise  and  pluralism?  If  the  answer  is  a  reasoned  decision 
that  monopoly  is  the  wave  of  the  future,  we  ask  only  that  the  rules  of  the  game 
be  made  clear.  Only  then  can  our  member  chief  executives  make  those  decisions 
that  serve  the  interests  of  their  customers,  employees,  and  shareholders. 
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If,  on  the  other  hand,  we  as  a  nation  believe  in  the  concept  of  competition  and 
in  the  benefits  of  a  free  enterprise  system,  then  we  must  take  steps  to  make  that 
system  work.  The  legislative  mandate  must  be  clarified  and  the  enforcement 
machinery  modernized  and  streamlined.  The  rules  of  the  game  must  be  set  out 
for  all  to  understand.  The  entrepreneur  must  be  able,  once  again,  to  succeed — 
or  to  fail — on  his  own  merits.  He  should  not  be  kept  in  business  through  govern- 
mental intervention  if  his  activity  is  not  providing  economic  benefit — nor  should 
he  be  put  out  of  business  by  a  monopolist  when  his  existence  benefits  the  consumer 
and  the  nation. 

We  believe  that  free  and  open  competition  between  near  equals  is  good  for 
producers,  consumers,  and  the  economic  health  of  our  nation.  That  others  share 
this  belief  is  borne  out,  in  part,  by  the  fact  that  our  membership  has  increased 
by  a  factor  of  five  since  we  appeared  before  this  committee  one  year  ago. 

Since  that  time  a  lot  has  happened.  CIA  activities — STDS,  etc.  IBM  was 
found  guilty  of  monopolization  and  attempt  to  monopolize  by  a  Federal  District 
Court  in  a  private  antitrust  case  and  preparations  for  the  trial  of  r.S.  vs.  IBM 
have  accelerated  with  the  trial  due  to  begin  this  October.  In  the  meantime.  IBM 
has  become  more,  not  less,  aggressive.  Their  unilateral  control  of  the  market 
place  remains  intact  and  the  prospects  for  near  term  relief  for  our  industry 
continue  to  be  dim.  The  fact  that  this  committee  is  holding  hearings  on  this 
critical  industry  is  encouraging,  as  is  the  fact  that  the  House  and  Senate  have 
acted  favorably  on  the  Antitrust  Division's  budget  request.  However,  for  the 
problem  before  us  to  be  solved,  it  must  first  be  understood.  In  the  hope  that  we 
can  contribute  to  the  deliberations  of  this  committee,  we  would  like  to  make  the 
following  key  points. 

1.  The  computer  has  quietly  revolutionized  life  in  America.  In  doing  so  it  has 
become  the  central  nervous  system  of  our  entire  economy. 

2.  The  computer  industry  is  dominated  and  controlled  almost  in  its  entirety 
by  one  company — IBM.  The  extent  of  their  monopoly  control  is  second  only  to 
that  of  AT&T's  over  the  telephone  industry. 

3.  The  maintenance  of  their  monopoly  control  is  based  upon  a  number  of  inter- 
locking strategies — some  subtle — some  nakedly  predatory. 

4.  IBM's  continued  control  over  the  computer  industry  enables  it  to  control 
the  central  nervous  system  of  our  nation's  economy  representing  a  real  and  dan- 
gerous threat  to  the  United  States. 

5.  The  elimination  of  monopoly  power  and  control  of  this  industry  requires 
an  understanding  and  appreciation  of  the  strategies  and  techniques  used  to 
maintain  it. 

6.  Our  present  antitrust  laws  and  enforcement  procedures  appear  unable  to 
effectively  deal  with  the  problem. 

The  reasoning  underlying  these  conclusions  follows  : 

THE   COMPUTER   BEVOLUTIOX 

The  first  commercially  built  electronic  computer — the  Univac  I — was  delivered 
to  the  Bureau  of  the  Census  in  1951.  The  event  was  heralded  by  many  as  the 
dawn  of  a  new  age— an  age  in  which  workers  would  be  replaced  by  machines : 
computers  would  do  the  menial,  repetitive  and  dirty  work,  freeing  man  for  more 
productive  activities  and  almost  endlessly  expanding  his  capabilities,  but  some 
foresaw  mass  unemployment  and  increasing  dehumanization  as  an  inevitable 
byproduct  of  this  new  technology. 

In  little  more  than  two  decades  the  computer  has,  in  fact,  had  major  and  far 
reaching  impact  on  our  nation  and  our  way  of  life.  To  a  large  extent  the  com- 
puter has  made  advances  in  other  technologies  possible.  It  has  taken  over  the 
boring  and  repetitive  tasks  and  freed  man's  hands  and  mind  for  more  creative 
work.  Moreover  computers  have  made  seemingly  impossible  tasks  not  merely 
possible  but  simple.  And  contrary  to  the  expectations  of  some,  the  computer 
has  not  created  widespread  unemployment,  but  has  in  fact  created  jobs  through 
its  contribution  to  our  overall  economic  growth.  As  each  day  goes  by,  new  appli- 
cations are  found  for  these  wonderous  machines — new  tasks  are  performed  with 
lightening  speed  and  accuracy. 

In  many  respects  this  revolution  has  occurred  quietly.  Few  of  us  ever  .see  a 
computer.  We  are  almost  totally  unaware  of  the  literally  thousands  of  com- 
puters installed  and  operating  in  our  country  today.  They  sort  our  mail,  sched- 
ule our  airlines,  process  our  checks,  control  our  electric  power,  print  out  our 
paychecks,   and  calculate   our  bills.  Wall   Street,  the  federal  government,   the 
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defense  establishment,  our  transportation  system,  our  banking  system,  our  util- 
ities, and  our  manufacturers  are  totally  dependent  upon  the  continued  operation 
of  their  computers. 

It  has  talven  us  two  decades  to  convert  from  clerks  and  reams  of  paper  to 
the  high  speed  processing  of  millions  of  pieces  of  information  contained  on  a 
single  magnetic  tape  or  disc.  The  task  of  reversing  this  process,  should  it  ever 
become  necessary,  would  be  virtually  impossible.  There  is  no  going  back.  Today, 
the  smooth  functioning  of  our  nation's  economy  is  synonymous  with,  and  wholly 
dependent  upon,  the  smooth  functioning  of  our  installed  base  of  electronic 
computers. 

Unfortunately,  a  situation  has  developed  that  threatens  the  operation  of  this 
key  national  resource.  The  problem  is  similar  to  one  that  existed  in  the  early 
days  of  railroading — each  line  used  a  different  track  gauge.  As  a  consequence, 
freight  moving  across  the  country  had  to  be  off-loaded  and  reloaded  at  each 
interchange  point.  The  lack  of  a  standard  gauge  made  it  impossible  to  interchange 
cars  and  shift  motive  power  as  needed. 

In  the  computer  field,  the  lack  of  standards  has  made  the  interchange  of  equip- 
ment and  media  between  systems  almost  as  difficult  and  inefficient.  Few  people 
not  intimately  involved  with  our  industry,  are  cognizant  of  the  fact  that  each 
computer  center  is  unique  unto  itself.  The  specific  combination  of  hardware, 
software,  operational  procedures  and  practices  in  use  serves  to  individualize 
the  data  files  to  the  point  that  an  alternate  or  backup  computer  capable  of  proc- 
essing that  center's  files  rarely  exists.  In  essence,  if  the  computer  doe.sn't  run — 
the  company  or  entity  doesn't  function.  There  is  simply  no  way  to  borrow  the 
computer  next  door.  This  is  equally  true  of  an  auto  manufacturer's  assembly 
line,  an  airline's  re-sen-ation  system,  or  a  Federal  Reserve  Bank's  clearing  oper- 
ations. In  each  instance  they  must  rely  upon  their  computer  system  supplier  for 
system  service  and  support.  There  is  no  other  alternative. 

America's  Juggler 

The  significance  of  what  I  have  described  above  becomes  clear  when  one 
realizes  that  7  out  of  10  computers  in  America  today  are  owned  and  serviced 
by  one  entity — IBM.  If,  for  the  sake  of  illustration,  their  field  service  organiza- 
tion were  "unavailable"  for  two  weeks,  our  nation  would  slowly  and  inexorably 
grind  to  a  halt.  The  transportation  system,  the  banking  system,  the  communica- 
tions system,  and  the  Fortune  500  manufacturing  companies  would  all  cease  func- 
tioning— layoffs  would  be  in  the  millions — creating  chaos  almost  beyond 
comprehension. 

Personally,  I  know  of  no  other  single  corporation  in  the  world  with  this  much 
potential  power  over  a  nation's  economy.  Although  they  surely  wouldn't  abuse 
it,  the  very  possession  of  this  much  power  in  the  hands  of  a  few  people  is 
frightening.  It  is  all  the  more  so  when  one  realizes  that  few  Americans — includ- 
ing their  representatives  on  Capitol  Hill — even  know  that  it  exists. 

STRUCTURE    OF    THE    COMPUTER    INDUSTRY 

It  is,  I  believe,  important  for  the  Committee  to  understand  how  this  situation 
came  about.  The  computer  industry  can  be  a  classic  case  study  through  which 
some  lessons  might  be  learned  about  the  monopolization  of  high  technology 
industries  and  some  insights  gained  as  to  the  effectiveness  of  existing  antitrust 
laws  in  our  present  environment.  Tomorrow,  my  colleague.  Dan  L.  McGurk, 
will  comment  on  some  actions  tliat  this  Committee  and  the  Congress  might  take 
to  rectify  this  situation. 

Punched  Cardx  to  Computers 

Although  most  people  associate  the  beginnings  of  the  computer  industry  with 
the  first  commercial  Univac  I,  the  data  proces.sing  industry  as  we  know  it  is  an 
extension  of  the  punched  cai-d  tabulating  machine  industry — an  industry  that 
goes  back  to  the  1930's. 

.ludge  Earl  R.  Larson,  in  deciding  the  Honeywell,  Inc.  vs.  Spero'  Rand  case 
(civil  action  4-67  Civ  138.  Ignited  States  District  Court — 4th  District  Minnesota) 
recognized  the  transfer  of  market  control  that  took  place  during  the  transition 
from  punched  card  equipment  to  digital  computers. 

In  his  Findings  of  Fact  and  Conclusions  of  Law,  Judge  I^arson  said : 

15.14.1  In  1956,  IBM  was  recognized  as  the  principal  U.S.  supplier  of 
80  column  TAB  card  equipment  and  SR  (Sperry  Rand/Univac)  as  the 
principal   U.S.   supplier  of  90  column   TAB   equipment ;   both   of  these 
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companies  had  years  of  experience  and  know-how,  both  in  design  and 
production  areas. 

15.14.2  The  tremendous  customer  base  which  IBM  had  because  of  its 
domination  of  the  tabulating  industry  had  a  good  deal  to  do  with  its 
position  in  the  early  days  of  the  EDP  industry,  and  this,  combined  with 
the  information  exchange,  gave  them  the  predominant  role  which  has 
tended  to  perpetuate  itself. 

15.14.3  IBM  used  its  dominant  position  in  the  tabulating  business — 
particularly  its  large  sales  and  service  force  to  quickly  seize  the  lead 
in  the  EDP  business. 

15.15.1  In  terms  of  total  revenue  (stated  in  dollars)  and  market  share 
(stated  in  percent  of  revenues  of  the  entire  industry),  SR  and  IBM  had 
the  following  shares  of  the  EDP  market  in  1956  : 


World  market 

Domestic  ma 

irket 

Amount 

Percent 

Amount 

Percent 

IBM _.._ 

$42, 174  000 

42.9 
51.2 
94.1 

$39,  276, 000 
37,  590, 000 
76, 866, 000 

47  5 

SR 
IBM'andSR".';.''""^""".".""."^'.'";;]; 

50,329,000 

----     -..-                          92,503,000 

45.5 
93.0 

15.17  In  1956  IBM  shipped  about  85%  of  all  new  business  and  SR  about  10%. 

15.18  At  the  end  of  1956  IBM  had  75%  of  all  EDP  systems  outstanding  and 
SR18%. 

Against  this  background,  it  is  important  to  note  that  the  Department  of  Justice 
filed  an  antitrust  suit  against  IBM  on  January  21,  1952.  The  Government  suit 
charged  IBM  with  monopolizing  the  tabulating  machine  industry  and  with 
engaging  in  various  restrictive  practices  in  the  conduct  of  its  tabulating 
machine  business. 

At  the  time  the  Government  action  was  filed  and  for  some  years  thereafter, 
IBM  had  about  a  90  percent  share  of  the  tabulating  business  and  Remington 
Rand  the  remaining  10  percent. 

On  January  25,  1956,  the  United  States  District  Court  for  the  Southern  Dis- 
trict of  New  York  approved  a  consent  decree  entered  in  the  case  of  United  States 
vs.  IBM,  The  decree  contained  numerous  remedial  provisions  directed  at  the 
IBM  TAB  monopoly  and  to  a  limited  extent  at  its  rapidly  growing  EDP 
monopoly. 

In  retrospect,  it  is  clear  that  the  Department  of  Justice  failed  to  realize  that 
IBM's  monopoly  of  the  TAB  market  had  already  served  its  purpose.  It  provided 
them  with  a  massive  customer  base  which  could  be  converted  over  to  computers 
and  in  turn  allowed  them  to  escape  from  the  more  onerous  provisions  of  the 
consent  decree. 

Clearly,  IMB's  monopoly  control  was  not  shaken.  On  page  157  of  his  decision 
(shown  as  Attachment  II),  Judge  Larson  presented  statistics  on  the  retail  sale 
value  of  the  installed  base  and  the  market  shares  of  each  of  the  major  partic- 
ipants in  the  EDP  industry  during  the  period  1955  through  1967. 

During  this  period  IBM's  share  fluctuated  between  65%  and  78% — the 
combined  shares  of  IBM  and  Sperrv  Raud-Univac  ranged  between  77%  and 
95%. 

Competitive  Forces  At  Work? 

It  should  also  be  noted  that  some  very  able  and  well  financed  companies  took 
an  active  interest  in  the  computer  industry  during  this  period.  My  first  assign- 
ment when  I  joined  the  professional  staff  of  Booz  Allen  &  Hamilton  as  a  con- 
sultant in  1958  was  to  examine  the  computer  market  for  the  Bendix  Corporation. 
At  that  time,  the  EDP  market  appeared  to  be  a  highly  competitive  one  and  a 
number  of  companies  were  seeking  to  establish  themselves.  A  partial  list 
included : 

Sperry  Rand-Univac 

Radio  Corporation  of  America  * 

General  Electric  Co.* 

National  Cash  Register  Co. 

Minneapolis  Honeywell  Regulator  Co. 

Burroughs  Corp. 
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Philco  Corp.* 

Bendix  Corp.* 

Royal  Precision  Corp.* 

North  American  Rockwell-Autonetics  * 

Control  Data  Corporation 

Digital  Equipment  Corp. 

Eltronics  Inc.* 

Monroe  Calculating  Machine  Co.* 

Packard  Bell  Electronics  * 

Thompson  Ramo  Wooldrige  Inc.* 
The  U.S.  vs.  IBM  consent  decree  had  been  signed  and  heralded  as  a  significant 
step  towards  establishing  competition  in  the  computer  market  place.  Meaningful 
competition,  however,  did  not  develop.  As  shown  on  Attachment  2,  no  IBM 
competitor  but  Sperry  Rand,  attained  more  than  a  5%  share  of  the  installed 
computer  base  thru  1967. 

Most  of  the  companies  enumerated  above  had  substantial  resources;  most 
were  already  major  factors  in  markets  that  would,  in  time,  become  directly 
involved  with  computers.  As  a  result  they  had  to  enter  the  computer  market 
and  prosper,  if  only  to  protect  their  established  positions. 

In  late  1960.  I  was  again  asked  to  examine  the  computer  market  for  Bendix. 
They  had  been  a  competitor  for  some  four  years  and  achieved  annual  sales 
of  over  $10  million.  They  had  a  good  computer  already  in  the  market  place 
and  several  others  in  developemnt. 

Yet,  when  all  of  the  facts  were  in,  we  were  forced  to  conclude  that  they  had 
no  alternative  but  to  withdraw  from  the  computer  industry.  Our  1960  reasoning 
remains  valid  today. 

IBM  and  its  nearest  competitor  can  be  expected  to  continue  to  hold  more 
than  70%  of  the  market. 

IBM  has  established  a  pattern  of  rental  that  requires  the  infusion  of  massive 
amounts  of  capital  and  substantial  losses  before  break-even. 

IBM  sets  de  facto  standards  for  the  industry— unilaterally  and  secretly. 
Participation  in  the  computer  market  requires  major  expenditures  for  hard- 
ware and  software  development  and  the  creation  of  a  large,  nationwide,  sales 
and  service  organization. 

In  our  report  to  the  client,  we  concluded  that  "—in  addition  to  IBM  [in  light 
of  their  control  of  70%  of  the  market]  there  is  room  in  the  market  for  only 
two  or  three  other  companies  on  a  profitable  basis.  Currently  there  are  at  least 
sixteen  companies  almost  all  of  which  are  knowledgeable,  well  financed  firms 
with  an  avowed  purpose  of  making  a  ijermanent  place  in  the  computer  business." 
We  went  on  to  say,  "In  our  opinion,  all  but  three  or  four  will  fail  to  do  so, 
but  the  economic  pressures  and  profitless  sales  volume  that  will  result  from 
their  attempts  will  be  very  costly  to  all  concerned. 

In  two  to  five  years,  after  the  present  competitive  situation  has  shaken  down, 
at  least  two  and  maybe  more,  in  addition  to  IBM,  will  find  a  ix>sition  in  the 
field.  The  chances  are  that  they  will  come  from  the  top  of  the  above  list. 

It  is  not  easy  to  advise  a  client  to  withdraw  from  a  market  and  forego  what 
might  later  prove  to  be  a  substantial  profit  opportunity.  Our  conclusion  as 
to  IBM's  monopoly  power  was  questioned  by  many.  Attachment  3  is  a  copy 
of  an  editorial  carried  in  one  of  our  industry's  foremost  trade  publications 
shortly  after  our  report  was  submitted  to  Bendix's  top  management.  In  essence, 
the  writer  concluded  that  free  enterprise  was  alive  and  well  and  that  innovation 
and  superior  price/product  performance  would  tell.  Of  the  authors  9  examples, 
6  have  been  forced  to  withdraw  from  the  market.  Perhaps  of  more  importance, 
of  the  16  companies  that  we  had  identified  as  serious  entrants  into  the  computer 
market  in  the  late  IQoO's,  ten  (asterisked  in  the  preceding  list)  have  since 
failed  or  withdrawn  from  the  market,  and  of  those  remaining,  none  has  achieved 
more  than  a  10%  share  of  the  market. 

It  took  almost  two  years  and  a  total  investment  in  excess  of  $40  million  before 
Bendix  was  able  to  extricate  itself  from  the  industry.  They  were  lucky— they 
sold  the  division  to  Control  Data  Corporation  for  $10  million  in  CDC  stock  (see 
Attachment  4,  and  in  turn  sold  their  stock  of  CDC's  all  time  high.  When  it  was 
all  said  and  done,  Bendix  proved  to  be  one  of  the  few  "winners"  in  the  computer 
industry. 
Weakness  of  Competitors  An  Indicia  Of  Monopoly  Power 

Judge  Sherman  A.  Christensen,  in  rendering  his  decision  in  the  Telex  vs.  IBM 
case  [72-C-18,  United  States  District  Court  for  the  Northern  District  of 
Oklahoma— Sept.  17,  1^73]  said  : 


5092 

"The  strength  of  competitors  is  relevant  to  an  assessment  of  market  power. 
Monopoly  power  presupposes  the  power  to  control  what  happens  in  a  relevant 
market.  Ease  of  entry  may  be  an  indication  of  lack  of  market  power  on  the  part 
of  an  alleged  monopolist.  Difficulty  in  entering,  weakness  of  competing  companies 
and  dependence  of  competitors  upon  dominant  forces  in  the  market  are  among 
indicia  of  market  control  on  the  part  of  an  alleged  monopolist.  ...  If  the  per- 
centage of  a  relevant  market  controlled  by  an  alleged  monopolist  is  high  an  in- 
ference of  market  power  may  be  drawn.  Where  its  control  is  moderate  no  inference 
of  market  control  may  be  permissible.  In  case  of  a  medium  range,  it  may  be 
impossible  to  infer  or  to  rule  out  monopoly  so  that  factors  other  than  market 
percentage  must  be  looked  to  primarily.  Where  there  is  direct  credible  evidence 
of  market  domination  or  predatory  practices  which  are  productive  of  control  in  a 
particular  relevant  market,  inferences  need  not  be  depended  upon  but  this  more 
direct  evidence  may  be  determinative.  Other  factors  to  be  considered  are  any 
necessity  on  the  part  of  an  alleged  monopolist  to  meet  competition  in  technology 
and  pricing,  the  equality  of  performance  in  the  industry  and  its  comparative 
youth,  growth  and  dynamics  or  change." 

Judge  Christensen  went  on  to  say,  "Claimed  necessity  of  responding  to  com- 
petitive influences  beyond  the  control  of  the  alleged  monopolist  may  be  only  its 
excuse  for  anticompetitive  conduct  for  the  purpose  of  maintaining  or  extending 
monopoly  power  or  to  surmount  threatened  competition,  and  monopoly  is  possible 
in  a  young,  dynamic  and  complex  industry,  as  well  as  in  an  old  or  static  one,  and 
may  be  even  more  feasible  in  special  cases  through  masking  of  selective  market 
strategies  in  the  overall  technological  developments.  Sophistication  of  users  or 
competitors  may  discourage  monopoly  but  equal  or  greater  sophistication  on  the 
part  of  an  alleged  monoplist  may  be  a  counter-balancing  factor,  and  industry 
dynamics  may  continue  in  evidence  through  technological  momentum  beyond  the 
inception  of  monopoly."  (Emphasis  added) 

Although  many  companies  (less  than  two  dozen  by  my  count — more  than  100 
by  IBM's  count)  have  sought  to  carve  out  a  profitable  niche  in  the  general  pur- 
pose computer  systems  market,  few  have  succeeded.  One  must  ask.  how  is  this 
possible?  It  is  almost  inconceivable  that  the  vast  majority  of  these  companies 
were  poorly  managed,  under-financed,  or  incapable  of  satisfying  a  valid  customer 
need.  Those  who  have  sought  to  penetrate  this  market  have  lost  in  total  literally 
billions  of  dollars  of  their  shareholders'  money — yet  their  corporate  power  and 
ability  ranks  them  among  America's  most  successful  corporations — Ford,  RCA, 
Litton,  GE,  Bendix,  Philco,  North  American  Aviation,  and  Xerox  to  name  only 
a  few — have  become  household  words,  yet  none  has  been  able  to  reach  break- 
even in  the  computer  business.  One  can  only  conclude  that  a  formidable  giant 
must  guard  the  gate  to  the  computer  market  place  and  to  the  land  of  profits. 

Innovation 

Fortunately,  the  attempts  of  other  companies  to  enter  the  computer  market 
did  not  represent  a  compete  loss.  The  industry  and  our  nation  benefited  greatly 
from  these  companies'  transitory  participation.  In  their  efforts  to  penetrate  the 
market,  they  became  the  principal  sources  of  innovation  during  the  1950-1970 
time-frame.  Though  the  record  shows  that  IBM  has  obtained  more  than  10.000 
patents,  a  substantial  majority  of  the  improvements  in  computer  performance 
have  been  first  brought  to  the  market  by  others.  In  almost  every  instance,  IBM 
has  lagged  behind  rather  than  led  the  technology  in  the  market  place.  An  indica- 
tion of  their  failure  to  innovate,  is  vividly  shown  in  Attachment  5  and  6.  Attach- 
ment 5  was  taken  from  the  Minutes  of  the  IBM  Management  Committee.  Attach- 
ment 6  is  the  summary  portion  of  an  internal  IBM  appraisal  of  their  products 
ver.sus  those  of  their  competitors.  Both  documents  were  entered  into  evidence  in 
the  Telex  vs.  IBM  case. 

This  is  not  to  say  that  they  have  not  been  inventive — undoubtedly  they  rank 
among  the  top  two  or  three  companies  in  the  world  in  research  and  development. 
However,  they  have  seldom  brought  the  fruits  of  their  labors  to  the  market  placp 
until  forced  to  do  so  by  competitive  i)ressures. 

For  example,  IBM  points  to  the  continuing  improvement  in  the  price/perform- 
ance ratio  of  computers  as  an  indicia  of  the  competitiveness  of  the  computer 
market.  The  facts,  however,  show  that  costs  and  prices  have  largely  been  lowered 
by  conversion  from  vacuum  tubes  to  solid  state  devices.  The  latter  were  based 
on  research  by  Bell  Laboratories.  Similar  situations  may  be  noted  in  the  use 
and  application  of  virtual  memory,  time-sharing,  remote  terminals,  and  most 
other  important  advances  in  the  state  of  the  art. 
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The  reason  IBM  invents— but  doesn't  innovate  is  obvious.  If  you  rent  your 
product,  and  recover  your  investment  in  X  months,  the  bulk  of  the  revenues 
derived  beyond  this  point  are  profit.  The  longer  the  product  can  be  kept  in  place, 
the  more  profitable  it  becomes.  Under  these  circumstances  the  motivation  is  to 
maintain  the  status  quo  as  long  as  possible— bringing  a  new  product  to  market 
onlv  when  competitive  pressures  make  it  mandatory. 

If  innovation  has  not  been  the  source  of  IBM's  dominance  of  the  computer 
industry,  what  has? 

MONOPOLY    POWER    IX    A    HIGH    TECHNOLOGY    INDUSTRY 

Judge  Christensen  answered  this  question  in  part  when  he  said  in  his 
conclusions : 

C18  Correspondingly,  the  court  concluded  that  .  .  .  maintenance  of  IBM's 
monopoly  power  in  the  relevant  product  market  for  plug  compatible  pe- 
ripheral" products  was  not  the  result  of  IBM's  superior  skill,  foresight,  or 
industry  and  was  not  the  result  of  superior  products,  business  acumen 
or  historic  accident.  To  an  extent,  it  was  its  failure,  as  IBM  itself  recognized, 
to  develop  new  technologj'  and  superior  performing  products  as  rapidly  and 
effectively  as  it  had  hoped,  and  the  capability  of  plug  compatible  manu- 
facturers" to  keep  abreast  of,  and  in  limited  instances  surpass,  some  of  the 
technological  developments  and  jeopardized  its  monopoly  position  in  the 
relevant  i)roduct  market,  and  that  motivated  it  to  undertake  predatory 
pricing  and  long  term  leasing  to  stem  the  growth  of  its  plug  compatible 
competitors. 

Judge  Christensen  also  noted  : 

C15  From  its  found  predominant  market  shares,  the  court  infers  and 
concludes  that  IBM  had  and  exercised  monopoly  power  in  the  relevant 
market  and  submarkets  here  defined.  Circumstantial  evidence  apart  from 
that  relating  to  market  share  is  indicative  of  IBM's  market  power  in  the 
relevant  market  and  submarkets  as  they  have  l)een  defined.  Its  own 
strategy,  investigations,  and  planning  were  premised  to  an  important  degree 
upon  tiie  assumption  that  it  had  such  power.  The  very  predatory  intent 
with  which,  as  already  has  been  found,  its  strategies  were  planned,  as  well 
as  the  nature  and  direction  of  its  competitive  responses,  strongly  suggest 
a  consciousness  of  market  power  and  a  determination  to  utilize  it  to  the 
extent  that  it  was  considered  this  could  be  done  without  a  breach  of  its 
confidential  plans  or  its  becoming  involved  in  legal  difl5culties.  This  is 
not  to  say  that  there  was  any  ruthless  or  nakedly  aggresive  programs 
contemplated  or  carried  out :  anything  that  was  done  by  way  of  strategy 
was  sophisticated,  refined,  highly  organized,  and  methodically  processed  and 
considered.  But  in  this  day  and  age  .such  conduct  is  hardly  less  acceptable 
than  the  naked  aggressions  of  yesterday's  industrial  powers  if  unlawfully 
directed  against  competition.  The  organized,  selective,  subtle  and  sophisti- 
cated approach,  indeed,  may  pose  more  danger  under  modern  conditions 
than  instantly  more  obvious  strategies. 

IBM  V.P.  Confirms  Judge  Christciiscn's  Findings 

Although  sequestered  in  the  Telex  vs.  IBM  case,  a  document  was  entered  into 
the  public  record  in  the  U.S.  vs.  IBM  case  that  bears  upon  IBM's  use  of  a  com- 
bination of  sophisticated  and  subtle  techniques  in  its  programs  to  maintain 
absolute  market  control.  This  memo,  written  l)y  IBM's  Director  of  Business 
Practices,  and  discovered  in  files  of  IBMs  Director  of  Marketing,  is  shown  as 
Attachment  7  and  a  facsimile  is  reproduced  below  : 

THOUGHTS    FOR    CONSIDERATION 

The  liability  of  IBMs  risk  lease  is  dependent  on  price  leadership  and  price 
control. 

By  means  of  price  leadership.  IBM  has  established  the  value  of  data  process- 
ing usage. 

IBM  then  maintains  or  controls  that  value  bv  various  means:  (timing  of  new 
technology  insertinm ;  functional  pricing :  coordinated  management  of  delivery  : 
support  services  and  inventory :  refusal  to  market  surplus  used  equipment : 
refusal  to  discount  for  age  or  for  quantity  ;  strategic  location  of  function  in 
l»oxes  :  "solution  selling"  rather  than  hardware  selling;  refusal  to  support  sub- 
sequent use  hardware,  etc. 
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Unbumdling  has  created  a  new  threat  to  IBM's  price  control. 

By  eliminating  fixed  price  solution  selling  of  hardware  eventually  leading  to 
increased  price  competition. 

Functional  pricing  already  under  pressure  because  of  OEM  activity.  Unbun- 
dling will  increase  that  pressure. 

Equalization  of  subsequent  use  adds  value  to  existing  third  party  inventories. 

Legal  problems  are  emerging  as  a  result  of  certain  practices  which  are  key 
underpinnings  to  price  control. 

Refusal  to  market  used  machines  and  parts. 

Refusal  to  sell  bills  of  material. 

Maintenance  parts  prices. 

The  key  underpinnings  to  our  control  of  price  are  interrelated  and  inter- 
dependent. One  cannot  be  changed  without  impacting  others. 

These  interrelationships  are  not  well  or  widely  understood  by  IBM  Manage- 
ment. Our  price  control  has  been  sufficiently  absolute  to  render  umiecessary  direct 
management  involvement  in  the  means,  [the  next  five  or  so  lines  were  deleted 
from  document]. 

The  D.J.  [Department  of  Justice]  Complaint  specifically  covers  varying  profit 
margins  and  an  intensive  investigation  of  this  issue  would  reveal  the  extent  of 
our  price  control  and  its  supporting  practices.  Such  a  revelation  would  not  be 
helpful  to  our  monopoly  defense. 

If  IBM's  price  control  is  seriously  threatened,  either  from  the  market  or 
(because  of  unbundling)  or  from  legal  exposure  (because  of  the  supporting  prac- 
tices) or  from  the  D.J.  (because  of  demands  for  remedy)  it  is  necessary  that 
IBM  Management  fully  understand  its  import  in  order  to  decide. 

Negotiations"  strategy  with  D.J.  good  vs.  l»ad  practices  remedies  good  vs.  bad 
structural  remedies  (or)  decision  to  litigate. 

Pricing  Approach  to  New  Systems. 

Reduction  of  Legal  Risk  relating  to  practices. 
Recommenda  Hon 

Assemble  a  small,  knowledgeable,  secure  group  to  think  through  these  issues, 
particularly  in  their  interrelationships — define  the  emerging  environment  and 
the  various  new  forces  which  indicate  significant  new  change — and  map  the 
rudimentary  elements  of  strategy  or  alternative  strategies  for  consideration  by 
Management. 

■■If  if  !i:  if  ^  *  :ii 

The  effectiveness  of  these  and  other  market  control  techniques  has  been  obvi- 
ous to  those  of  us  who  have  worked  in  the  computer  industry. 

After  more  than  two  decades,  IBM  still  holds  almost  65%  of  the  worldwide 
installed  base  of  general  purpose  EDP  systems.  Domestically  IBM's  nearest 
competitor  has  a  9.4%  share  of  the  market  and  even  this  was  achieved  in  part  by 
acquiring  GE's  installed  base.  The  third  ranking  competitor,  Univac.  with  an 
8%  share  acquired  RCA's  installed  base  when  they  closed  the  doors  on  their 
computer  operation. 

Tables  1  and  2  show  the  relative  sizes  of  the  principal  domestic  computer  sys- 
tems supplier.  Although  the  revenues  of  the  leaders  are  impressive  by  normal 
standards  they  are,  within  the  context  of  the  computer  industry  and  IBM's 
dominance,  relatively  weak  competitors  with  little  influence  on  what  happens. 
Like  Chrysler  and  American  Motors,  they  exist  at  the  sufferance  of  the  domi- 
nant force  in  the  industry  and  provide  the  illusion  of  competition. 

If  IBM's  control  of  this  important  industry  is  to  be  reduced,  it  is  necessary 
to  understand  how  it  was  obtained  in  the  first  place  and  how  it  is  perpetuated 
today. 

"Otir  Price  Control  Has  Been  Sufficiently  Ahsolntc  .  .  ." 

IBM  policies  and  pricing  in  the  area  of  computer  systems  is  consistent  wirn 
a  long  corporate  history  of  exploitation  of  customers  and  the  exclusion  of  com- 
petitors. In  the  1920's  the  firm  dominated  the  market  for  office  tabulating  equip- 
ment to  much  the  same  extent  it  now  reigns  over  the  computer  industry.  Then, 
as  now,  IBM  wished  to  extract  maximum  profits  from  customers ;  the  device 
it  settled  upon  was  to  effectively  charge  high-demand  users  a  higher  price  for 
their  machinery  than  low-demand  users  by  requiring  all  customers  to  purchase 
tabulating  puncli-cards  from  IBM  itself~at  inflated  prices.  In  this  fashion  high- 
use  buyers  contributed  proportionately  more  to  IBM  profits  than  customers  with 
less  need  for  the  tabulating  services.  "The  courts  eventually  declared  this  practice 
illegal  under  Section  1  of  the  Sherman  Antitrust  Act. 
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As  IBM  emerged  as  the  dominant  ;nipplier  of  computer  equipment  it  again 
devised  ingenious  metliods  for  profiting  from  and  holding  onto  its  monopoly. 
Though  the  technique  of  tying  computing  supplies  to  computer  equipment  was 
foreclosed  by  IBM's  earlier  confrontation  with  the  Antitrust  Division,  the  same 
ends  were  accomplished  through  slightly  different  means.  The  approach  taken 
by  management  was  to  refuse  to  sell  either  computer  mainframes  or  periplieral 
equipment  outright,  instead  offering  only  month-to-month  leases.  Maintenance 
had  to  be  purchased  from  IBM,  with  the  minimum  maintenance  fee  geared  to 
a  particular  customer's  usage. 

U.S.   MANUFACTURER  MARKET  SHARES-INSTALLED   BASE  (GENERAL  PURPOSE  EDP  SYSTEMS,  1973) 

Dec.  31, 1973,  installed  base 

United  States  Foreign  Worldwide 

Value  Percent  Value  Percent  Value  Percent 

(millions)  total  (millions)  total  (millions)  total 

IBM                               -  $17,406  63.8  $11,232  65.4  $28,638  64.4 

PCM'"                       ---  1,325  4.9  295  1.7  1,620  3.6 

Honeyweir"      2,578  9.4  2,036  11.9  4,614  10.4 

Univac                  2,205  8.1  1,378  8.0  3,583  8.1 

Burroughs           1,421  5.2  823  4.8  2,244  5.1 

CDC                        973  3.6  740  4.3  1,713  3.9 

NCR                             --  737  2.7  468  2.7  1,205  2.7 

DEC  "" -  134  .5  53  .3  187  .4 

Xerox"" - 390  1.4  81  .5  471  1.1 

Others.. 132  .4  68  .4  200  .3 

Total __ 27,301  100.0  17,174  100.0  44,475  100.0 

Note:  Totals  may  not  add  due  to  rounding. 

Source:  International  Data  Corp.  (conference  report  Mar.  5,  1974,  pp.  36.1-36.3). 

1973    MARKET    SHARES 

ELECTRONIC    DATA     PROCESSING 
MAJOR      U.S.       MANUFACTURERS 


$949  -  7.  0% 


Control  Data 
$573  -  4.  2% 


National  Cash  Register 

.fzas  -  2.  1% 

Digital  Equipment  Corp 
$265  -  2.0% 


>-)t 


Note:    TotaLs  jT.a/  not  add  due  to 


Sourco:    .Standard  £:  Poors  except: 

IBM  -  CIA  adjustment  of  Martin  Simpson,   Standard  k  Po 

Honeywell   -   1973  Annual  Report 
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Tying  Arrcmgements  and  Discrimination 

In  two  ways  this  lease-only,  required-maintenance  marketing  structure  en- 
abled IBM  to  effectively  charge  higher  prices  for  computing  services  to  high- 
demand  customers.  First,  customers  with  a  greater  need  for  computers  would 
tend  to  want  more  peripheral  equipment  and,  with  a  monopoly  of  both  main- 
frames and  peripherals,  IBM  could  (and  did)  charge  inflated  peripheral  prices. 
In  this  way  the  leasing  of  peripherals  served  to  meter  customer  demand  for 
data  processing,  and  just  as  in  the  case  of  punch-cards  and  tabulating  machinery 
25  years  earlier,  higher  profits  were  extracted  from  high-demand  users. 

The  second  method  of  discriminating  in  price  between  customers  lay  in  terms 
of  the  maintenance  contract  required  of  all  lessees.  More  intensive  users  had  to 
pay  "extra-shift  differentials"  in  addition  to  the  minimum  maintenance  fee  on 
the  pretext  that  extra  use  resulted  in  added  wear  and  tear  on  the  machines.  In 
point  of  fact,  this  provision  simply  forced  the  customer  who  found  computers 
most  useful  to  contribute  a  disproportionate  share  of  IBM's  earnings.  The  1952 
government  antitrust  suit  sought  to  end  this  practice. 

The  Justice  Department  signed  a  Consent  Decree  with  IBM  in  1956,  supposedly 
curbing  IBM's  abuse  of  its  market  power ;  the  lease-only  element  of  its  marketing 
policies  was  eliminated,  however,  maintenance  continued  to  be  tied. 

As  in  1932,  Sherman-Clayton  had  served  to  pry  loose  1  of  the  10  fingers  closed 
around  the  customer's  thoat.  The  free  enterprise  system  was  somehow  supposed 
to  loosen  the  others.  Once  again,  the  tenacity  and  creativity  of  IBM's  manage- 
ment prevailed.  Additional  strategies  were  developed  and  implemented  in  order 
to  freeze  out  potential  competition. 

The  most  significant  anti-competitive  policies  through  the  1960's  were  the 
maintenance  lock  and  "software  bundling"  (the  provision  of  operating  and 
applications  software  at  no  extra  charge  to  lessees).  Both  practices  tended  to 
erect  insurmountable  barriers  to  new  company  entry. 

The  Cost  of  Competing  Has  Been  Kept  High 

No  new  firm  could  be  expected  to  absorb  the  enormous  start-up  costs  of  dupli- 
cating either  the  IBM  software  library  or  its  nationwide  consulting  and  mainte- 
nance network  in  order  to  provide  services  to  tlie  scattered  IBM  customers 
choosing  to  buy  rather  than  lease.  Therefore  any  new  competition  would  have 
to  come  from  a  total  systems  company  which  would  have  to  risk  the  massive 
capital  outlay  required  to  design,  manufacture,  market,  maintain,  and  provide 
software  for  a  new  line  of  systems.  The  potential  rewards  tempted  RCA.  GE, 
Philco,  Bendix  and  others  ;  their  attempts  resulted  in  some  of  the  more  renowned 
financial  fiascos  in  American  corporate  history. 

Until  the  late  1960's  IBM's  competitive  stance  was  basically  passive;  the 
barriers  to  entry  erected  by  long-term  strategies  liad  been  successful  in  protecting 
its  monopoly,  and  the  firm  was  rarely  required  to  take  visible  offensive  action 
against  competitors.  But  after  the  introduction  of  IBM's  "System/360,"  a  crack 
in  the  IBM  armor  was  opened  by  one  of  the  very  practices  which  had  earlier 
enabled  the  company  to  price  discriminate  among  customers— separate  pricing 
of  mainframes  and  peripherals. 

Predatory  Pricing 

In  1967  the  Telex  Corporation  and  other  small  electronics  manufacturers 
began  producing  peripheral  equipment  designed  to  replace  IBM  tape  drives,  disc 
drives,  and  printers.  Their  products  simply  plugged  into  the  IBM  mainframe— 
hence  the  terms  "plug  compatible  manufacturers"  or  "PCM's"—  and  were  tech- 
nologically superior  yet  less  expensive  than  the  IBM  equipment  they  replaced. 
By  1970,  business  for  PCM's  was  booming. 

PCM's  had  captured  roughly  10%  of  the  plug-compatible  market,  leaving,  of 
course,  the  remaining  90%  to  IBM.  The  IBM  response  was  quick.  A  series  of 
price  cuts  was  initiated  in  1970  which,  according  to  internal  IBM  documents 
subpoenaed  by  Telex  in  its  successful  antitrust  suit  against  IBM,  were  calculated 
to  kill  off  the  plug  compatible  competition.  These  were  followed  in  1971  and  1972 
with  long-term  leasing  plans  (prohibited  for  10  years  by  the  1956  Decree)  designed 
to  further  erode  the  viability  of  the  plug-compatible  competitors.  To  offset 
planned  revenue  decreases  in  the  peripherals  area,  mainframe  prices  were  raised 
to  maintain  IBM's  average  profit  at  32%.   (See  Attachments  9,  10,  11.) 

Judge  Sherman  Christensen  in  his  September  1973  decision  in  Telex  t\  IBM 
characterized  IBM  tactics  as  ".  .  .  unlawful  predatory  conduct  .  .  .  intended  to  .  .  . 
maintain  its  monopoly  position."  The  effect  on  the  PCM's  was  devastating.  Telex, 
for  example,  lost  over  half  its  sales  from  1971  to  1972.  and  has  yet  to  operate 
profitably  since  the  IBM  attacks. 
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The  long  IBM  history  of  employing  marketing  strategies  which  exclude  com- 
petitors with  a  view  towards  maintaining  its  monopoly  power  and  profits  is  a 
textbook  Ciise  of  the  abuses  the  authors  of  the  antitrust  statutes  intended  to 
prevent.  When  unchecked,  IBM  complacently  reaped  the  fruits  of  monopoly  ;  when 
Challenged,  it  responded  with  vigor  to  bring  competitors — no  matter  how  small — 
to  financial  ruin. 

Traditional  antiti-ust  enforcement  has  focused  largely  on  eliminating  blatantly 
illegal  practices  such  as  collusion  in  restraint  of  trade,  reciprocity,  below  cost 
selling,  price  fixing,  and  other  such  obviously  unethical  practices. 

Perhaps  it  has  been  the  failure  to  understand  that  the  modern-day  monopolist 
employs  a  variety  of  far  more  subtle  techniques  to  maintain  his  monopoly  power, 
that  has  caused  the  Department  of  Justice  to  miss  the  target  on  two  prior  occa- 
sions. Examples  of  some  of  the  more  subtle  techniques  now  in  use  are  provided 
below. 

Computer  Systems  and  Black  Boxes 

As  Mr.  Faw  has  so  helpfully  pointed  out  in  his  "Thoughts  for  Consideration," 
".  .  .  solution  selling  rather  than  hardware  selling  .  .  ."  is  a  key  underpinning 
of  IBM's  monopoly  power. 

At  the  very  beginning  of  the  design  cycle,  the  architecture  of  an  IBM  system, 
including  the  interconnection  and  interactions  between  each  of  its  separate 
functional  parts,  is  structured  to  achieve  efficient  data  processing  and  to  lock  the 
customer  into  IBM  products  and  services. 

This  technique  is  employed  in  the  design  of  the  logical,  mechanical,  and  elec- 
trical interfaces  between  the  central  processing  unit  (mainframe)  and  the  sub- 
systems such  as  disc  drives,  tape  drives,  memories,  and  printers.  It  is  also  used 
in  the  design  of  the  software  that  operate  the  system.  Several  examples  serve  to 
illustrate  the  interaction  between  architecture  and  monopoly  power. 

Hanlivarc  Interfaces 

With  the  introduction  of  the  IBM  370  family  of  computers,  IBM  standardized — 
internally — on  the  interfaces  between  its  central  processing  units  and  its  periph- 
eral devices.  This  move  briefly  increased  the  computer  user's  flexibility  by  allowing 
him  to  replace  various  devices  as  his  needs  changed. 

In  1969,  however,  IBM  realized  that  many  customers  were  interconnecting 
peripheral  devices  produced  by  other  suppliers — devices  that  were  superior  in 
performance  and/or  lower  in  price  than  the  IBM  equivalent — and  took  steps  to 
remedy  the  situation.  As  one  of  several  strategies  aimed  at  stemming  the  com- 
petitive tide,  IBM  moved  the  electi'onic  controller  out  of  the  peripheral  device 
and  into  the  computer  mainframe.  This  forced  competition  to  redesign  its  prod- 
ucts and  also  restricted  their  opportunities  to  innovate  in  the  electro-mechanical 
design  area. 

Because  IBM  hardware  interfaces  are  kept  secret  until  first  product  shipment, 
a  user  or  a  competitor  wishing  to  interconnect  must  obtain  the  new  product, 
reverse  engineer  the  interface,  and  then  design  their  device  so  that  it  works 
properly  with  the  host  IBM  computer,  obviously  lo.sing  valuable  time.  It  is  this 
time  that  IBM's  marketing  force  uses  to  sign  up  customers  on  one-  or  two-year 
contracts.  When  the  competitor  finally  gets  to  the  market,  he  finds  that  it  is  fore- 
closed. 

If  GE  generated  electric  power  and  made  electric  appliances,  an  analogous 
situation  woiild  exist.  By  changing  voltage  and  frequency  unilaterally  while  in- 
forming no  one  but  their  own  appliance  designers,  they  could  quickly  capture 
1009^  of  the  appliance  market.  Similarly,  the  recent  Bell  &  Howell  vs.  Kodak  case 
hinged  on  Eastman's  use  of  the  camera-film  "interface"  to  obsolete  competitive 
products  and  bring  new  systems  into  the  market  while  foreclosing  competitive 
response. 

In  this  instance,  in  order  to  settle  a  private  antitrust  suit,  Kodak  agreed  to 
disclose.  IS  months  before  the  first  shipment,  the  specifications  of  any  new  film 
product  (a  market  in  which  Kodak  is  alleged  to  iiossess  monopoly  power)  to 
(lualified  camera  manufacturers  who  request  the  information.  A  similar  provi- 
sion in  the  computer  industry  would  be  one  significant  step  in  reducing  IBM's 
monopoly  power. 

Softivare 

Software  (the  instructions  that  tell  the  computer  what  to  do)  has  been  used 
by  IBM  as  a  market  control  technique  at  several  different  levels. 

An  article  from  this  month's  Datamation  magazine,  (shown  as  Attachment 
8).  "IBM's  Operating  System  Monopoly."  .>-ets  forth  the  software  that  runs  the 
computer  is  also  used  to  further  lock  out  competition.  By  including  software 
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in  the  price  of  the  system,  competitive  offerings  are  foreclosed.  Moreover,  by 
bundling  the  operating  system  with  the  central  processing  unit  (CPU),  IBM 
maintains  absolute  control  over  the  useful  life  of  the  software  and  the  system. 
This  control  was  recently  used  to  "disconnect"  competitive  terminals  from 
IBM  systems.  Terminals  generally  interconnect  with  a  computer  system  over 
telephone  wires — a  standard  interface  available  to  all.  Thus  independent  termi- 
nal manufacturers  were  permitted  entry  into  this  market.  Soon  a  variety  of 
superior  price/performance  products  became  available.  When  faced  with  the 
growing  success  of  the  independent  terminal  manufacturers,  IBM  simply  an- 
nounced that  they  would  no  longer  maintain  the  software  necessary  to  allow 
non-IBM  terminals  to  interact  with  IBM  computers.  The  mere  announcement 
of  this  move  severely  impacted  the  sales,  profits,  and  access  to  capital  of  the 
targeted  competitors. 

Media  Standards 

During  the  early  transition  from  TAB  equipment  to  computers,  IBM  fought 
competition  by  pointing  to  the  investment  represented  by  the  data  already  in 
the  customer's  files  in  the  form  of  punched  cards;  moving  up  to  a  compatible 
IBM  computer,  the  customer  would  avoid  the  otherwise  "horrendous  conversion 
costs  and  the  other  problems"  that  would  probably  be  encountered  if  a  competi- 
tive machine  were  selected.  As  a  result,  IBM's  conversion  of  its  customer  base 
from  TAB  to  computer  was  almost  total. 

The  Department  of  Justice,  in  filing  suit  against  IBM  on  antitrust  grounds 
in  1952,  recognized  that  IBM's  absolute  control  over  the  production  of  80-column 
punch  cards  and  their  mandatory  use  on  IBM's  equipment,  effectively  tied  the 
two  products  and  permitted  excessive  profits. 

Seeking  to  remedy  this  situation,  the  1956  Consent  Decree  required  IBM  to 
reduce  its  share  of  the  80-column  punch  card  market  to  50%  over  seven  years. 
Shortly  thereafter,  IBM  "discovered"  magnetic  as  the  media  for  computer  data 
storage  and  shifted  away  from  punch  cards.  Thus,  in  one  simple,  but  bold 
stroke,  IBM  escaped  the  thrust  of  many  of  the  provisions  of  the  consent  decree 
and  retained  their  market  power. 

IBM's  ability  to  unilaterally  set  de  facto  industry  standards  for  the  various 
media  used  to  record  computer  data  provides  yet  another  form  of  market  control. 
In  March  of  1973,  for  example,  IBM  announced  three  new  media  :  the  "diskette," 
the  "Winchester"  data  module,  and  the  Group  Coded  Recording  system  for  high 
density  tape.  IBM  has,  as  usual,  kept  the  specifications  of  these  products  secret. 
As  a  result,  no  competitor  can  offer  a  compatible  product  until  well  after  IBM 
ships  theirs.  In  the  meantime,  the  consumer  is  limited  to  a  single  source  of 
supply — ^IBM. 

To  make  matters  even  worse,  IBM  refuses  to  sell  (at  any  price)  the  calibra- 
tion tapes  and  discs  needed  to  insure  compatibility  when  the  media  is  used  on 
competitive  machines. 

As  we  recently  testified  before  the  House  Commerce  Committee  during  hear- 
ings on  the  International  Voluntary  Standards  Cooperation  Act  (H.R.  7506), 
standards  are  employed  in  many  industries  as  a  market  control  technique,  but  in 
our  industry  the  dominant  company  resists  the  development  of  standards  be- 
cause their  employment  would  unlock  a  major  element  of  their  market  control. 
(Additional  information  on  this  problem  is  contained  in  the  statement  sub- 
mitted by  the  Computer  Industry  Association  to  the  House  Subcommittee  on  In- 
terstate and  Foreign  Commerce  on  April  22.  1974.) 

So  far,  we  have  looked  at  anti-competitive  strategies  dealing  primarily  with 
the  design  and  production  of  the  computer  system  itself.  Other,  even  more  subtle, 
strategies  depend  upon  when  IBM  does  things  and  on  what  they  tell  their 
customers. 

Timing  of  New  Technology  Insertion 

As  noted  earlier.  IBM's  Director  of  Marketing  Practices  characterized  the 
"timing  of  new  technology  insertion"  as  one  of  the  key  factors  underlying  the 
company's  control  over  the  value  and  cost  of  data  processing. 

As  the  dominant  force  in  the  industry,  IBM  carefully  controls  tlie  level  of 
technology  available  to  the  user.  Their  motivation  is  obvious — nothing  can  be 
allowed  to  prematurely  obsolete  the  equipment  IBM  has  out  on  lease. 

IBM's  risk-lease  strategy  requires  that  every  new  product  or  concept  be  sub- 
jected to  careful  analysis  by  one  or  more  top  management  task  forces  in  order 
"to  determine  what,  if  any,  adverse  impact  it  might  have  on  the  installed  rental 
base.  If  the  otherwise  obsolete  product  or  technology  is  locked  in  place  by  soft- 
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ware  or  long  term  leases,  the  newer  technology  is  withheld  from  the  market ;  if 
replacement  by  a  competitive  product  is  inevitable,  the  advanced  technology  is 
talcen  off  the  shelf  and  brought  to  market. 

Because  of  its  enormous  prestige,  image,  and  market  share  (to  this  day  almost 
every  computer,  regardless  of  manufacturer  is  called  an  IBM  machine — every 
data  center,  the  IBM  room),  no  innovator  can  successfully  market  a  new  concept 
in  computer  technology  unless  IBM  supplies  its  "seal  of  approval"  by  announcing 
a  similar  product.  Without  IBM's  "blessing"  the  product  or  concept  is  doomed 
to  be  a  commercial  failure,  regardless  of  its  intrinsic  or  economic  merit. 

On  the  one  hand,  this  means  that  it  is  next  to  impossible  for  a  competitor  to 
gain  commercial  acceptance  of  an  innovation  ahead  of  IBM.  Time  sharing  (the 
concurrent  utilization  of  a  single  computer  by  multiple  users)  is  an  instructive 
cae.8  in  point.  General  Electric  was  convinced  that  this  concept  was  an  important 
new  tool  which  would  allow  more  eflBcient  utilization  of  the  computer's  capa- 
bilities. GE  struggled  for  several  years  in  an  effort  to  gain  market  acceptance  of 
the  concept. 

Sometime  after  GE  had  withdrawn  from  the  computer  market,  IBM  "intro- 
duced" this  innovation  and  it  was  immediately  and  widely  accepted. 

On  the  other  hand,  IBM  can,  and  does,  use  "artificial"  innovations  to  stifle  com- 
petitors. By  moving  an  interface,  shifting  the  location  of  a  controller  from  peri- 
pheral to  mainframe,  changing  a  communications  protocal,  or  some  similar 
"improvement",  IBM  can  effectively  ob.solete  any  competitive  product  it  wishes. 

This  ability  to  introduce  new  products,  media  or  approaches  that  completely 
change  the  rules  of  the  game — without  warning — is  another  element  of  IBM's 
monopoly  power.  In  this  way,  IBM  is  able  to  keep  all  of  its  competitors  off  bal- 
ance :  force  them  to  spend  excessive  amounts  of  development  dollars  to  "catch 
up",  and  squeeze  them  into  a  position  where  the  competitor  must  recover  his 
investment  and  his  profit  (if  any)  in  three  or  four  years  while  IBM  can  recover 
its  in  five. 

No  Trespassing 

To  a  layman  this  much  market  control  on  IBM's  part  may  well  sound  incon- 
ceivable. However,  the  well  cultivated  IBM  image  coupled  with  the  lack  of 
sophistication  on  the  part  of  the  consumer  (again,  a  fact  of  life  in  our  industry 
that  has  been  a  carefully  nurtured  by-product  of  IBM's  dominance)  makes  it 
not  only  conceivable  but  nearly  insurmountable. 

This  is  not  to  say  that  IBM  is  able  to  suppress  each  and  every  technological 
innovation  until  it  .suits  their  profit  objectives.  An  innovation  that  is  tran.sparent 
to  the  system  and  to  user,  i.e.  that  does  not  affect  the  architecture,  function,  or 
performance  of  the  data  processing  system  may  be  freely  brought  to  market  by 
a  competitor.  However,  as  noted  earlier,  it  will  achieve  only  limited  commercial 
success  without  IBM's  stamp  of  approval. 

Many  of  the  advances  in  our  industry  have  been  made  by  the  smaller  competi- 
tor who  submitted  a  new,  lower  cost  component  or  subsystem  for  an  older  design — 
for  example  substituting  semiconductors  for  core  memories  or  providing  off-line 
capabilities  in  a  i)rinter  controller  so  that  it  does  not  use  CPU  time. 

Atlhough  I  did  say  that  such  innovations  can  be  freely  brought  to  market — I 
didn't  say  that  IBM  would  allow  them  to  be  commercially  successful. 

"We  Can't  Guarantee  the  Performanee  of . . ." 

When  a  change  in  standards,  hardware  or  software  interfaces,  prices,  or  the 
timing  of  new  technology  insertion  fails  to  keep  one  or  more  competitors  in  their 
proper  place  (small  and  weak),  IBM  has  two  additional  trump  cards  to  play. 

The  first  involves  notifying  the  customer  that  IBM  cannot,  or  will  not.  provide 
field  engineering  support  or  maintenance  of  the  computer  so  long  as  a  competitive 
device  is  attached  to  the  sy.stem.  This  strategy  has  been  used  extensively,  and  I 
might  say  very  effectively,  against  the  vendors  of  add-on  memory  subsystems. 
ITEL  was  fo-ced  to  fight  IBM  in  the  courts,  both  in  the  U.S.  and  in  Europe,  in 
order  to  protect  its  customers  from  IBM's  unilateral  refusal  to  maintain  their 
computers  when  memory  other  than  IBM's  liad  been  added.  In  one  instance, 
after  ruling  in  ITEL's  favor,  a  West  German  judge  determined  that  IB:M's  arbi- 
trary and  capricious  use  of  its  monopoly  power  warranted  forwarding  the  com- 
plete trial  record  to  the  government  anti-cartel  agency. 

The  "refusal  to  maintain"  strategy  effectively  suppressed  competition  for  sev- 
eral years.  In  order  to  survive,  IBM's  competitors  were  forced  to  seek  relief  in 
the  courts.  They  eventually  won  injunctive  relief,  but  by  then,  most  of  the  damage 
had  been  done. 
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Their  sales  had  been  slowed,  their  ability  to  raise  capital  impaired  by  their 
future  uncertainty,  and  their  customers  and  potential  customers  had  been 
warned!  The  warning  was  simple — but  painfully  clear.  Attach  a  foreign  (non- 
IBM)  device  to  your  computer  and  we  (IBM)  may  be  "'unable  or  unwilling"  to 
maintain  your  computer — and  that  would  shut  you  and  your  company  down, 
wouldn't  it? 

The  "refusal  to  maintain"  strategy  lacks  credibility  in  those  eases  where  the 
competitive  device  is  not  physically  integrated  with  the  host  computer — a  com- 
puter terminal  for  example.  IBM  has  recently  begun  informing  customers  that 
"IBM  cannot/will  not  guarantee  the  performance  of  the  system"  if  non-IBM 
devices  are  used  in  conjunction  with  it.  A  recent,  and  rather  blatant,  example 
of  this  ploy  was  in  California's  Teale  Data  Center  Procurement  where  IBM  made 
this  caveat  a  part  of  its  proposal. 

For  a  number  of  reasons  (many  of  which  are  included  in  a  recently  filed  suit 
against  the  State  of  California  and  IBM),  IBM  had  the  Teale  Data  Center  pro- 
curement locked  up  from  the  very  beginning.  From  this  position  of  strength 
they  were  in  turn  able  to  lock  out  competitive  subsystems  suppliers. 

The  Anti-Competitive  Arsenal 

I  have  discussed  a  number  of  the  strategies  employed,  singly  and  in  combina- 
tion, by  IBM  to  maintain  its  market  control  and  to  suppress  competition.  Unfor- 
tunately, time  and  space  limitations  prohibit  detailing  the  literally  dozens  of 
oher  anti-competitive  strategies  that  IBM  employs.  This  does  not  imply  that  the 
latter  are  any  less  effective  than  those  discussed  above.  Many  of  them  are  classic 
monopoly  tactics  including ; 

the  use  of  long  term  leases  with  punitive  cancellation  penalties  to  foreclose 
competition. 

the  lowering  of  prices  on  products  where  they  face  competition  coupled  with 
compensating  price  increases  on  products  where  competition  is  not  a  factor. 

the  announcement  of  "phantom"  products  to  block  legitimate  competitive 
offerings. 

refusals  to  deal — for  example.  IBM  will  not  sell  components  or  subassemblies 
to  other  manufacturers  at  any  price. 

the  intentional  withholding  of  planned  product  improvements — for  later  intro- 
duction as  "mid-life"  kickers— all  calculated  to  obsolete  competitive  products 
without  impacting  IBM's  own  inventory. 

and  reciprocity. 

Virtually  all  of  the  strategies  I  have  mentioned  are  encompassed  in  the  fifteen 
private  antitrust  suits  and  the  Federal  antitrust  action  now  pending  against 
IBM.  Attachment  12  includes  a  number  of  IBM  documents  taken  from  the 
public  record  in  the  Telex  and  Greyhound  vs.  IBM  cases.  These  documents  high- 
light some  of  the  attitudes  and  decisions  of  IBM's  top  management  committees. 

After  reading  these,  and  other  IBM  documents  now  in  the  public  record,  one 
cannot  avoid  believing  that  Judge  Christensen's  findings  and  Mr.  Faw's  memo 
come  much  closer  to  the  truth  as  to  the  extent  of  IBM's  monopoly  power  than 
do  the  protestations  of  their  attorneys.  The  latter  contend  that  IBM  is  besieged 
on  all  sides  by  more  than  one  thousand  able  comi>etitors  and  is  watching  its  mar- 
ket share  decline  from  its  already  paltry  38%.  One  may  well  ask,  if  this  con- 
tention is  true,  how  is  it  that  not  one  single  entrant  into  this  market  in  the  past 
decade  has  achieved  revenues  that  even  approach  one  per  cent  of  IBM's. 

Is  there  any  doubt  as  to  why  the  members  of  our  industry  petition  the  courts 
and  the  Congress  for  relief? 

HOW  HAS  THE  CONSUMER  FAIRED? 

The  fundamental  intent  of  our  nation's  antitrust  laws  is  to  protect  consumers 
not  competitors.  One  may  well  ask,  how  has  the  user  of  computers  and  of  data 
processing  services  faired  during  these  past  two  decades  of  IBM  monopoly 
control  ? 

Locked  in  from  the  Beginning 

As  we  noted  earlier.  IBM's  key  underlying  competitive  strategy  has  been  to 
maintain  maximum  product  differentiation,  to  avoid  any  meaningful  industry 
standardization,  and  to  provide  upward  mobility  within  it,s  own  line.  Whether 
the  early  computer  user  started  with  IBM  punch  card  accounting  machines,  or 
by  having  his  data  processing  work  done  by  the  IBM  Service  Bureau  (SBC),  or 
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by  renting  his  own  computer,  lie  soon  found  that  conversion  to  a  competitive 
system  was  virtually  impossible.  IBM's  software  is  so  intertwined  with  its 
operating  and  data  storage  systems  that  they  cannot  easily  be  separated  because 
much  of  the  programming  would  have  to  be  redone  at  substantial  cost.  One 
user,  testifying  in  the  Telex  vs.  IBM  case  indicated  that  the  problem  of  con- 
verting from  an  IBM  system  to  a  competitive  system  was  so  complex — and 
therefore  so  risky,  he  would  not  change  vendors,  despite  the  price/performance 
advantages  that  might  be  available. 

A  variety  of  strategies  have  been  employed  by  new  entrants  to  this  market  in 
their  efforts  to  penetrate  this  barrier.  The  limited  penetration  they  have  achieved, 
and  their  relatively  stable  market  shares  over  a  20-year  span  of  dynamic  market 
growth,  would  indicate  that  no  strategy  has  si;cceeded. 

Conversion  costs  and  problems  are  part  of  the  answer.  IBM's  image  is  another. 

IBM! 

During  the  course  of  my  research  for  Bendix  in  1957  and  later  in  1960,  I  had 
occasion  to  question  many  data  processing  managers  and  corporate  executives 
about  their  reasons  for  selecting  IBM  equipment.  Almost  without  exception  their 
responses  included : 

IBM's  equipment  is  second  best  in  terms  of  price/performance. 

IBM's  service  and  support  is  second  to  none. 

IBM  already  has  the  software  I  need. 

My  management  thinks  IBM  is  the  better  choice, 
and  besides. 

If  I  buy  a  non-IBM  system  and  something  goes  wrong,  I'll  be  in  trouble — if  I 
buy  IBM  and  something  goes  wrong.  It's  "an  act  of  God  !" 

In  this  way,  the  level  and  quality  of  IBM's  service  and  support  and  their 
carefully  nurtured  image,  have  kept  the  user  reasonably  well  satisfied  and 
passive. 

Of  course,  few  users  had  any  idea  of  the  costs  and  penalties,  the  withheld 
technology,  and  the  behind-the-scenes  practices  being  employed  to  keep  com- 
petitors in  line.  The  user  had  no  idea  what  his  world  might  be  like  if  there  were 
in  fact  true  competition  for  his  business.  On  occasion,  he  heard  rumblings  from 
frustrated  and  disgruntled  IBM  competitors,  but  IBM  assured  him  that  all  was 
indeed  well  with  the  world. 

Only  in  recent  months,  as  a  result  of  the  U.S.  vs.  IBM,  CDC  vs.  IBM,  Greyhound 
vs.  IBM,  Telex  vs.  IBM  and  other  antitrust  suits,  has  the  computer  user  begun 
to  see  the  scope  of  IBM's  control  over  his  destiny.  Even  so,  he  remains  largely 
passive.  Perhaps  because  "this  is  the  way  its  always  been." 

It  May  Also  Be  Fear 

On  a  few  occasions,  data  processing  personnel  and  computer  u.sers  have 
sought  to  step  out  from  beneath  the  IB:M  umbrella.  Their  attempts  to  do  so 
have  often  been  met  with  speedy  and  sometimes  overwhelming  retribution.  The 
data  processing  manager  who  steps  out  of  line  may  suddenly  find  that  his  boss 
has  been  advised  by  an  IBM  salesman  that  "old  Joe's  out  of  touch  with  all  the 
new  technology."  Or  perhaps,  as  in  several  states,  including  Delaware  and 
Nebraska,  copies  of  letters  disparaging  the  competence  of  the  troublesome  indi- 
vidual in  the  State's  DP  Selection  Office  are  circulated  to  members  of  the 
legislature.  I'sually,  such  tactics  aren't  required.  The  data  processing  profes- 
sional experienced  in  working  with  IBM  systems  knows  that  his  most  profitable 
career  path  lies  in  working  with  IB:\I  systems — and  he  knows  also  that  his  next 
'employer  will,  in  all  likelihood,  ask  IBM  to  pass  upon  his  qualifications. 

In  this  environment,  few  if  any,  members  of  the  data  processing  industry 
are  willing  to  speak  out  if  it  might  later  lead  to  pi'oblems  with  IBM.  Witnesses 
who  had  agreed  to  testify  for  the  plaintiff  in  Telex  vs.  IBM  suddenly  changed 
their  minds.  Last  month  an  executive  in  charge  of  data  processing  of  a  major 
corporation  had  agreed  to  participate  in  a  panel  discussion  before  the  New 
York  Society  of  Security  Analysts  on  "Restructuring  the  Computer  Industry, 
Its  Impact  on  Producers,  Users  and  Investors."  After  receiving  one  phone 
call,  his  Chairman  of  the  Board  in  turn  called  him  and  instructed  him  to  can- 
cel. These  are  not  isolated  examples. 

IBM's  control  over  the  destiny  of  the  computer  and  data  processing  industry 
is  all-pervasive.  Its  power  is  undisputed.  Those  who  work  in  industry  have 
accepted  this  as  a  fundamental  fact  and  have  therefore  learned  to  live  with  it. 
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THE  PRICE  OP   CONTINUING   MONOPOLY 

In  my  opening  remarks,  I  noted  that  the  IBM  Corporation  has  an  awesome 
amount  of  economic,  market  and  political  power.  I  hope  that  I  have  been  able 
to  provide  some  insights  into  the  extent  of  this  power  and  its  sources. 

This  one  company  can,  if  it  so  chooses,  bring  the  economy  of  America  to 
a  grinding  halt.  Its  self-perpetuating  management  answers  to  no  one.  The  con- 
trolling shareholders  care  very  little  about  what  management  does,  or  how 
they  do  it,  so  long  as  they  keep  piling  up  profits.  Their  employees  are  well 
taken  care  of  and  happy — their  customers  are  passive — their  competitors  are 
impotent.  There  are  no  checks  and  balances. 

Our  European  and  Asiatic  trading  partners  recognize  the  import  of  what 
I  have  reported  here.  They  too  fear  total  IBM  dominance.  At  present,  they 
are  striving  to  stem  the  tide  by  pouring  massive  subsidies  into  their  indigenous 
computer  industry.  So  far,  it  has  done  little  to  shake  IBM's  hold  on  their  own 
computer  industries.  Gradually,  non-tariff  trade  barriers  (NTTB's)  are  being 
erected  in  the  hope  that  the  American  stranglehold  of  their  industry  will  be 
broken.  To  date,  these  NTTB's  have  impacted  the  exports  of  U.S.  based  man- 
ufacturers, however,  it  has  had  little  effect  on  IBM. 

But  what  about  us? 

THE   UNITED    STATES    VS.    IBM 

Our  government  moved  to  remedy  this  problem  on  the  last  day  of  the  Johnson 
administration  by  bringing  suit  against  IBM.  Almost  six  years  have  elapsed. 

During  this  period,  IBM  and  its  attorneys  have  used  every  conceivable  tactic 
to  delay  its  coming  to  trial.  They  have  been  chastised  by  two  Federal  judges 
for  destroying  the  index  to  evidentiary  material  prepared  by  Control  Data ; 
they  have  been  held  in  contempt  of  court  for  refusing  to  turn  over  documents ; 
and  they  have  created  diversion  after  diversion.  Two  appeals  to  the  Supreme 
Court  have  been  denied  and  now,  three  months  before  the  trial  is  to  start,  they 
are  laying  the  ground  work  for  another  appeal  to  the  Supreme  Court.  Each 
day's  delay  is  worth  more  than  $4  million  in  net-after-tax  profits  to  IBM,  so  why 
not  drag  it  out? 

Clearly,  they  have  the  ability  to  do  so.  The  defendant's  legal  staff  out- 
numbers that  of  the  Department  of  Justice  by  more  than  ten  to  one.  Obviously 
in  a  case  involving  depositions  of  more  than  1,000  companies,  over  500  witnesses, 
and  some  one  million  five  hundred  thousand  pages  of  evidentiary  material,  this 
imbalance  gives  IBM  a  distinct  advantage  over  the  Antitrust  Division  of  the 
Department  of  Justice. 

In  the  meantime,  the  capital  markets  have  turned  their  backs  on  all  but  a 
few  industry  participants.  Many  have  concluded  that  IBM's  market  power  will 
not  be  curbed  and  that  its  control  over  competitors  will  remain  unchecked.  The 
refusal  to  invest  in  IBM  competitors  makes  predictions  of  their  demise  a  self- 
fulfilling  prophecy. 

Even  now,  IBM  is  putting  the  finishing  touches  on  its  1977  product  line.  If 
the  internal  documents  now  in  the  public  record  are  at  all  indicative,  the  strate- 
gies are  already  in  place  to  insure  a  continuation  of  IBM's  market  power  and 
control  for  many  years  to  come.  Relief  from  the  IBM  monopoly  will  not  come  from 
the  application  of  backward  looking  antitrust  concepts  and  simplistic  relief 
plans. 

Imaginative  solutions  must  bt  developed — solutions  that  bring  the  benefits 
of  free  and  open  competition  to  the  computer  market  place  and  that  serve  the 
best  interests  of  the  industry,  the  investment  community,  and  the  public. 

We  do  not  wish  to  see  IBM  punished.  They  have  made  invaluable  contributions 
to  our  industry  and  to  our  nation.  We  do  not  wish  to  see  them  regulated  like 
AT&T  for  this  would  stifle  their  creativity  and  skill. 

However,  we  believe  that  it  is  essential  that  their  unilateral  control  over  the 
computer  and  data  processing  industry  be  ended — completely. 

Should  the  Congress  fail  to  deal  effectively  with  monopolization  of  the  com- 
puter industry,  the  nation  will  be  exposed  to  potentially  massive  economic  harm 
resulting  from  unfettered  abuse  of  the  dominant  firm's  market  power.  IBM  has 
already  shown  itself  perfectly  willing  to  sacrifice  near-term  profits  to  bring 
competitors  to  financial  ruin,  thus  insuring  its  monopolistic  prices  and  profits 
over  the  long  run.  Eventually,  potential  challengers  will  realize  the  sure  folly 
of  attempting  to  introduce  even  technologically  superior,  lower-cost  products 
in  an  environment  of  predatory  IBM  responses.  When  potential  competition  is 
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exhausted— when  even  the  RCA's  and  GE's  fear  to  tread  upon  IBM  territory — 
the  only  remaining  eheclv  upon  IBM  behavior  will  have  disappeared. 

The  threat  of  eroding  market  shares  serves  as  a  powerful  force,  spurring  firms 
in  other  industries  to  make  technological  improvements,  keep  prices  at  a  rea- 
sonable level,  and  generally  respond  to  customer  needs.  For  IBM,  that  threat 
will  no  longer  be  real,  as  potential  competitors  will  fear  tlae  financial  conse- 
quences of  challenging  IBM  dominance.  America  will  then  be  faced  with  an  un- 
threatened  one-firm  computer  industry  as  complacent,  as  un-inuovative  and 
wasteful  as  the  "legally  monopolized"  telephone  industry  has  already  been 
allowed  to  become. 

Thank  you. 

Attachments  :  ( 18) . 

Attachment  No.  1 

Computer  Industry  Association 


MEMBERSHIP  ROSTER,  JULY   1,   1974 


Advanced  Memory  Systems,  Inc. 
Applied  Data  Research,  Inc. 
Amdahl  Corporation 
Applied  Magnetics  Corp. 
California  Computer  Products,  Inc. 
Cambridge  Memories,  Inc. 
Centronics  Data  Computer  Corp. 
Cincom  Systems,  Inc. 
Computer  Machinery  Corp. 
Computer  Optics,  Inc. 
Cullinane  Corp. 
Datapoint  Corp. 
Data  Printer  Corp. 
Dataproducts  Corp. 
Delta  Data  Systems  Corp. 
Digital  Scientific  Corp. 
Electronic  Memories  and  Magnetics 
Foresight  Systems,  Inc. 
General  Automation,  Inc. 
Incoterm  Corporation 


Inforex,  Inc. 
Informatics,  Inc. 
Information  Magnetics  Corp, 
ITEL  Corporation 
Levin  Computer  Co. 
Logicon  Corporation 
Memory  Technology  Inc. 
Microdata  Corp. 
Mohawk  Data  Sciences 
MRI  Systems  Corp. 
Odec  Computer  Systems,  Inc. 
Palyn  Associates,  Inc. 
Pertec  Corporation 
Randolph  Computer, 
Sanders  Data  Systems  Inc. 
Storage  Technology  Corp. 
Tally  Corporation. 
Telex  Corporation. 
Terminal  Data  Corp. 
Xytex  Corporation. 
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Attachment  No.  3 
Datamation — the  Automatic  Handling  of  Information 

THE    WEED    out  ! 

Still  prognosticating  a  dim  future  for  the  staying  power  of  computer  manu- 
facturers, a  generous  number  of  market  analysts  have  gathered  and  garnished 
their  statistics  with  perfectly  reasonable  logic. 

Their  basic  contention  :  although  the  market  for  hardware  will  continue  to 
prosper,  it  is  clearly  impossible  for  the  present  number  of  computer  manufac- 
turers (a)  to  survive  the  substantial  investment  required  for  advanced  tech- 
nology, particularly  where  there  is  no  strong  alternative  market  to  absorb  heavy 
annual  losses  (i.e.,  t.v.  sets  or  electric  razors)  ;  (b)  to  maintain  satisfactory  field 
support  and  software  backup;  (c)  to  mass  produce  medium  and  large  scale  sys- 
tems, and  finally  (d)  to  compete  with  a  large  flock  of  comparable  firm.s,  all  offer- 
ing basically  the  same  equipment  for  "a  narrow,  vertical  market." 

Their  conclusion :  "the  weed  out"  will  surely  take  place  within  a  handful  of 
years  with  three  or  four  firms  dominating  the  field  and  the  remainder  (if  they 
insist  on  remaining)   accepting  a  minute  fraction  of  the  market. 

In  support  of  their  forecasts,  market  analysts  have  been  confronted  with  one 
irksome  problem,  namely,  all  visible  evidence  of  late,  has  indicated  they  are  dead 
vjrong  in  both  contention  and  conclusion. 

Despite  the  fact  that  a  number  of  forecasts  have  pointed  to  small  companies 
as  the  first  to  expire,  it  is  precisely  in  this  area  where  some  of  the  real  strengths 
of  the  industry  have  appeared.  Not  only  have  these  "weenies"  persisted  in  selling 
their  machines,  but  they  continue  to  announce  new  hardware  of  sizeable  pro- 
portions. 

Perhaps  the  best  example  is  Control  Data  Corp.  with  its  160A,  1604,  soon-to-be- 
announced  924  and  Stretch-class  660.  Packard  Bell's  Computer  is  another  case  in 
point  where  rumor  of  corporate  lack  of  optimism  in  its  computer  division  will 
find  little  support  when  PB  announces  its  350  late  this  Fall.  Computer  Control 
Corp.'s  forthcoming  DDP  and  El-tronics'  ALWAC  IV,  a  solid  state  entry  to  be 
ready  next  year,  are  further  indications  that  the  staying  power  of  the  small  com- 
pany is  not  to  be  underrated. 

Having  recently  completed  its  100th  7090  installation  and  with  a  flock  of  small 
to  medium-sized  contenders  rolling  off  its  production  lines,  there  is  little  doubt 
that  IBM  will  continue  as  the  giant  in  the  computer  industry.  But  companies  such 
as  RemRand,  well-known  for  their  ability  to  turn  an  advantage  into  a  loss,  have 
shown  promising  signs  of  twisting  the  bit  in  the  opposite  direction.  Surprises  are 
also  forthcoming  from  RCA  with  research  in  high  speed  circuitry  through  diode 
memory. 

As  for  others :  Burroughs  is  very  much  in  the  solid  state  field  with  the  5000, 
270  and  forthcoming  announcement  of  the  260.  Philco  has  stuck  neatly  to  its  2000 
series  improving  speeds  with  the  212.  Advances  in  high  speed  tape  units  and  mass 
storage  devices  are  also  under  development  by  Philco. 

Sales  of  the  Honeywell  400  have  been  excellent  and  FACT  although  embarras- 
singly late,  reportedly  is  now  ready  to  fly  on  the  800.  Some  technological  rabbits 
may  also  be  pulled  out  of  General  Electric's  new  Sunnyvale  hat. 

In  general,  the  most  pessimistic  news  for  computing  market  analysts  is  the 
obvious  fact  that  within  the  last  three  years,  no  one  has  left  the  field.  There  are 
of  course,  some  trends  which  have  influenced  the  health  of  the  industry  ;  namely, 
a  tempering  of  the  early  fever  of  the  sales  pitch  which  could  easily  have  driven 
a  company  or  two  into  trauma  and  ultimately  out  of  the  computing  business. 
Also,  there  is  a  muturing  realization  of  the  need  for  long  term  investment  coupled 
to  a  gradual  shift  in  the  purchase  vs.  rental  balance  providing  smaller  firms  with 
a  more  encouraging,  earlier  dollar  return.  Finally,  the  field  itself  has  expanded 
from  what  may  have  been  a  narrow,  vertical  base  of  a  decade  ago,  to  a  rapidly 
growing  tree  sprouting  numerous  horizontal  branches  such  as  process  control, 
real  time  control,  and  many  new  areas  of  general  purpose  application. 

It  would  seem  therefore,  that  "the  weed  out"  is  hardly  a  frightening  prospect 
except  that  as  the  prophecies  do  not  bear  fruit,  the  job  security  of  the  prophesiers 
may  be  inversely  effected. 
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Attachment  No.  4 

Bendix  Gives  Up  on  Computers — Selling  Its  Computer  Division  to  Control 
Data  Corp.  Sale  Price,  According  to  a  Preliminary  Agreement,  Is  Under 
$10-MiLLiON  To  Be  Paid  in  Cash  and  Stock 

Whenever  a  contender  in  the  electronic  computer  business  oashes  in  his  chips — 
as  Bendix  Corp.  announced  it  was  doing  this  week  by  selling  the  assets  and 
business  of  its  Computer  Div.  to  Control  Data  Corp. — the  poker  faces  of  the  re- 
maining contenders  stiffen.  They  know  that  with  another  man  dropping  out,  the 
game  may  well  get  harder  rather  than  easier.  The  game  of  Electronic  Data 
Processing — or  EDP — is  played  with  megabucks,  and  it's  almost  as  fast  as  three- 
card  Monte. 

THE  LOSS 

Most  people  in  the  industry  believe  that  it  cost  Bendix  as  much  as  $30-million  to 
try  its  luck.  But  Bendix  Pres.  Malcolm  P.  Ferguson  says  that  a  $40-million 
investment  figure  that  has  been  circulating  through  the  industry  is  extraordinar- 
ily high.  At  this  time,  he  refuses  to  say  how  much  Bendix  did  invest  in  computers. 
According  to  a  preliminary  agreement  between  Control  Data  Corp.  and  Bendix. 
the  purchase  price  for  Bendix's  computer  division  is  under  $10-million,  to  be 
paid  in  stock  and  cash  over  a  period  of  time. 

If  the  loss  is  in  that  magnitude,  it  indicates  that  getting  out  of  the  game  is 
more  costly  than  ever.  Royal  McBee  Corp.  and  Underwood  Corp.,  both  of  which 
backed  away  from  the  table  when  the  stakes  started  to  skyrocket,  figure  they  lost 
about  $8-million  and  $12-million,  respectively. 

STUBBORN  optimism 

Bendix's  departure  also  has  started  speculation  among  the  kibitzers  that  this 
may  be  the  beginning  of  a  shakeout  in  the  industry  that  will  result  in  a  sudden 
rush  of  mergers  or  dropouts.  But,  even  though  few  companies  in  the  industry 
have  seen  black  ink  on  their  books  yet.  a  major  shake-out  or  merger  trend  is 
unlikely  at  this  time.  The  remaining  contenders  in  the  business-scientific  field — 
International  Business  Machines ;  Univac  Div.  of  Sperry  Rand ;  Control  Data 
Corp. ;  General  Electric  Co. ;  Philco  Corp.,  a  subsidiary  of  Ford  Motor  Co. ;  RCA ; 
National  Cash  Register  Co. ;  Minneapolis-Honeywell  Regulator  Co. ;  Burroughs 
Corp. ;  and  Monroe  Calculating  Machine  Co.,  a  subsidiary  of  Litton  Industries — all 
feel  stubbornly  certain  that  it's  in  the  cards  that  they'll  be  among  the  big  winners. 

Not  a  few  of  these  companies  have  suffered  shortages  in  working  capital  because 
of  the  delayed  return  on  leased  equipment.  But  most  console  themselves  with 
the  thought  that  they  would  be  in  the  black  if  equipment  out  on  rental  were  con- 
sidered as  sold.  In  other  words,  if  they  had  sold  their  computers  instead  of  rent- 
ing them,  they  would  be  ahead  of  the  game.  Even  if  such  rationalizations  are  not 
the  way  the  game  is  played  according  to  the  rule  book,  it  helps  morale. 

EARLY  starter 

Although  Bendix  was  one  of  the  early  computer  manufacturers — it  delivered 
Its  first  G-15  computer  to  an  oil  company  in  1955 — it  never  "had  big  ambitions  in 
business  data  processing,"  according  to  Ferguson.  The  G-15  computer  is  a  rela- 
tively small,  electron-tube  computer  used  primarily  for  engineering  and  scientific 
calculations.  About  270  of  them  have  been  sold  since  1955. 

In  1959.  the  company  decided  to  build  a  transistorized  computer  slightly  larger 
than  the  G-15.  It  grew  into  a  much  larger  system — the  G-20 — a  large-scale  data 
processor  that  can  be  used  for  both  business  and  engineering.  However,  because 
of  its  relatively  limited  marketing  program,  Bendix  was  unable  to  develop  as 
complete  a  line  of  software — programming  packages  for  users — as  its  competi- 
tors, and  the  G-20  sold  slowly. 

beginning   of   THE   END 

When  Bendix  failed  to  replace  the  G-15  with  an  equivalent  transistorized  com- 
puter, its  market  position  plummeted. 

Last  year,  Ferguson  announced  that  Bendix  was  giving  up  all  attempts  to  get 
into  business  data  processing  and  would  concentrate  on  engineering  and  scien- 
tific markets  only. 
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NATURAL  BUYER 

When  Bendix  made  the  decision  to  withdraw,  it  didn't  take  long  to  find  a 
buyer.  There  are  good  reasons  why  CDC  wanted  it.  The  IMinneapolis  company, 
famous  for  being  the  only  other  profitable  operation  in  the  computer  business 
besides  IBM — is  strictly  a  computer  specialist.  And  the  Bendix  line  dovetails 
nicely  with  its  own. 

Started  by  a  group  of  engineers  from  UNIVAC  in  1957,  CDC's  first  product 
was  a  large-scale  solid-state  computer,  the  1604.  This  was  delivered  in  1959,  and 
43  of  them  are  now  in  operation.  Initially,  the  company's  objective  was  to  make 
a  fine  computer  and  sell  it  to  customers — universities  and  research  laboratories — 
who  knew  how  to  program  it  and  would  need  a  minimum  of  expensive  program- 
ming and  training  aids. 

Generally,  CDC  has  used  a  highly  accurate  marketing  technique.  It  claims  it 
sells  two  out  of  every  three  customers  to  which  it  presents  a  systems  proposal 
(average  cost— $20,000  a  pitch). 

GOOD    FIT 

Bendix  fits  right  into  CDC's  future  plans.  The  older  tube-model  G-15  is  slightly 
smaller  than  CDC's  solid-state  160  computer.  And  since  customers  almost  always 
move  up  when  they  replace  a  computer,  CDC  will  have  a  fine  basis  for  upgrading 
G-15  users  to  its  own  160s.  And  the  G-20 — the  big  Bendix  unit — fills  a  niche 
in  Control  Data's  line  of  larger  equipment,  an  extensive  array  that  includes  the 
largest  and  fastest  computer  systems  now  made  in  the  U.S. 

Attachment  No.  5A 

Plaintiff's  Exhibit  386-060 

management  committeie  minutes 

Present :  Mr.  W.  C.  Hume,  Mr.  D.  R.  McKay. 

I.  Hume  and  McKay  discussed  their  impressions  of  the  BEMA  Business  Show 
in  New  York.  Most  major  systems  manufacturers  did  not  demonstrate,  the  ex- 
ception being  CDC.  A  significant  percentage  of  the  exhibits  involved  copiers, 
printers,  and  terminals. 

II.  Chien,  Gore,  and  Andres  entered.  Chien  reviewed  some  recent  work  he  has 
done  on  the  NPII  Model.  While  the  original  task  was  to  cast  light  on  the  under- 
lying causes  of  the  1970  poor  performance,  Chien  believes  that  the  work  has 
long-term  ramifications  as  well.  The  model  assumes  that  NPII  depends  on  four 
major  factors — the  economy,  the  product  cycle,  the  announcement  strategy,  and 
new  market  environment.  The  model  itself  deals  mainly  with  the  first  three  fac- 
tors, acknowledging  that  items  such  as  unbundling  are  at  this  point  highly  judg- 
mental. The  unbundling  influence,  however,  has  been  added  to  the  conclusions. 
Historic :  NPII  has  gone  in  cycles  and  although  it  can  be  broadly  related  to  the 
PBD  index,  it  doesn't  correlate  on  a  year  to  year  basis.  Chien  has  concluded  that 
historic  differences  from  the  PED  index  are  tied  to  product  cycle  and  notes  the 
clear  upturn  at  the  time  of  first  customer  ship  of  the  first,  second,  and  third  gen- 
eration equipment.  He  theorizes  that  historically,  we  have  clustered  our  first 
cutsomer  shipments,  giving  us  first  an  acceleration  stage  as  new  applications 
fill  the  quantum  jump  price/performance  capability  and  then  a  deceleration  stage 
as  we  and  the  customer  get  more  efficient  in  operating  the  newer  equipment. 
Chien's  model  indicates  that  we  announced  the  1401  a  year  too  early  and  the  /360 
a  year  too  late.  He  believes  that  we  have  not  seen  a  comparable  phenomena  to 
1970  in  the  past  even  though  it  was  there  because  since  1958  there  has  never  been 
a  dovetailing  of  a  poor  economy  coupled  with  a  deceleration  stage  in  the  product 
line.  He  also  concluded  that  product  announcement  and  ship  cycles  have  greater 
impact  on  NPII  than  does  the  economy  although  the  two  are  obviously  inter- 
active. 

Looking  forward,  he  concludes  that  the  NS  announcement  strategy,  based  on 
spaced  announcements  and  first  customer  ship,  will  have  the  effect  of  slowing 
down  the  acceleration  stage,  generating  worse  than  anticipated  in  NPII  in  1971, 
'72,  and  '73  and  with  the  availability  of  the  complete  product  line  in  1974 
going  well  over  normal  expectations.  Chien  also  concludes  that  there  will  be 
no  overcapacity  in  the  marketplace  for  some  time  but  that  the  key  to  expansion 
is  significantly  increased  by  price/performance,  i.e.,  supply  creates  its  own 
demand.  Since  the  NS  is  not  as  dramatic  a  step  forward  as  the  /360  was,  Chien 
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concludes  this  will  inhibit  growth.  If  his  theory  is  correct,  the  product  cycle 
will  take  effect  with  first  customer-ships  in  1971.  However,  the  spreading  an- 
nouncement strategy  will  hurt  comparative  immediate  revenue,  although  temper- 
ing the  cycle.  Such  a  smoothing  of  growth,  according  to  the  model,  can  only  be 
achieved  by  less  than  desired  revenue  growth  over  the  next  several  years.  Lastly, 
Chien  is  convinced  that  1975  could  be  1970  revisited,  particularly  if  the  economy 
is  not  healthy  at  the  same  time.  The  MC  noted  that  NPII  and  profits,  while 
related,  are  not  at  all  the  same. 

The  MC  thought  the  work  was  very  thought  provoking  and  requested  that 
they  get  together  with  Chien  again  off-line  after  he  has  gone  over  his  1974-76 
time  frame  conclusions  with  Beitzel. 

(HI.  All  left  and  Piore,  Baskin,  Shapiro,  and  Bertram  entered  to  cover  the 
Printing  Strategy.  Piore  indicated  that  this  is  not  a  CTC-approved  strategy 
because  of  a  number  of  issues  which  the  CTC  expects  to  resolve  in  some  60 
days.  Piore  indicated  that  the  printing  area  has  some  of  the  characteristics  of 
disks  and  tapes  of  three  years  ago.  We  are  very  strong  in  the  marketplace  and 
we  are  continuing  to  use  old  technologies.  Both  Piore  and  Bertram  believe  that 
the  control  unit  for  the  printer  will  pose  technical  problems  for  competition, 
but  they  feel  that  plug-to-plug  printers  could  arrive  in  the  marketplace  shortly^. 
Competition  has  recently  made  three  announcements.  Telex  has  purchased  $25 
million  worth  of  CTC  printers  and  it  is  possible  that  they  will  offer  a  printer 
disk  and  tape  package.  If  technology  allows  the  introduction  of  a  universal 
controller  over  the  plan  period,  it  would  result  in  a  clustered  self-contained  I/O 
subunit.  Xerox  has  announced  its  intent  to  get  into  the  computer  printing  busi- 
ness using  a  nonimpact  printer.  A.  B.  Dick  has  announced  and  demonstrated 
a  non-impact  printer  using  ink  jet  technology. 

The  MC  reviewed  a  numher  of  promising  products  in  the  planned  program 
ranging  from  SPICA,  a  15  character/second  printer  to  ALTAIN,  the  new  1600 
line/minute  printer.  All  of  these  printers,  however,  are  predicated  on  older 
technology.  The  only  printer  presently  involved  in  advanced  technology  is  the 
Jubilee  which  is  a  non-impact  unit  with  an  effective  speed  of  some  3,000  lines  per 
minute.  This  printer  is  being  developed  in  San  Jose  and  is  presently  scheduled 
for  announcement  iu  1972.  Piore  believed  there  is  less  than  a  10%  chance  that 
it  will  be  available  within  a  five  year  period.  Bertram  is  somewhat  more 
optimistic  but  even  Baskin  acknowledged  that  there  are  significant  technical 
problems  to  be  solved  and  insufficient  resources  devoted  to  the  solutions. 

The  Science  Advisory  Board  is  meeting  in  Lexington  next  week  to  discuss  the 
best  method  of  getting  the  Copier  technology  into  the  printer  line.  In  the  ink 
jet  area,  all  acknowledged  we  were  well  behind  and  in  fact  we've  only  recently 
started  an  audit  to  see  whether  we  have  basic  license  and  patent  problems. 

At  the  low  end,  the  MC  noted  that  high  maintenance  charges  combined  with 
long  life  make  it  very  difllcult  to  develop  printers  at  a  satisfactory  profit.  Hume 
and  McKay  believe  that  the  probable  solution  to  this  problem  is  planned  price 
increase  and  noted  that  Opel  is  examining  this  alternative  in  conjunction  with 
the  KEEP  Program. 

Attachment  No.  5B 

Plaintiff's  Exhibit  384B-016 

Present :  Mr.  R.  H,  Bullen,  Mr.  G.  E.  Jones,  and  Mr.  M.  B.  Smith. 

I.  Jones  reviewed  the  key  points  covered  in  the  DPD  State  of  the  Union  Meas- 
urement meeting  as  follows : 

A.  DPD  feels  undermanned  in  the  sales  area.  Jones  stated  that  Hubner  felt 
the  training  of  DP  personnel  in  BOA  was  a  first  priority  for  any  additional 
funding. 

B.  Product  Marketing  provides  a  heavy  focus  on  product  rather  than  on  the 
market.  Jones  stated  he  was  not  in  agreement  with  the  relative  priorities. 

II.  Anderson,  Spatz,  Piore,  Hume,  and  Knaplund  entered  for  an  informational 
presentation  on  Integrated  Circuits. 

A.  Spatz  reviewed  the  historical  background  on  circuits  from  tube  to  transistor 
to  SLT  to  integrated  circuit  chip.  He  stated  the  motivation  for  the  trend  was  to 
achieve  lower  cost,  increase  reliability,  and  improve  performance.  He  stated  that 
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LSI  is  an  extension  of  the  historical  trend.  A  primary  difference  between  LSI 
and  circuit  product  technologies  is  that  100  or  more  circuits  are  contained  on  a 
single  semi-conductor  chip  versus  14  circuits  on  the  most  advanced  integrated 
circuit  on  any  IBM  announced  product. 

B.  Spatz  stated  that  for  LSI  to  be  used  beneficially,  its  application  must  be 
concentrated  on  circuit  blocks  having  high  usage  with  internal  circuits  and  con- 
nections and  few  external  connections.  He  stated  that  memory  is  an  ideal  appli- 
cation for  these  characteristics.  Use  for  CPU  logic  offers  substantially  lower 
opportunity  for  the  future.  He  stated  that  Field  Effect  (IGFETS)  integrated 
circuits  hold  more  potential  for  successful  use  than  Bipolar  integrated  circuits. 
The  use  of  integrated  circuits  for  logic  was  questionable.  The  primary  advantage 
of  Field  Effect  over  Bipolar  was  stated  to  be  the  ease  of  fabrication  and  higher 
expected  yields.  The  disadvantage  is  that  Bipolar  provides  approximately  two 
to  three  times  the  speed  of  Field  Effect  systems. 

Piore  stated  there  was  no  firm  agreement  between  all  the  interested  parties  in 
IBM  on  whether  Field  Effect  or  Bipolar  offered  the  best  long-range  potential. 
His  judgment  was  that  we  were  two-three  years  behind  competition  in  the  Field 
Effect  area  and  that  this  technology  would  not  appear  in  our  machines  before 
1973  or  1974.  He  stated  that  we  can  match  anyone  in  the  industry  on  development 
in  the  Bipolar  area  and  that  we  intend  to  keep  pressing  that  development  effort 
because  of  its  good  speed  characteristics. 

The  MC  agreed  with  Piore's  recommendation  that  the  CTC  continue,  as 
planned,  to  review  the  resource  allocations  being  made  by  CD  to  the  Bipolar  and 
IGFETS  areas  and  would  report  to  the  MC  if  necessary. 

III.  Hume,  Opel,  Kennard,  Piore,  Case,  Gore  and  Knaplund  entered  for  an 
informational  presentation  on  NS  Series. 

A.  Jones  questioned  why  the  3.7  card  I/O  equipment  was  not  being  planned 
for  use  in  the  NS  Series.  Case  responded  that  in  the  speed  ranges  required  for 
NS.  the  80  column  technology  was  easier  to  build  at  a  given  cost  and  that  demand 
for  80  column  equipment  in  the  speed  ranges  required  is  in  the  market  today.  He 
did  state  the  small  card  ultimately  would  be  our  thrust.  Jones  took  exception 
with  this  and  stated  he  felt  the  small  card  technology  should  be  used  for  NS. 

IV.  Simmons,  Brown,  and  Hume  entered  for  a  presentation  to  approve  a  Real 
Estate  proposal  to  purchase  the  Phoenix  Branch  ofl3ce.  Simmons  .stated  the 
advantage  of  ownership  in  the  program  was  $959,000  per  year  with  a  positive 
cash  flow  of  13  years  and  a  return  of  investment  of  21.7%.  After  discussion,  the 
Real  Estate  proposal  was  approved. 

V.  Knaplund,  Opel,  and  Phypers  entered  for  a  discussion  of  the  format  of 
the  MC  presentation  of  the  Corporate  Strategic  Plan  to  the  MRC.  After  discus- 
sion, it  was  agreed  the  format  proposed  by  Knaplund  was  acceptable  (attached) 
and  that  Opel  would  develop  the  preambles  to  be  given  by  the  MC  prior  to 
each  divisional  presentation  to  the  MRC. 

VI.  Haskell  and  Phypers  entered  to  present  the  details  of  the  proposed  Staff 
Study. 

A.  The  MC  suggested  that  Moodie  or  Evans,  or  both,  be  added,  and  McCracken 
eliminated,  to  the  list  of  executives  to  be  interviewed  prior  to  the  Idckoff  of 
the  Staff  Study.  The  remainder  of  the  suggested  Staff  Study  outline  was  approved 
a.s  presented. 

B.  Haskell  reviewed  the  timetable  for  the  Staff  Study  as  follows : 

1.  June — review  the  Staff  Study  approach  with  the  executives  listed  for 
review  and  research  past  efforts  of  staff  study  work. 

2.  July — design  questionnaires. 

3.  August — announce  the  study  and  begin  data  gathering. 

4.  September — analyze  data. 

5.  October — distill  and  test  the  principles  developed. 

6.  November — review  with  the  MC/MRC. 

After  discussion,  the  MC  agreed  with  the  timetable  as  presented. 
Meeting  adjourned. 
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Attachment  No.  6 
Plaintiff's  Exhibit  128 
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Registered  IBM  Confidential 

August  12,  1971. 
Memorandtun  to :  Mr.  G.  B.  Beitzel. 
Suibject :  Quarterly  product  line  assessment 

This  Quarterly  Assessment  represents  our  department's  best  judgment  on  the 
status  of  the  IBM  product  line  in  today's  competitive  marketplace.  The  report 
in  this  binder  is  intended  both  as  a  record  of  our  presentation  and  as  a  reference 
document. 

The  price/performance  charts  reflect  the  recent  IBM  price  changes,  but  do 
not  consider  price  increases  announced  last  week  by  Honeywell  and  Univac. 
Prices  for  the  Univac  1110,  the  Honeywell  Series  6000,  and  the  depicted  models 
of  the  HIS  Series  200  should  be  increased  by  approximately  five  percent. 

The  assessment  ratings  are  based  on  product  versus  product  comparisons. 
In  the  commentary,  we  have  attempted  to  reflect  those  additional  values  which 
we  believe  will  be  considered  significant  by  the  potential  user. 

P.  J.  LaVeiau. 

EJnclosure :  Distribution  List. 
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Mr.  W.  O.  Hume 
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PRODUCT  LINE  ASSESSMENT  SUMMARY 


System/product 


Assessment 


Competition 


Large  systems: 

- Deficient. 

Model  195 do... 

Model  165 Equal 

Model  155 do... 

Intermediate  systems: 

Model  145 do... 

Model  135 Superior.. 

Model  30... Deficient. 


Model  22 do. 

Model  25 _ .do. 


System/370  advanced  function: 

Multiprocessing do... 

Relocate Equal 

Sensor  base _.  Deficient. 

Small  commercial  systems: 

T-55 Superior.. 

T-54 Equal.... 

Model  20 Deficient. 

System/3 Equal 


IBM  6400 Deficient. 

Sensoi-based  and  small  scientific  systems: 

1800 _ ..do... 


1130. 


.do. 


System/7 do. 

Storage  products: 
Tape  drives: 

2401  series do. 


CDC  Star— 100. 

CDC  Cyber  70,  mod  76. 

Univac  1110. 

Burroughs  B6700,  HIS  H6080. 

RCA6,  HISH6040. 
RCA  2,  NCR  C-200. 
Univac    9300/9400,    NCR    C-200,    Burroughs 

B250O,  HIS  H1015. 
NCR  C-200. 
Univac  9200,  NCR  3-100  and  C-200,  Burroughs 

B2500,  HIS  HI  15-2. 

Univac  1100  series,  Burroughs  B67O0/B7700. 
RCA  3,  RCA  7,  Burroughs  B6700/B7700. 
Control  data,  digital  equipment,  Xerox  data 
systems. 

HIS  H115/H115-2/H125,  UN  9300/9400. 

NCR  C-100,  UN  9200,  HIS  HllO. 

NCR  C-50,  UN  9200,  HIS  H115/H115-2. 

NCR  C-50  and  C-100,  UN  9200,  HIS  H105  and 

HI  15. 
Burroughs  L  series,  Mixdord  800,  Philips  350. 

General  automation  18/30,  alternative  applica- 
tion appioaches,  mini-computeis  in  general. 

General  Automation  18/30,  mini-computers  in 
general. 

Honeywell,  DEC,  Varian,  Hewlett-Packard. 


2420  series do 

3420  series Equal 

Fir do 

Birch Superior' (not  rated). 

Drum  and  disk  drives: 

2310 Deficient 

2311 do 


2314A/2314B do. 


2319/IFA Superior 

3330 do 

2395 do.. 

Winchester... Equal'  (deficient). 

Disk  packs Deficient 

Strip  files.. Equal 

LCS(2361) Deficient.... 

Main  memory  (S/360,  S/370) do 


Card/paper  tape/printer  products: 

Card  I/O Equal.... 

Paper  tape  I/O Deficient. 

Printers: 

1403N1 do... 

3211 Superior. 

Canopus  (MED.-500  LPM). Equal  . 

5203-3 do 


Ampex,   Bucode,  Texas  Instruments,   Potter, 

Telex. 
Potter,  Telex,  Bucode,  S.T.C. 

Do. 
Ampex,  Potter. 
No  competition. 

Memorex;  Computer  Hardware,  Inc. 
Memorex,       Marshall,    Telex,       Greyhound, 

Talcott. 
Telex,    Memorex,    Calcomp,    Marshall,   CDC, 

Ampex. 
Do. 
Century  Data  Systems. 
Advanced  Memory  Svstems  (S.S.U.). 
Telex,  Memorex,  CDC,  Calcomp,  Marshall. 
Memorex,  Caelus,  BASF,  CDC. 
NCR. 

Ampex,  Lockheed,  Fabri-Tek,  Data  Products. 
Data  Recall  Corp.,  Fabri-Tek,  Ampex,  Cogar, 

Weismantel,  Standard  Computer. 

No  80-column  plug-to-plug  competioton. 
Honeywell,  GE,  Tally,  Teletype. 

Telex,  Potter. 

No  comparable  competitive  product. 
Data  Products,  Mohawk  Data  Sciences. 
Potter,  Data  Products. 


See  footnote  at  end  of  table,  p.  5112. 
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PRODUCT  LINE  ASSESSMENT  SUMMARY— Continued 


System/product  Assessment  Competition 

OCR  and  MICR  products: 
OCR: 

1287 - do NCR;  Recognition  Equipment,  Inc.;  CDC  935; 

Univac;  Honeywell. 

1288 Superior COC  915,  COC  955. 

Shark  .-.  -  -  Equal... _ _..  Recognition  Equipment,  Inc.  (lnput-3). 

MICR: 

Inscriber  .-      Deficient NCR  482,  Burroughs  series  100  and  200. 

Sorter/reader do Burroughs  B9134-1;  OCR/MICR. 

Data  entry  products: 

029/059  do Univac  1701/1710  (buffered). 

5496  Equal DDC  9601  and  9610. 

129 ...do Univac  1701/1710  (buffered). 

IBM  50 -.  Deficient Mohavi(l<   Data    Sciences,    Honeyv^ell,  Viatron 

Viking  1 Deficient '  (superior) Keypunch-Univac;  Clustered  Systems-lnforex. 

Computer  Machinery  Corp.;  price  advantage 
as  remote. 
Data  collection  products: 

357/1030 Deficient CDC,  RCA. 

2790  Equal Friden   Mis,  Data   Pathing,   Inc.,  Solar,   Bur- 

'      ■  roughs  TU  100/900. 

Communications  products: 

Communications  controllers: 

27C1  .  -        ..  Deficient  1  (equal) ITT,  Memorex,  Sanders. 

2702/2703         Deficient.. Memorex  1270,  Burroughs  1800. 

27RM _.  Equal!  (deficient) Comcet   20,    40,    60;    Honeywell    16    series; 

Varian  Mini's;  Univac  C/SP. 

27RL  Superior  1  (not  rated) Memorex  1270/1271,  Interdata. 

Operatororiented  terminals:  2740,  2741..  Deficient Teletype     Corp.,     Dura,     Datel,     Anderson- 

Jacobson,  Memorex  1240. 
Low/medium  speed  batch  terminals: 

1050  2770  -    do TTY  ASR,  Datel  31,  Univac  DCT  500/1000,  GE 

Terminet  300,  Memorex  1280. 

3735  .  .  Equal... Burroughs  TC  series,   Compat  88-23,  Cogar 

System  4,  Victor  Nixdorf  820. 

27AX  -      Deficient Memorex  180,  GE  Terminet  300,  TTY  KSR/4210 

High-speed  terminals:  2'77d,  2780 do Data  100,  Remcom,  Univac  DCT  2000. 

Processor  terminals: 

System/3    .  Equal _.  Univac  9200. 

1130,  S/360-20 Deficient.. -  HIS  model  5,  Data  100  78-2. 

Remote  display  terminals: 

2260/2265  -do Univac  Uniscope  100,  Datapoint  2200,  Digivue 

"" " 2000. 

3270 Equal Univac  Uniscope  100,  Datapoint  3360. 

'Change  from  previous  assessment  which  is  in  parentheses. 

Attachment  No.  7 

Civil  Action— 69  Civ.  200 

UNITED   STATES   DISTRICT  COURT,   SOUTHERN  DISTRICT  OF 

NEW  YORK 

United  States  of  America,  plaintiff 

V. 

International  Business  Machines  Corporation,  defendant 
notice  of  motion 

PLEASE  TAKE  NOTICE  that  on  the  grounds  set  forth  in  the  attached  motion 
and  supporting  memorandum,  plaintiff  will  move  this  Court  before  Chief  Judge 
David  N.  Edelstein,  at  the  United  States  Courthouse,  Foley  Square,  New  York, 
New  York,  at  10:00  a.m.  on  April  14,  1972,  or  at  such  other  time  or  place  as 
may  be  set  by  the  Court,  for  an  order  requiring  defendant  to  produce  documents 
delivered  by  it  to  a  third  party,  Control  Data  Corporation,  in  response  to  process 
of  another  Federal  Ck)urt,  as  to  which  IBM  seeks  to  invoke  a  doctrine  of  inadvert- 
ent waiver. 

Dated  :  April  7.  1972. 

Grant  G.  Moy,  Jr., 
Attorney,  Department  of  Justice, 

Washington,  D.C. 
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U.S.  Government  Memorandum — Department  of  Justice 

OcrroBEai  30, 1970. 
File :  60-235-38 

From  Burton  R.  Thorman,  Assistant  Chief,  Special  Litigation  Section. 
Subject:  U.S.  v.  IBM. 

A  xerox  copy  of  the  following  document  was  found  by  me  on  October  29,  1970 
in  the  files  of  R.  A.  Pfeiffer,  IBM  Director  of  Marketing.  A  stamp  indicated  it  was 
a  "CSM  Study"  not  to  be  reproduced.  The  initials  "HAF"  are  probably  those 
of  Hillary  F.  Faw,  IBM  Director  of  Business  Practices,  part  of  the  corporate 
staff.  Text  follows : 

HAF    11/21/69. 
thoughts  for  consideration 

The  liability  of  IBM's  risk  lease  is  dependent  on  price  leadership  and  price 
control. 

By  means  of  price  leadership,  IBM  has  established  the  value  of  data  processing 
usage. 

IBM  then  maintains  or  controls  that  value  by  various  means:  (timing  of  new 
technology  insertion ;  functional  pricing ;  coordinated  management  of  delivery ; 
support  services  and  inventory ;  refusal  to  market  surplus  used  equipment ;  re- 
fusal to  discount  for  age  or  for  quantity  ;  strategic  location  of  function  in  boxes ; 
"solution  selling"  rather  than  hardware  selling ;  refusal  to  support  subsequent 
use  hardware,  etc. 

Unbundling  has  created  a  new  threat  to  IBM's  price  control. 

By  eliminating  fixed  price  solution  selling  of  hardware  eventually  leading 
to  increased  price  competition. 

Functional  pricing  already  under  pressure  because  of  OEM  activity.  Un- 
bundling will  increase  that  pressure. 

Equalization  of  subsequent  use  adds  value  to  existing  third  party  inventories. 

Seriously  reduced  capability  to  maintain — ahead  of  supply. 

Legal  problems  are  emerging  as  a  result  of  certain  practices  which  are  key 
underpinnings  to  price  control. 

Refusal  to  market  used  machines  and  parts.  Refusal  to  sell  bills  of  material. 
Maintenance  parts  prices. 

The  key  underpinnings  to  our  control  of  price  are  interrelated  and  interde- 
pendent. One  cannot  be  charged  without  impacting  others. 

These  interrelationships  are  not  well  or  widely  understood  by  IBM  Manage- 
ment. Our  price  control  has  been  sufficiently  absolute  to  render  unnecessary 
direct  management  involvement  in  the  means,  [the  next  five  or  so  lines  were 
deleted  from  document] 

The  D.  J.  Complaint  specifically  covers  varying  profit  margins  and  an  inten- 
sive investigation  of  this  issue  would  reveal  the  extent  of  our  price  control 
and  its  supporting  practices.  Such  a  revelation  would  not  be  helpful  to  our 
monopoly  defense. 

If  IBM's  price  control  is  seriously  threatened,  either  from  the  market  or  (be- 
cause of  unbundling)  or  from  legal  exposure  (because  of  the  supporting  prac- 
tices) or  from  the  D.  J.  (because  of  demands  for  remedy)  it  is  necessary  that 
IBM  Management  fully  understand  its  import  in  order  to  decide. 

Negotiations'  strategy  with  D.  J.  good  vs.  bad  practices  remedies  good  vs. 
bad  structural  remedies  (or)  decision  to  litigate. 

Pricing  Approach  to  New  Systems. 
Reduction  of  Legal  Risk  relating  to  practices. 

RECOMMENDATION 

Assemble  a  small,  knowledgeable,  secure  group  to  think  through  these  issues, 
particularly  in  their  interrelationship — define  the  emerging  environment  and  the 
various  new  forces  which  indicate  significant  new  change — and  map  the  rudi- 
mentary elements  of  strategy  or  alternative  strategies  for  consideration  by 
Management. 

It  is  to  be  noted  that  the  deleted  portion  above  probably  is  based  on  a  claim 
of  privilege,  counsel's  usual  basis  for  excluding  material. 

A  xerox  copy  of  the  document  has  been  ordered. 
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Attachment  No.  8 

This  forum  is  offered  for  readers  who  want  to  express  their  opinion  on  any 
aspect  of  information  processing.  Your  contributions  are  invited. 

The  Fobum 

ibm's  operating  system  monopoly 

IBM  currently  monopolizes  the  development  and  support  of  IBM  operating 
systems.  This  monopoly,  which  started  almost  10  years  ago,  has  played  continuous 
havoc  with  IBM  360/370  users.  Operating  systems  are  almost  unanimously  viewed 
as  being  the  most  critical  element  of  any  computer  system:  they  permanently 
occupy  large  portions  of  memory;  they  are  responsible  for  all  i/o  queueing, 
scheduling,  device  allocation,  and  resultant  computer  throughput;  they  are 
responsible  for  the  support  (or  non-support)  of  all  peripheral  devices;  and  they 
control  memory  allocation,  multiprogramming  and,  in  the  case  of  virtual  memory, 
page  accessing  and  allocation.  Application  programs  are  dependent  on  the  unique 
resources  of  operating  systems;  when  the  resources  are  changed  or  support  is 
discontinued,  the  user  is  at  the  mercy  of  the  operating  system's  developers  and 
supporters. 

In  1970,  the  operating  systems  were  the  one  piece  of  software  that  IBM  chose 
not  to  unbundle.  Was  it  an  act  of  kindness?  IBM  doesn't  charge  its  customers 
for  DOS,  DOS/VSl,  OS/MFT,OS/MVT,  OS/VSl,  0S/VS2  or  VM/370  and  surely 
IBM  wants  to  increase  its  revenue.  They  charge  for  compilers,  sorts,  data  manage- 

IBM   360/370  OPERATING   SYSTEMS 
FA.nILt  TREE 


-^  1964-19*5 


360  Operating  SysCen  Announcement 


TOS        DOS 


19'58-1969  Support 

Ended 


?.IALiTY ^19  7  3-1974 


OS/:'-fT  OS/MVT  CP/CMS 


DOS/VS  OS/VSl  0S/VS2  V« 


"g"      Operat'lng   Sysc 


ment  packages,  and  other  pieces  of  system  software  (all  of  which  have  competi- 
tion). Why  wouldn't  IBM  want  to  increase  its  revenue  by  charging  for  operating 
systems? 

IBM  doesn't  charge  for  them  simply  because  it  is  significantly  more  profitable 
in  the  long  run  to  lock  customers  into  ineflBcient  operating  systems  and  lock  out 
competition.  After  being  trapped,  the  computer  user  "lamb"  is  strategically  led 
to  the  next  generation  of  IBM  operating  systems.  360  users  have  no  choice  but  to 
move  to  the  370  line,  because  new  devices  are  supported  only  on  the  370  operating 
systems.  370  DOS  and  OS  users  are  led  to  VS  operating  systems  because  support 
of  the  current  operating  systems  is  discontinued.  "Functionally  stabilized"  is 
IBM's  way  of  telling  users  it  will  no  longer  improve  on  DOS,  OS/MFT,  and 
OS/MVT — a  slow  death  no  matter  how  you  look  at  it. 

Competition  does  not  happen  spontaneously — especially  in  the  area  of  operating 
systems.  Sure,  some  software  companies  can  "pick  up  the  crumbs"  and  try  to 
sell  support  and  enhancements  to  IBM's  "free"  operating  systems.  But  the  harm 
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is  already  done — there  is  no  effective  or  economical  way  for  a  would-be  competitor 
to  break  "into  the  field.  New  operating  systems  are  being  planned  and  most  users 
won't  stay  with  current  "free"  operating  systems  if  they  have  to  buy  support 
from  some  non-IBM  firm.  Besides,  soon  there  will  be  that  new  IBM  state-of-the- 
are  free  operating  system  and  it'll  solve  all  of  those  problems  of  the  past.  .  . 
Wanna  bet? 

Competition  and  antitrust  laws  made  IBM  cut  the  price  of  its  peripherals  and 
memories.  But  there  is  no  operating  system  software  competition  so  far,  because 
the  monopoly  has  not  yet  been  challenged. 

Consider  this  hypothetical  situation :  in  1964  IBM  announced  the  360  at  an 
average  cost  of  $10,000  per  month;  IBM  also  announced  an  operating  system 
software  package  at  $1,000  per  month.  With  IBM  predicting  sales  of  20,000  com- 
puters, and  third  party  leasers  predicting  10-year  life  spans  for  360  computers, 
the  total  10-year  revenue  for  the  360  hardware  line  was  predicted  to  be  $24 
billion.  During  the  same  1965-1975  period,  the  oi^erating  system  software  package 
market  alone  was  predicted  to  be  $2.4  billion.  By  1967,  three  software  companies 
had  developed  compatible  operating  systems  to  sell  for  $750  per  month;  they 
were  compatible,  operated  in  half  the  space,  and  provided  faster  throughput. 
IBM  responded  by  announcing  a  new  version  of  the  operating  system.  The  wheels 
of  competition  keep  turning,  and  the  needs  of  the  user  community — as  well  as 
those  of  the  industry — are  served. 

But  look  at  what  we  have  in  1974 :  IBM  locking  in  its  customers  with  free  vs 
operating  systems  and  IBM  users  facing  obsolescence  of  their  360  hardware  and 
current  operating  systems,  and  no  competition  in  sight.  It's  all  going  to  happen 
again,  two  to  five  years  from  now,  with  IBM's  new,  and  as  yet  unannounced, 
"Q"  operating  system.  Where  is  the  Justice  Department  and  where  are  the  voices 
of  the  users?  IBM's  360/370  line  of  computers  was  successful  in  spite  of  its  inefli- 
cient  and  error-prone  operating  system.  Talk  about  the  need  for  conservation 
and  improved  productivity !  It  would  be  an  interesting  exercise  for  an  economist 
to  calculate  the  resources  that  have  been  wasted  because  of  the  marginal  oper- 
ating system  software  that  IBM  has  produced  and  supported  over  the  past  10 
years. 

In  defense  of  its  position  in  the  TELEX  case,*  IBM  recently  stated  that  anti- 
trust laws  exist  "Because  through  competitive  battles  resulting  in  innovation  and 
price  reductions,  the  consumer  benefits."  But,  IBM,  may  I  ask  one  simple  question  : 
how  do  you  propose  that  those  "competitive  battles"  in  the  field  of  operating 
systems  be  waged  with  only  one  side  willing  to  fight?  It  still  may  not  be  too  late 
to  introduce  competition  into  the  next  generation  of  operating  systems,  but  time 
is  running  out. 

There's  no  technological  reason  why  IBM  can't  unbundle  their  operating  sys- 
tems; CDC  has  announced  that  they  will  charge  for  their  operating  systems. 
Obviously,  free  operating  system  software  is  merely  a  marketing  decision  and 
unless  IBM  is  pressured  into  changing  its  policies,  things  will  remain,  unfor- 
tunately, the  same. 

— Martin  A.  Goetz 

Mr.  Goetz  is  a  vice  president  of  Applied  Data  Research,  and  director  of  its 
Software  Products  Div.  Past  president  of  the  Software  Industry  Assoc,  and  of 
ADAPSO,  he  is  the  holder  of  the  first  U.S.  software  patent. 

Attachment  No.   9 

Plaintiffs    Exhibit   472 

April  20,  1970. 
Memorandum  to  :  Mr.  P.  J.  Rizzo, 
Subject :  Memory  Pricing. 

I  am  making  this  a  separate  memorandum  because  I  would  like  to  have  you 
look  at  it  separately  and  not  as  part  of  the  Model  50  maintenance  pricing  issue. 
Using  the  Model  NS  2  as  an  example.  Group  is  looking  forward  to  a  profit  at  48 
months  of  some  35-63%  on  memory  with  a  profit  of  25%  on  the  CPU. 

I  am  told  that  the  memory  represents  one-third  of  the  revenue  of  the  com- 
bination and  the  CPU  two-thirds.  At  the  above  profit  level  for  memories,  they 
estimate  they  will  be  30%  above  competition  in  price. 


•Brief  of  International  Business  Macliines  Corp.  presented  at  the  U.S.  Court  of  Appeals, 
Tenth  Circuit,  Feb.  7,  1974,  p.  45. 
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Originally,  I  advised  them  to  price  memories  and  CPU's  both  at  30%.  They 
readily  agree  that  CPU's  cannot  be  easily  duplicated  whereas  memories  can  be 
easily  duplicated  on  a  plug-in  basis. 

I  would,  therefore,  conclude  that  we  should  have  25%  profit  on  memories, 
higher  prices  on  CPU's  and  up  with  an  overall  profit  in  the  62%  range. 

Again,  I  am  sure  it  is  more  complex  than  this  simple  arithmetic,  but  why 
should  it  not  be  studied  this  way  to  see  what  the  end  result  will  be. 

T.  V.  Learson. 
Attachment  No.  10 

Plaintiffs  Exhibit  391A-083 

June  25,  1971. 

Present :  Mr.  T.  V.  Learson,  Mr.  F.  T.  Gary,  and  Mr.  S.  L.  Reed. 

I.     1  :30  SIGNIFICANT  ITEMS 

A.  Systems  370  pricing  adjustment  proposal  discussed  prior  to  presentation 
by  DP  Group.  FTC  concerned  about  sequence  and  timing  of  events  in  World 
Trade.  Might  not  make  good  business  sense  to  independently  implement  a  fixed 
term  lease  followed  shortly  with  the  price  adjustments.  Open  and  Rizzo  called 
in  to  discuss  the  financial  impact  of  the  WTC  fixed  lease  plan.  No  decisions 
made  pending  review  of  final  recommendation. 

II.  1  :50  370  PEICE  ADJUSTMENTS 

J.  R.  Open,  P.  J.  Rizzo,  N.  deB.  Katzenbach,  G.  B.  Beitzel,  T.  C.  Papers,  Jr., 
B.  Goldberg,  G.  E.  Jones,  F.  J.  Cummiskey. 

DP  Group  requests  MRC  review  of  their  preliminary  conclusions  and  approval 
of  the  general  direction  of  their  work  on  the  pricing  of  CPU  and  Memory  com- 
ponents of  current  and  future  systems. 

Increased  price  performance  of  CPU/Memory  combination  is  key  to  main- 
taining revenue.  Growth  of  technology  will  result  in  the  combination  of  the 
two  functions  into  one  box.  FET  memory  is  solution  to  lower  costs  and  pack- 
aging problems. 
Interim  exposure  to  competition  with  present  price  performance. 
Adjusting  present  CPU/Memory  price  relationships  recommended  as  best 
solution  among  options  considered.  Recommendation  is  to  reduce  price  of 
memory  in  direction  of  ultimate  FET  slope  and  increase  CPU  prices 
accordingly. 

Proposed  plan  would  result  in  rental  increases  ranging  from  25%  to  50% 
for  System  370  memories  and  CPU  increases  in  the  20%  to  25%  range. 
Purchase  multipliers  would  remain  the  same  as  present  and  purchase 
prices  would  be  adjusted  accordingly. 

WTC  (Cummiskey),  on  balance,  sees  minimum  problems  with  approach. 
Slight  exposure  to  triggering  price  control  board  investigations  but  prob- 
lems are  manageable. 
During  the  presentation  MRC  discussions  and  questions  centered  around  the 
following : 

Alternative  ways  to  accomplish  objectives.  A  fixed  term  lease  approach 

for  memory  and  CPU's  was  discussed  in  detail.  It  was  Group's  judgment 

that  this  would  prematurely  erode  the  FTP  concept  to  the  entire  product 

line  and,  in  addition,  would  be  ineffective  unless   accompanied   by   some 

degree  of  price  action. 

Problems  with  separating  System  360  actions  from  System  370  actions.  Group's 

final  recommendations  on  System  360  and  System  3  pricing  actions  were  not 

completed  yet  but  there  appeared  to  be  no  problems  in  separating  System  360 

from  System  370.  Group  will  include  this  analysis  in  their  final  plan. 

Strategy  to  encourage  purchase  of  memories.  TVL  commented  that  since 
memories  are  subject  to  fast  technology  changes,  it  needed  to  be  a  purchase 
business.  A  variation  to  the  proposed  plan  to  encourage  more  purchase  (i.e. 
same  recommended  purchase  reduction  for  memories  but  don't  reduce  rental 
as  much)  was  discussed.  Group's  initial  judgment  was  negative  they  will  inves- 
tigate more  thoroughly. 

Concept  of  memory  price  slopes.  FTC  discussed  his  concern  over  the  divergency 
of  proposed  price  slopes  between  021,  M9,  and  FET  memories.  Feels  FET  memory 
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must  be  lower.  Also  feels  strongly  that  we  must  get  away  from  the  concept  of 
slope  pricing  on  memory  inside  combined  CPU/memory  box.  Over  time,  as 
costs  become  less,  we  should  offer  less  memo  size  options  and  larger  increments. 
Proposes  that  it  might  make  good  business  sense  to  tart  in  this  direction  by 
increasing  the  minimum  entry  memory  size  on  all  models  of  the  370  System. 
Group  agrees  to  examine  this  in  their  analysis. 

Exposure  to  competitive  CPU's.  Group  was  asked  to  assess  the  exposure  to 
competitive  CPU's  caused  by  the  proposed  GPU  price  increases.  Their  judgment 
was  that  a  competent,  well  financed,  competitor  could  get  to  the  marketplace 
within  12  to  24  months. 

Marketplace  problem.  Group  was  asked  to  include  in  their  final  recommenda- 
tion an  assessment  of  any  marketplace  phenomena  such  as  GSA  exposure,  the 
effect  on  recent  purchase  customers,  announcement  timing,  etc.,  that  could  affect 
the  decision. 

The  session  ended  with  Group  being  authorized  to  continue  work  in  the  same 
general  direction,  with  emphasis  on  developing  a  unified  total  strategy  and  a 
more  exhaustive  analysis  of  options.  They  were  asked  to  return  as  soon  as  pos- 
sible with  their"  recommendations. 

in.    3  :50    P.M. — WTO   FIXED    TERM    LEASE 

J.  R.  Opel,  P.  J.  Rizzo,  X.  deB.  Katzenbach,  G.  E.  Jones,  F.  J.  Cummiskey, 
K.  Cassani,  N.  L.  McElhatten  and  R.  H.  Fentriss. 

World  Trade  requests  MRC  approval  to  announce  a  fixed  term  lease  plan  in 
major  countries  on  July  6, 1971. 

Recommended  plan  is  same  as  announced  domestic  plan  relative  to  terms, 
discount  percent,  renewal  and  termination. 

Plan  differs  fi'om  the  domestic  contract  on  protection  against  price  changes. 
World  Trade  would  offer  price  protection  for  12  months  only,  even  on  24 
month  contract,  to  provide  flexibility  in  responding  to  inflation/revaluatiop 
problems. 

Would  offer  same  products  as  domestic. 

Announcement  timing  for  small  countries  (Latin  America,  SE  Asia,  Africa, 
Middle  East,  etc.)  would  be  deferred  for  60-90  days  pending  evaluation  of 
soft  currency  problems,  contract  preparation  and  time  for  training. 

Country  uplifts  on  2314  would  be  adjusted  downward  from  4-6%  depend- 
ing on  present  level. 
MRC  discussion  and  concern  centered  on  the  following  items  : 

Price  protection 

Contractual  and  marketing  mechanics  of  price  increases  to  customers  operating 
under  a  24-month  fixed  term  lease  agreement  were  discussed  at  length.  All 
concluded  that  problems  were  manageable  and  flexibility  was  necessary. 

Products  offered  under  fixed  term  lease 

FTC  asks  that  reasons  for  offering  exactly  same  products  as  domestic  be 
examined  closely.  Not  necessary  for  action  to  be  automatic.  World  Trade  (Cum- 
miskey) defends  on  basis  that  rationale  for  including  same  products  holds  in 
major  countries  for  same  reasons  as  domestic.  Excluding  printers  looked  at  most 
seriously,  but  rejected. 

Timing 

FTC  questions  urgently  to  move  so  soon  in  light  of  a  possible  opportunity  to 
combine  this  action  with  probable  System  370  pricing  changes.  WTC  (Jones) 
defends  on  basis  that  expectation  of  announcement  in  marketplace  causing  deci- 
sions to  be  delayed  and  customer  confusion.  Affects  competition  as  well  as  us. 
Jones  convinced  action  must  he  immediate. 

Session  concluded  with  MRC  giving  approval  for  World  Trade  to  proceed  with 
implementation  of  the  plan  as  presented. 

IV.     4  :25    PERSONNEIi    EECXJMMENDATIONS 

W.  E.  Burdick,  W.  R.  Liebtag,  H.  P.  Kneen,  R.  W.  Hubner,  J.  R.  Opel,  E  Buhl, 

S.  Blasgen. 

A.  Personnel  makes  information  presentation  on  possible  design  of  a  special 
one  time  "retirement"  plan  which  could  be  used  to  help  alleviate  excess  man- 
power problems. 
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Employee  who  voluntarily  leaves  (resigns  or  retires)  may  receive  special 
payment,  based  on  salary  amount  up  to  $30,000  a  year.  Would  be  paid  at 
rate  of  75%  of  salary  for  first  six  months,  then  50%  of  salary  until  the  earlier 
of  1)  attaining  age  65,  or  2)  receiving  a  predetermined  maximum  total  pay- 
ment. Maximum  would  range  from  24  mouths  pay  for  employees  with  25 
years  service  down  to  9  months  pay  for  employees  with  10  years  service. 

Employees  would  be  subject  to  "no  comi)ete"  clause  during  period  of 
payments. 

Possible  criteria  for  implementation  could  be  all  IBMers  eligible  for  early 
retirement  of  all  IBMers  with  25  or  more  years  of  service.  Other  selected 
groups  could  be  considered  but  must  be  clearly  identifiable  with  skill  and/or 
geography,  and  business  problem  must  be  clearly  identifiable  with  group 
selected. 

Plan  would  be  only  available  to  employees  for  a  90  day  period  at  which 
time  offer  would  end. 

If  plan  were  adopted  for  25  years  service  and  over.  Personnel  estimates 
a  yield  of  approximately  1400  people.  Estimated  savings  during  first  year 
would  be   approximately   $3  million.   Over  four  years  approximately  $39 
million. 
MRO  discussion  centered  on  examination  of  various  criteria  for  eligibility  and 
associated  yields.  Decision  made  to  restrict  the  plan  to  25  years  service  and  over 
at  the  present  time  but  work  should  continue  on  how  to  extend  plan  to  specific 
skill/location  groups  on  a  selected  basis  should  circumstances  become  necessary 
Personnel  was  asked  to  initiate  appropriate  staff  work  to  prepare  plan  for  an- 
nouncement and  return  as  soon  as  possible  with  final  recommendation. 

B.  Personnel  reports  back  to  MRC  with  their  recommendations  on  changing 
separation  allowances  as  an  inducement  to  encourage  attrition.  (Buhl,  Blasgen, 
leave — ^others  remain). 

Personnel  recommends  no  change  at  the  present  time  on  the  basis  that  both 
internal  and  external  conditions  are  bad  for  this  kind  of  action.  Plan  also  has 
minimum  flexibility  to  address  right  segment  of  employees. 

Current  study  is  under  way  to  adjust  our  separation  allowance  to  be  more 
in  line  with  industry  practices.  This  will  continue  and  Personnel  will  return  with 
final  recommendations. 

MRO  accepted  recommendations  as  presented. 

O.  Personnel  presents  their  recommendations  on  plan  to  require  all  deferred 
vacations  to  be  taken  in  order  to  alleviate  manpower  overages. 

At  present,  weeks  in  excess  of  two  may  be  deferred  up  to  a  maximum  of  eight. 
Concern  is  lack  of  company  control  over  current  deferrable  vacation  and  cumula- 
tive vacation  deferred  to  date. 

Present  plan  does  allow  flexibility  in  adapting  to  business  conditions  (i.e.  in 
in  1966  encouraged  deferral,  in  1971  encourage  use).  It  also  permits  extended 
vacations  like  steel  without  attendant  costs. 

Recommendation  is  to  defer  timing  of  any  actions  until  4th  quarter  1971.  By 
that  time  we  will  have  a  better  assessment  of  voluntary  use  of  1971  vacation 
already  being  encouraged,  and  a  closer  look  at  the  business  needs.  Also  woiild  be 
better  from  stockholder  relations  standpoint  and  would  provide  adequate  em- 
ployee notice. 

Plan  would  require  taking  of  full  1972  vacation.  We  would  also  encourage 
further  use  of  "bank"  in  1972  and  reemphasize  business  needs  in  "About  Your 
Company"  booklet. 

MRC  discussion  centered  on  history  of  vacation  deferral  plan  and  flexibility  of 
present  set-up.  FTC  expresses  concern  that  our  present  plan  for  low  service  em- 
ployees too  lush.  Personnel  given  approval  to  proceed  with  recommendations  as 
presented  but  to  give  additional  consideration  to  changing  options  available  to 
low  service  employees.  They  should  return  for  MRC  approval  prior  to  taking 
final  action. 
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Attachment  No.  12 
Minutes  of  the  Management  Review  Committee 

plaintiff's   exhibit   387-021 

April  23,  1971. 

Present:  Mr.  T.  J.  Watson,  Jr.,  Mr.  T.  V.  Learson,  Mr.  F.  T.  Gary,  and  Miss 
Jane  P.  Cahill. 

I.  2  :oo  significant  items 

A.  WTC  executive  resources — FTC  discusses  organizational  and  mission 
clianges  required  if  organizing  by  systems  definition.  FTC  also  to  think  about 
staflSng  in  the  business  practices  area. 

B.  TJW,  Jr.  wants :  Might  also  do  same  thing  in  financial  area  with  Rizzo. 

n.  2  :50  DP  marketing,  product  pricing  and  policy  recommendation —  G.  B. 

BEITZEL,  p.  J.  RIZZO,  J.  R.  OPEL,  T.  C.  PAPERS,  JR.,  S.  L.  REBH) 

1.  Additional  use  recommendation — all  370  CPU's  at  10%. 

2.  Reduce  all  other  370  outboard  types  from  10  to  2%. 

3.  Hold  360  at  10%. 

4.  Reduce  1400/7000  types  used  on  370  from  30%  to  10%. 

TJW,  Jr.  wants  clear  understanding  that  company  swallow  whatever  financial 
pills  required  now  and  get  ready  for  the  future.  We  can't  have  ourselves  mesmer- 
ized by  the  balance  sheet— irrespective  of  financial  considerations  of  one  or  two 
years— must  return  this  business  to  a  growth  posture  and  operate  accordingly. 

A.  Discussion  on  additional  use  charges  continued.  Currently  we  service  all 
of  our  rental  machines.  A  night  per  call  charge  over  time  could  certainly  effect 
prime  shift  control.  TJW,  Jr.  again  stressed  need  to  make  the  hard  decisions 
today  so  that  some  problems  don't  have  to  be  faced  again  and  again  down  the 

road. 

Attachment  No.  13 

Plaintiff's  Exhibit  67 

TASK   force  to   REVIEW   OEM   PC   FILE    SUPPLIERS 

Objective :  Improve  accuracy  of  OEM  file  projection — installed  inventory  '7(>-'73. 

Task  Force  Members :  R.  R.  Nern  SDD.  Chairman ;  T.  C.  Cooper.  DPD  Fore- 
casting, H.  M.  Silveira,  OPG  Adv.  Prog.,  G.  J.  Fassig,  DPG  Fin.,  D.  R. 
Hunter  DPO,  K.  J.  Gaffney  DPD  Forecasting. 

DEM  Suppliers  to  be  Reviewed:  Memorex,  Telex-ISS,  Century,  COC,  Potter. 

Target  Completion  Date :  October  30,  1970. 

AREAS   TO   BE  REVIEWED 

7.  Analysis  of  OEM  231Jf  Orders/Installations  to  Date 

A.  Installations  by — Branch  OflBce 

Customer  7  Digit  Account  Number 

CPU  Model 

Number  of  CPU's  in  Installation 

OEH  2314  On  Leased  CPUs  On  Customer  Purchased  CPUs 

By  OEM  Supplier 

Other  IBM  2314's  Exposed 

In  Account :  CU,  Drives 

Total  Points 

B.  Correlation  of  370-3330  Orders  With  OEM  2314  Installation. 

C.  Analysis  of  OEM  2314  Backlog  as  Reported  to  Comstat — 

By  OEM  Suppliers 
By  Branch  OflBce 
By  Customer 
******* 

B.  Announcement  of  PC  3330  Equivalent. 

1.  Estimated  Announcement  Date. 

2.  Estimated  FCS  Date. 

C.  Announcement  of  PC  2314  Enhancements. 
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V.  FINANCIAL 

A.  Cash  Flow. 

1.  OEM  PC  Suppliers  Arrangements  with  Finance  Companies. 
(a)   Finance  Co.  Agreements — 

Finance  Company 

S  Commitment 

Obligation  to  Remarket  (Product  Life  Required) 

Expiration  of  Agreement 

%  of  PC  Suppliers  Production 
( & )   Effect  of  2314  Price  Changes 
(c)   Effect  of  OEM  PC  3330  Announcement  on  Suppliers— 

2314  Life 

2314  Production 

B.  Estimate  of  2314  Product  Cost. 

1.  2314  CU. 

2.  2314  Drive. 

3.  2319  Equivalent. 

C.  OEM  Profit.  How  Low  Can  OEM  PC  Supplier  Go  on  2314  Prices 

D.  3330— Estimated  3330  Prices  : 
1st  Year. 

2nd  Year. 
3rd  Year. 

Attachment  No.  14 
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1mb  confidential, 

June  1,  1971. 
Memorandum  to  :  Mr.  T.  C.  Papes. 

Subject :  Fixed  Term  Plan  :  MRC  Presentations — May  20  &  May  25,  1971. 
Attached  are  the  charts  we  used  for  the  two  subject  presentations. 
I  am  putting  together  a  package  of  backup  and  prior  MRC  presentations 
which  led  up  to  our  decisions  on  the  Long  Term  Plan. 

J.    G.    POWEBS. 

But,  PCM  Corporate  Revenues  Lower : 
— No  funds  for  mfg.,  eng. 
— Dying  company ! 

Renewal  Follow-on 

P.  cost - - - - 

Eng 

Mktg... ---- 

Svc... - - - - 

G.  &A 

Profit. - 

Rev./prlce 55  90 

Follow-on  gets 

— ^More  revenue  -f  profit  $  for  company 
— Mfg,  Eng  funded 
— Growing,  profitable  company 
Conclude :  Don't  go  for  renewal  if  you  can  sell  follow-on — limited  selling  old 
line  to  new  customers. 

(Attachment  No.  15) 

Plaintiff's  Exhibit  396-037 

June  18, 1970 

Present :  Mr.  W.  C.  Hume,  Mr.  G.  E.  Jones,  and  Dr.  D.  R.  McKay. 

I.  significant  items 

1.  Opel  reported  briefly  on  the  Leviu-Townsend  situation. 

2.  McKay  and  Phypers  reported  on  the  content  of  the  Poughkeepsie  meeting  as 
it  applied  to  the  management  of  the  SE  resource. 
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3.  Jones  reported  his  conversation  with  Opel  on  Data  Processing  Systems 
with  specific  concern  for  CMIS  and  tlie  fact  that  the  presently  planned  scope 
and  expense  was  not  necessary.  It  was  agreed  that  this  would  be  addressed 
later  in  the  presentation. 

4.  McKay  reported  on  plans  to  cover  NS-ASCII  with  the  Bureau  of  Standards 
stating  that  they  were  satisfactory.  It  was  agreed  that  this  should  be  covered 
wih  Dr.  Grosch  as  well. 

5.  Hume  reported  on  his  audit  of  Sales  Schools  at  TVL's  request.  He  stated 
that  the  curriculum  and  the  quality  of  the  instructors  was  very  good.  He  fur- 
ther stated  that  morale  among  the  students  was  not  as  high  as  it  should  be  be- 
cause many  of  them  were  somewhat  reluctant  transfers  from  SE.  He  further 
stated  that  recruiting  of  instructors  was  becoming  more  diflScult  because  of 
the  moves  involved  and  the  relative  drop  in  prestige  of  the  position. 

n.   ECONOMIC   OUTIOOK 

Knaplund,  Grove,  Karchere,  and  Wills  entered.  Karchere  stated  the  outlook 
keyed  Federal  revenues  and  assumed  continued  moderate  increase  in  state  and 
local  taxes  no  Federal  Income  Tax  increase  with  the  exception  of  Social  Security. 

He  reviewed  Government  spending  over  the  period  1959  and  projected  through 
1979,  a  percentage  of  GNP  and  predicted  that  whereas  defense  spending  would 
level  off,  expenditures  for  other  purposes  would  continue  to  rise.  He  stated  that 
the  only  basic  changes  since  the  last  outlook  were  that  unemployment  rates 
and  wage  increase  estimates  for  1971  had  been  increased.  He  stated  that  he  felt 
that  the  Administration  game  plan  was  sound  and  illustrated  this  by  the  history 
of  relationships  between  unemployment,  cost  of  living,  and  price  increases 
stating  natural  forces  on  the  economy  would  bring  current  imbalances  into  better 
line  over  the  next  18  months. 

Attachment  No.  16 

Plaintiff's  Exhibit  387-090 

(MC  Minutes  of  6/6/72) 

Hf  Hf  *  *  *  *  :jc 

Truex  then  presented  the  725  marketing  plan  for  WTC.  He  reviewed  the 
marketing  approach,  several  case  studies,  the  announcement  implementation 
plan,  and  key  marketing  strategies  which  were  similar  to  Domestic. 

Since  this  was  an  informational  presentation,  no  decisions  were  requested 
or  made  by  the  MC. 

12:35  P.M.     Morning  Session  Adjourned 

IV.    2  :05   P.M.      FSD   GOALS 

Attending:  J.  B.  Jackson,  G.  B.  Beitzel,  W.  C.  Bentson;  D.  G.  Thoroman,  A. 
Katz,  H.  L.  Kavetas. 

The  purpose  of  this  session  was  to  present  for  MC  approval  the  FSD  1972 
Goals  Plan  for  the  1972-76  strategic  period. 

As  background,  Jackson  reviewed  an  assessment  of  the  international  and  do- 
mestic problems  along  with  contemplated  U.S.  Government  responses  and  national 
security  expenditures  as  a  percent  of  GNP.  Security  expenditures  were  projected 
to  continue  to  decrease  to  somewhere  between  3%  and  6%  of  GNP  by  1976,  with 
the  key  dependency  relating  to  the  outcome  of  the  1972  national  election.  Key  in- 
ternational problems  were  described  the  Viet  Nam  war  entering  a  new  phase, 
unstability  of  the  Middle  East,  groAving  SS-9  missile  and  Soviet  naval  threats, 
and  success  of  strategic  arms  limitation  talks.  Anticipated  U.S.  responses  in- 
cluded building  limit  ABM  capabilities,  building  new  sea-based  missile  systems, 
modernization  of  the  U.S.  Navy,  continued  purchase  of  new  tactical  aircraft,  and 
continue  low  key  space  program  with  emphasis  on  international  programs  and 
domestic  benefits.  Domestic  problems  included  expanding  systems  requirements  for 
postal  service  and  air  traffic  control,  increased  emphasis  on  general  welfare  and 
law  enforcement,  environmental  control,  and  urban  traffic  control.  Attendant  re- 
sponses included  new  enabling  legislation,  massive  new  funding,  and  increasing 
responsibility  of  state/local  levels  for  general  welfare. 
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Jackson  then  presented  the  FSD  1972-77  Goals  Plan  in  terms  of  sales,  sales 
by  business  area,  main  thrust  programs  (airborne  warning  and  control  systems, 
advanced  bomber,  hardsite,  undersea  launched  missile  system,  shuttle,  and  ad- 
vanced airborne  command  post),  manpower,  revenue,  NEST,  margin,  and  ROI. 
(see  attached  charts  for  key  elements)  unfavorable  to  World  Trade.  First,  a  late 
announcement  on  NS-O  and  secondly,  the  lack  of  funded  plans  for  low  end  educa- 
tion aids  and  programming  techniques.  He  concluded  by  covering  a  number  of 
decisions  which  were  felt  to  be  uniquely  favorable  to  World  Trade.  All  agreed  that 
the  system  is  working  well  in  regard  to  worldwide  development  and  that  the  lack 
of  escalation  results  from  a  sound  system. 

Attachment  No.  17 

Plaintiff's  Exhibit  386-005 

(MO  minutes  of  1-22-70) 

*  W:  *  *  *  *  * 

VI.  The  DP  Group  repre.sentatives  and  Phypers  left  and  Witham  entered  to 
cover  Balance  of  Payments.  Witham  reviewed  our  favorable  balance  of  payments 
position  as  well  as  our  present  and  future  diflBculties  in  securing  sufficient  fund- 
ing for  overseas  investment.  AKW  is  calling  on  Secretary  of  Commerce,  Stans,  on 
•January  27  to  cover  this  matter  as  well  as  Eastern  Bloc  trade.  His  plan  had  been 
to  point  out  the  very  real  difficulties  that  we  face  resulting  shortly  in  adverse 
effects  on  the  U.S.  balance  of  payments  problem.  The  MC  determined  that  our 
case  is  irrefutable  and  that  this  results  from  our  kind  of  business,  i.e.  rent  and 
is  therefore  not  representative  of  American  business  as  a  whole.  As  a  result  the 
MO  will  strongfily  urge  that  Mr.  Watson  be  accompanied  by  Mr.  Witham  on  his 
call  and  that  his  case  be  based  totally  on  IBM.  The  MC  exlpored  other  alternatives 
such  as  discus.sions  with  Senator  Javits.  the  CEA,  etc. 

In  summary,  all  agreed  that  our  position  is  absolutely  right  not  only  for  IBM 
but  for  the  nation  and  that  it  was  imperative  that  Washington  clearly  understand 
this.  The  MO  will  reconvene  on  this  matter  following  the  call  on  the  Secretary 
of  Commerce. 

Meeting  adjourned. 

(Attachment  No.  18) 

Greyhound  Computeb  Coepokation,  Inc.,  plaintiff-appellant 

vs. 

International  Business  Machines  Corporation,  defendant-appbxlee 

plaintiff's   exhibit   97 

Please  destroy 
when  finished 
Strictly  Confidential 

September  21,  1967 

Memorandum  for :  Mr.  F.  T.  Cary,  Mr.  J.  R.  Opel,  and  Mr.  D.  M.  Piccone 
Subject :  Purchase  Considerations 

Attached  is  a  statement  of  Finance's  view  of  the  important  considerations  of 
purchase. 

Many  questions  are  unanswered,  but  the  basic  points  have  great  validity.  I 
thought  these  points  would  be  helpful  to  you. 

/s/    Ted 

T.  0.  Papes. 
TCP :  AM 
Att. 

Purchase  Considerations 

I. — Lease/Purchase — Effect  on  IBM 

1.  The  higher  the  proportion  of  lease  business,  the  more  stable  the  company's 
growth. 
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2.  There  is  a  certain  portion  of  the  computer  market  that  is  "harti  core" 
purchase.  It  is  in  the  company's  best  interest  to  compete  for  and  achieve  as 
high  a  share  of  that  hard  core  purchase  market  as  competition  will  allow. 

3.  We  believe  that  through  "purchase  emphasis"  or  "purchase  de-emphasis" 
marketing  programs  we  have  the  capability  to  influence  the  level  of  purchase 
somewhat  either  above  or  below  a  "natural  level"  ;  however,  the  "natural  vol- 
ume", influenced  by  a  number  of  factors,  is  subject  to  variations  that  consid- 
erably exceed  the  extent  to  which  we  can  influence  the  purchase  level. 

The  principal  factors  influencing  the  "natural  level  of  purchase"  are: 

a.  Availability  of  financing 

b.  Interest  rates 

c.  Relative  position  in  the  product  life  cycle 

d.  Market  confidence,  or  lack  thereof  in  succeeding  equipment  genera- 
tion compatibility  with  the  present  generation  of  equipment. 

e.  Level  of  sophistication  of  the  customer  (excluding  leasing  company 
purchases) 

f.  Tax  provisions  (i.e.,  investment  tax  credit) 

g.  Relationship  of  lease  and  purchase  price 

h.  Market  confidence  in  the  hardware  performance  (high  up  time)  and 
accompanying  software  packages. 

4.  It  is  probable  that  increases  in  the  purchase  level  have  the  effect  of  decreas- 
ing the  average  rental  life  of  the  system  being  purchased. 

5.  In  most  instances,  at  the  time  of  announcement,  profitability  of  a  purchase 
unit  exceeds  the  profiitability  of  a  rental  unit  (at  the  average  rental  life)  by 
approximately  10  percentage  points  of  profit.  This  is  due  to  the  relatively  high 
purchase  multiplier  used  to  establish  the  purchase  price  from  what  is  basically 
a  rental  pricing  exercise. 

A  further  differential  can  be  derived  from  evaluating  the  relative  "profit  flow" 
from  a  purchase  transaction  versus  a  lease  transaction  and  considering  those 
profits  to  be  re-invested  at  6%.  This  differential  represents  approximately  5 
percentage  points  of  profit. 

For  each  month  that  the  lease  unit  exceeds  the  average  rental  life,  that  addi- 
tional revenue  stream  represents  approximately  2  percentage  points  of  addi- 
tional profit,  on  a  total  program  basis,  for  that  unit. 

6.  A  predominant  lease  market  places  the  greatest  financial  strain  on  the 
competing  equipment  manufacturers.  A  significant  unknown  regarding  the  pur- 
chase phenomena  is  the  extent  and  ultimate  fluidity  of  a  used  equipment  market. 
Taken  to  its  theoretic  maximum  limits,  a  completely  fluid  used  equipment  market 
would  have  the  same  effect  on  the  "customer  purchase"  segment  of  the  inventory 
as  is  effected  by  the  "leasing  company"  segment  of  the  inventory. 

7.  The  greater  the  level  of  outright  purchase,  the  more  control  or  more  insu- 
lated we  are  from  influence  by  competition  as  to  the  rate  of  technological 
change. 

8.  It  is  probable  that  a  reasonable  level  of  purchase  early  in  a  product  program 
has  a  stabilizing  effect  on  the  market  reception  of  the  new  product. 

9.  Though  the  currently  available  statistics  are  inadequate  for  a  complete 
evaluation,  it  is  probable  that  purchase  customers  grow  more  slowly  than  lease 
customers.  Some  of  the  factors  that  make  evaluation  diflScult  are  as  follows : 

a.  The  growth  pattern  for  purchase  customers  is  not  complete  until  the 
potential  for  "fire  sales"  of  upgrade  boxes  at  the  end  of  a  product  cycle 
has  had  its  effect. 

b.  The  "CPU  growth  pattern"  evaluation  is  too  narrow.  The  statistics  must 
be  developed  to  allow  evaluation  of  the  total  account.  These  statistics  rela- 
tive to  the  total  amount  would  also  shed  light  on  the  question,  and  the  proba- 
bility, that  the  purchase  customer  would  have  had  a  smaller  initial  system 
configuration  had  his  decision  been  to  lease. 

10.  It  is  probable  that  the  lease  customer  requires  a  greater  amount  of  sales 
attention  in  order  to  protect  the  lease  inventory.  This  point  bears  on  relative 
profitability. 

11.  The  importance  of  varying  levels  of  purchase  on  cash  flow  requirements  is 
a  significant  consideration. 

II. — Leasing  Companies — Effect  on  IBM 

1.  It  is  proTiable  that  the  vast  majority  of  the  points  purchased  by  leasing 
companies  will  remain  on  rental  for  a  period  suflScient  to  represent  a  significant 
loss  of  profits  by  IBM  from  a  total  program  point  of  view.  This  is  without  regard 
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to  the  relative  profitability  on  the  transaction  actually  earned  by  the  leasing 
companies  The  point  here  is  that  once  installed  the  marginal  cost  of  keeping  the 
equipment  on  rental  is  relatively  low,  which  significantly  reduces  the  potential 
for  price  improvement  at  the  installed  performance  level  to  the  degree  necessary 
to  win  back  the  business.  .  i.        .^.r, 

2  In  many  instances  price,  policy  or  product  strategies  to  compete  with  an 
acceleration 'of  the  leasing  company  trust  are  either  excessively  detrimental  to 
our  main  stream  rental  business  profitability,  or  are  counter  to  what  represent 
meaningful  strategies  to  meet  the  competition  of  the  other  equipment  manu- 
facturers. The  greatest  risk  faced  by  the  many  new  systems  leasing  companies 
is  that  of  allowing  their  uninstalled  inventory  to  increase  beyond  a  minimal 
level.  In  most  cases  an  uninstalled  inventory  level  of  10%-15%  can  wipe  out  any 
book  profitability. 

3.  The  overall  effect  of  leasing  companies  on  the  computer  market  will  be 
to  deter  technological  change  and  eventually  erode  the  overall  profitability  levels 
of  the  equipment  manufacturers. 

plaintiff's    exhibit    99 

June  23, 1969 

2B  Harrison 

30-613 

Declining  Purchase  Price 

Mr.  F.  T.  Gary 

Frank,  the  subject  of  declining  purchase  price  has  at  various  times  been 
reviewed.  From  these  reviews,  it  has  been  concluded  that  although  it  does  make 
economic  sense,  an  average  purchase  price  is  a  more  advantageous  approach  to 
doing  business  for  the  following  reasons  : 

1.  The  potential  negative  impact  on  leasing  companies  through  a  devalua- 
tion of  their  inventory. 

2.  The  potential  loss  of  revenue  and  profit  to  IBM,  caused  by  lower  pur- 
chase quantity  in  the  early  years  of  the  program,  and  resistance  to  increase 
original  price  to  level  needed  to  offset  subsequent  declines. 

3.  Pressure  to  decrease  lease  price  over  time. 

Should  you  care  to  discuss  any  of  these  points  in  more  detail,  I  will  be  happy 
to  review  them  with  you. 

T.  C.  Papes. 
TCP/crp 

plaintiff's  exhibit  111. 

IBM  Confidential — Not  To  Be  Reproduced. 

January  17,  1968 
Memorandum  to :  Mrs.  F.  T.  Gary,  Mr.  G.  B.  Beitzel. 
Subject :  Financial  State  of  the  Union 

This  report  is  the  last  one  covering  1967,  and  I  will  try  to  give  you  our  best 
viewpoint  of  the  business  as  .seen  at  this  time. 

]967 

On  balance,  last  year  was  a  very  good  business  year.  Gertainly  profits  were 
good,  growth  was  satisfactory,  costs  were  in  sound  condition,  expenses  were 
reasonably  well  managed  after  a  rough  start  in  FED,  reliability  and  service- 
ability factors  were  improved,  manufacturing  schedules  were  properly  adjusted 
to  the  rate  of  market  acceptance,  manufacturing  inventories  were  reduced  and 
brought  under  better  control,  and  our  accounts  receivable  position  improved, 
except  for  the  uncontrollable  .situation  with  GSA.  On  the  negative  side  of  the 
ledger  there  clearly  was  too  high  a  level  of  outright  sale,  we  did  not  install 
enough  systems,  we  did  not  sell  enough  new  accounts,  our  service  time  and  costs 
are  still  too  high,  our  field  administration  problems  are  still  with  us,  and  we 
lost  the  Air  Force  order.  So  much  for  history. 

1968 

This  year  we  face  many  new  challenges  requiring  creative,  flexible  management 
response.  We  should  not  see  a  major  issue  or  problem  develop  in  the  adequacy 
of  our  annual  growth  and  profit  performance.  However,  we  are  facing  a  severe 
quarter-to-quarter  performance  problem  which  could  become  acute  in  terms 
of  public  understanding.  It  is  rea.sonably  clear  that  we  will  have  a  very  sharp 
increase  in  the  first  quarter  of  1968  as  compared  to  the  first  quarter  last  year. 
By  the  fourth  quarter  of  1968  our  plan  would  have  us  showing  an  absolute 
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decline  versus  the  fourth  quarter  of  1967.  This  is  entirely  due  to  the  dynamics 
of  equipment  sale  in  which  we  are  facing  the  possibility  of  another  overrun 
this  year.  Regardless  of  the  development  of  an  overrun,  we  will  have  the  quarter- 
to-quarter  problem.  This  is  because  our  1967  first  quarter  had  a  modest  equip- 
ment sale,  our  1967  fourth  quarter  had  a  tremendous  sale,  we  exiject  similarly 
to  have  a  continued  high  level  in  the  first  quarter  of  1968,  and  we  expect  it  will 
have  tapered  ofE  by  the  end  of  the  year  giving  us  the  decline  problem  at  that 
time. 

The  major  clouds  on  the  horizon  for  this  year  are  the  continued  erosion  of 
our  rental  inventory,  softness  in  the  backlog,  pressure  for  higher  product  devel- 
opment expense  money,  the  rapid  growth  of  Information  Systems  throughout 
the  Group,  a  need  for  further  reliability  and  serviceability  improvement. 

Other  concerns  include  the  expected  difficult  GSA  negotiation,  the  need  for 
accounts  receivable  recovery  in  the  Federal  arena,  some  new  technology  manage- 
ment problems,  the  challenge  to  retain  key  personnel,  and  the  maintenance  of 
a  competitive  position  in  the  marketplace  against  possible  new  announcements  by 
other  members  of  the  industry. 

1969 

Here  we  have  clear  signs  of  trouble  which  seem  unavoidable  to  a  great  degree. 
As  1968  performance  trends  upward,  our  comparison  of  1969  over  the  preceding 
year  become  worse.  The  potential  year-to-year  decline  can  grow  from  the 
presently  anticipated  nominal  amount  to  a  number  well  in  excess  of  $100  million 
if  we  go  toward  the  high  end  of  the  range  of  equipment  sale  in  1968.  The  afore- 
mentioned pressure  for  higher  development  expenditures  this  year  will  be  a 
serious  problem  in  terms  of  going  rate  in  1969.  The  backlog  difficulties  of  1967  and 
1968  could  be  further  accentuated  by  the  lack  of  adequate  demand  in  1969  during 
the  late  stages  of  System/360.  At  this  reading,  I  would  anticipate  the  need  for  a 
price  adjustment  in  the  late  third  or  early  fourth  quarter  1968. 

1970  and  Beyond 

Except  for  the  distinctly  possible  rental  inventory  upset,  we  have  good  prospects 
for  continued  growth  in  the  longer  term.  The  year  1970,  however,  is  a  problem  to 
us  in  both  financial  and  manufacturing  capacity  terms.  The  Strategic  Plan  will 
tell  us  more  about  our  ability  to  contain. 

♦  «•»**•■ 

Equipment  Sale — The  most  serious  business  problem  we  face  is  the  sharp 
acceleration  of  equipment  sale.  I  believe  this  high  rate  of  sale  will  continue  into 
and  possibly  through  1968,  and  the  company  should,  in  my  opinion,  take  several 
positive  actions  to  correct  this  severe  imbalance  of  purchase  and  lease.  The 
maintenance  price  increase  seems  to  me  to  be  absolutely  essential  and  thoroughly 
justified.  I  do  not  think  it  is  wise  that  the  company  would  take  a  nominal 
increase  as  against  a  completely  corrective  increase  as  we  have  recommended. 
However,  if  we  are  forced  to  the  position  of  a  nominal  increase,  we  should  imme- 
diately set  plans  for  two  additional  annual  increases  to  correct  fully  our  highly 
vulnerable  cost-to-price  condition.  Realistic  multipliers  on  all  new  product 
announcements  are  a  must,  and  we  possibly  may  require  a  price  adjustment  on 
some  of  the  high  end  products  such  as  Model  65  and  75  CPU's,  and  their 
associated  memories.  If  we  cannot  have  a  purchase  price  increase,  then  I  believe 
a  rental  price  reduction  may  be  in  order.  This  is  being  studied  by  my  people 
at  this  time.  Further,  I  believe  we  need  to  modify  sharply  or  perhaps  eliminate 
the  purchase  option.  None  of  these  actions  is  easy  or  without  risk.  The  conse- 
quences of  a  continuation  of  our  present  trends  are  more  serious,  in  my  opinion. 

Backlog — This  office  is  somewhat  concerned  over  recent  sales  records  in  view 
of  the  near  t^rm  under-scheduled  positions  which  appear  chronic,  the  high 
cancellation  rates,  and  our  inability  to  achieve  unit  sales  and  new  accounts  in 
adequate  number.  There  is  every  indication  that  the  Model  20  is  suffering  a 
decline.  I  will  predict  that  the  Model  25  will  bring  the  Model  20  to  a  stalled 
position,  and  I  believe  that  further  investment  in  the  Model  20  other  than  the 
D  program  is  highly  questionable.  The  key  problem  here  is  our  ability  to  create 
enough  demand  across  the  line  to  sustain  the  resources  we  now  have.  This 
condition  must  be  monitored  on  a  regular  basis  and  marketing  action  programs 
must  be  implemented  to  correct  the  weaknesses. 

Information  Systems — This  is  a  case  of  darned  if  we  do,  and  darned  if  we  don't. 
Highly  advanced  new  systems  may  be  the  only  real  lever  we  have  over  control  of 
this  complex  data  processing  business,  which  has  defied  subdivision  up  to  this 
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time.  It  may  be  that  highly  sophisticated  and  well  developed  information  systems 
are  a  good  alternative  to  further  divisionalization  and  splitting  of  our  business. 
Aside  from  that  factor,  systems  such  as  the  Manufacturing  one  and  the  AAS 
may  be  crucial  to  future  oi>erations — getting  the  job  done.  These  systems  are  late 
and  the  cost  is  high.  They  are  hard  to  justify  in  dollars  and  cents,  but  our  recent 
experience  in  Field  Administraiton  points  out  the  importance  of  advance  thinking 
and  anticipation  of  operational  problems.  In  my  opinion  we  should  continue  at  a 
reasonably  fast  pace  to  develop  the  new  systems  and  we  should  take  all 
deliberate  steps  to  eliminate  marginal  systems  projects,  and  certainly  all 
duplicative  systems  projects.  Along  this  line,  I  am  holding  a  review  of  all 
planning  systems  to  determine  the  extent  of  possible  duplication  and  to  recom- 
mend a  coordinated,  modified  attack  which  will  give  us  good  planning  and 
reasonable  information  systems  economy. 

Wage  Cos<— Convergence  of  several  major  corrective  programs  within  a  short 
space  of  time  represents  a  cause  of  deep  concern  on  our  part  that  we  are  driving 
our  expenses  and  costs  up  too  far,  too  fast  and  without  the  prospect  of  pricing 
offsets.  We  have  seen  a  rapid  succession  of  what  I  deem  to  be  relatively  short 
fused  and  uncoordinated  responses  including  the  UAW  adjustment,  the  accelera- 
tion adjustment,  the  Exempt  Overtime  recommendation,  and  the  possible  mil- 
age allowance  modification.  Each  one  of  these  makes  sense  by  itself.  When 
you  put  them  all  together,  I  believe  it  is  too  much,  too  fast.  Some  hard-headed 
business  positions  should  be  taken  to  modify  one  or  more  of  these  programs  and 
bring  the  aggregate  more  in  line  with  reality  and  preserve  our  cost  and  expense 
competitiveness.  I  recognize  the  problem  of  keeping  up  with  the  economy  and 
offsetting  inflation  for  our  employees.  We  do  not  want  to  do  this  on  such  a  scale 
that  that  we  will  look  back  with  regret  over  such  rapid  fire  acceptance  of  every 
proposition  that  the  Personnel  Department  can  dream  up  for  the  Group.  Also  on 
the  personnel  scene,  we  recognize  the  diflicult  situation  we  face  with  regard  to 
key  losses.  Broad  programs  of  accelerated  wages  will  not  solve  this  problem, 
in  my  opinion.  Neither  will  IBM's  current  stock  option  program.  The  answers  to 
this  problem  are  not  simple,  but  I  would  be  thinking  along  the  lines  of  contracts 
for  key  personnel  and  some  kind  of  arrangements  which  will  provide  the  pos- 
sibility of  grabbing  the  "brass  ring"  if  product  and  market  developments  are 
successful. 

Product  Strategy — The  present  trend  toward  customer  and  third  party  owner- 
ship in  the  marketplace  calls  for  astute  modification  of  our  strategy.  Assuming 
stability  of  architecuture,  we  probably  need  to  consider  such  as  the  following : 

1.  A  bigger  jump  in  price  performance  in  the  next  round. 

2.  Faster  and  bigger  memories. 

3.  Great  function. 

Mea.sures  of  this  kind  are  essential  to  keep  the  market  moving  and  growing 
despite  a  high  level  of  purchase  and  cut-rate  leasing  of  current  360  offerings. 
They  are  also  essential  to  the  maintenance  of  price  level  in  future  products.  Every 
aspect  of  product  introduction  needs  to  be  reconsidered,  including  timing.  At  the 
present  reading  I  am  not  sure  we  have  enough  leverage  over  development  manage- 
ment to  make  these  things  happen.  Decentralized  systems  management  has  clear 
disadvantages  here,  and  while  I  would  not  abandon  the  concept,  I  think  we  must 
be  careful  to  give  enough  central  direction  to  make  sure  that  important  factors 
are  not  overlooked  in  the  changing  environment.  We  still  face  the  traditional 
CPU  mentality  throughout  much  of  our  development  area.  Is  ACS  right??  How 
important  is  the  advance  of  logic?  We  have  seen  recently  that  the  advance  of 
memory  technology  may  be  much  more  important.  Business  management  will 
have  to  put  out  extra  effort  to  keep  up  with  rapidly  advancing  technology  in 
the  immediate  future. 

Development  Programs — In  our  opinion,  the  business  cannot  afford  many 
"TOAKE''  programs.  Since  the  problem  with  that  program  is  variable  cost, 
additional  volume  leaves  us  in  the  bad  situation.  Along  these  lines,  we  strongly 
recommend  that  we  stop  the  transaction  recorder  now.  and  we  believe  that  it 
should  have  been  stopped  a  year  ago.  The  hydraulic  printer  is  a  similar  example. 
Further,  SBS  will  not  be  a  successful  program  as  presently  constituted,  and  needs 
to  be  sharply  modified  or  terminated.  Action  to  stop  the  weak  programs  is  neces- 
sary if  we  expect  to  devote  our  resources  on  any  kind  of  an  optimized  basis 
toward  a  maximized  ultimate  result.  There  are  many  good  programs  around  in 
which  to  invest  our  money,  and  these  receive  our  full  support.  We  would  further 
caution  that  big  programs  with  .serious  question  marks  such  as  the  27XT  .should 
be  closely  monitored  and  should  not  be  committed  on  an  absolute  basis  until  the 
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problems  are  resolved.  Finally,  I  offer  again  the  position  that  we  are  spending 
too  much  money  on  ACS  in  1968  and  1969. 

Systems  Management — There  is  some  turbulence  oyer  responsibility  and  profit 
management  in  this  area.  We  are  working  with  the  key  players  in  Division  and 
Group  Staff  to  get  clarification  of  responsibilities  and  appropriate  reporting.  We 
will  be  meeting  with  both  of  you  soon  on  this. 

/S/  Ted 

T.  C.  Papes 
TCP  :AM 

plaintiff's   exhibit    112 

August  6,  1968 

Office  of  the  Controller  IBM  Confidential 

DPD  HQ 

112-5 

4460 

System/360  Price  Increases 

Your  memorandum  of  July  31,  1968 

Mr.  T.  A.  Spain 

Tommy,  in  paragraph  3  of  your  letter  you  suggest  that  it  is  in  IBM's  best 
business  interest  to  increase  the  level  of  outright  purchase  of  System/360's. 
This  point  of  view  is  in  such  fundamental  disagreement  with  what  I  believe  to  be 
in  the  Company's  best  interests  that  I  suggest  we  seek  to  reconcile  our  different 
points  of  view.  I  would  appreciate  hearing  from  you  what  rationale  or  support 
you  have  for  the  position  that  higher  levels  of  purchase  are  in  our  best  interests. 

It  is  clear  to  me  in  the  context  of  the  Strategic  Plan  of  the  Data  Processing 
Group  and  for  that  matter  of  the  IBM  Corporation  that  a  reasonable  balance  of 
lease  and  purchase  is  in  our  best  business  interest.  The  level  of  purchase  we 
have  experienced  for  the  last  twelve  months  is  in  my  opinion  totally  out  of  line 
with  this  appropriate  balance  of  lease  and  purchase  and  is  in  fact  excessive 
when  viewed  in  context  with  the  long-term  growth  objectives  of  the  Corporation. 
If  you  have  any  data  or  rationale  that  changes  this  fundamental  picture  we 
should  make  it  known  to  the  Group  and  to  the  Corporation. 

AJK:ls  A.    J.    Krowe 

cc:  Mr.  J.  E.  Cuth,  Jr. 
Mr.  D.  T.  Kearns 

plaintiff's   exhibit    267. 

IBM  Registered  Confidential 

May  1,  1969 

To:  Mr.  W.  C.  Hume 

Mr.  G.  E.  Jones 

Mr.  B.  Marshall 

Mr.  M.  B.  Smith 
Subject :  DPG  1969-1975  Goals— Financial  Critique 

Corporate  Finance  does  not  agree  with  the  profit  margins  in  the  DPG  Goals, 
in  that  margins  are  restored  too  slowly  and  profit  turnaround  from  1968  occurs 
too  late. 

HighUgMs 

The  large  purchase  bubble  between  mid-1967  and  mid-1969  has  advanced 
significant  revenues  which  would  have  been  received  during  the  Goals  period 
under  a  more  traditional  pattern  of  purchase  activity.  Although  the  compound 
growth  rate  in  revenue  and  profit  between  1968  and  1975  or  1969  and  19(5 
shows  a  relatively  balanced  growth  pattern  (Revenue  growth  of  12.7%  profit 
growth  of  13.0%  from  1969  for  example),  refiecting  a  return  at  the  end  of  the 
period  to  a  more  traditipnal  financial  performance  level,  the  annual  pattern  of 
revenue  and  profit  shows  the  heavy  impact  of  the  purchase  activity  (see  Exhibit 
1).  Relatively  minor  changes  to  normal  expense  growth  patterns  when  combined 
with  significant  shifts  in  revenue  produce  this  irregular  profit  pattern. 

The  long-term  profit  degrading  effect  of  purchase  can  be  seen  by  comparing 
the  profit  margin  of  the  aggregate  revenues  and  profits  during  the  period  with 
similar  figures  for  the  preceding  period  : 
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1968-75 : 

Revenue  $39,  850 

Profit $10,  680 

Percent    26.  8 

1960-67 : 

Revenue  $14, 154 

Profit    $4, 181 

Percent 29.  5 

In  addition  to  the  effect  of  differences  in  product  mix,  market  and  competi- 
tive environment,  etc.,  one  of  the  major  reasons  for  this  decline  in  profit  levels 
can  be  attributed  to  the  continuing  service  requirement  of  the  purchase  sinventory. 

Another  important  facet  of  this  increase  in  purchase,  and  another  way  to 
view  its  long-term  profit  effect,  is  the  distortion  of  conventional  expense  to 
revenue  measurements  caused  by  the  service  requirements  of  the  rela- 
tively large  purchased  inventory,    (see  below  on  Expenses) 

Finally,  this  large  purchase  inventory  has  the  further  effects  of  slowing  ac- 
ceptance of  next  generation  systems  and  increasing  the  average  yields  during 
the  acceptance  period.  Through  a  combination  of  price  discounting  and  special 
service  or  programming  offerings  by  third  party  organizations  NS  will  be  pre- 
vented from  or  delayed  in  replacing  a  larger  portion  of  the  installed  inventory. 
When  replacement  of  a  purchased  system  does  occur,  especially  in  the  early 
years  of  the  program,  it  will  most  probably  replace  an  installed  IBM  rental 
system  of  smaller  point  value,  thereby  producing  higher  yields  (see  section 
below  or  business  volumes) . 

>l<  >i>  *  *  9|c  :(:  4c 
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Exhibit  2.  — Report  on  Market  Appraisal,  Bendix  Computer  Division,  Bendix 

Corp. 

Appraisal  of  the  Market  for  the  Bendix  G-20,  G-20,  and  G-25  Computers 

bendix  computer  division  bendix  corp.,  los  angeles,  calif. 

(This  report  is  confidential  and  intended  solely  for  the  information  of  the  client 

to  whom  it  is  addressed.) 

January  1961 

BOOZ     -ALLEN     &     HAMILTON      -w.o.,..  c■.cvcL.^Nu   .. 

A\ci/ia(/cinc nt  (onsullanis  iosai.o.i  l 

135    SOUTH     LA    SALLE    5  T  P  EI  r  T 

CHICAGO  •  3 


January  6,    1961 


Mr.   M.   W.   Horrell,   General  Manager 
Bendix  Computer  Division 
Bendix  Corporation 
5630  Arbor  Vitae  Street 
Los  Angeles,   California 


Dear  Mr.   Horrell: 


We  have  completed  the  work  as  outlined  in  our  proposal  letter  of 
October  18,  1960.  To  the  extent  we  found  it  possible  to  do  so,  we  have 
answered  the  five  questions  set  forth  therein,  and  these  answers  are 
presented  later  in  this  summary  report.  However,  it  became  apparent 
early  in  the  study  work  that  the  complexity  and  rapidly  changing  nature 
of  available  computers  and  the  market  for  them  was  such  as  to  make  it 
impossible  to  answer  with  any  real  confidence  the  question  of  what  pene- 
tration Bendix  can  reasonably  expect  to  obtain  with  the  G-20. 

Thus,   in  order  that  the  findings  and  conclusions  we  do  present  may 
be  viewed  in  their  proper  perspective,   we  feel  it  necessary  to  precede 
them  with  a  general  discussion  of  the  events  that  have  led  to  the  present 
situation.     The  combined  effect  of  these  various  prior  events  presents 
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Bendix  with  a  real  need  to  make  some  major  decisions  as  to  the  best 
future  course  of  action  for  the  computer  division.     In  order  to  assist  in 
this  decision  process,   certain  basic  courses  of  action  have  been  set  down 
and  then  examined  as  to  their  feasibility  of  accomplishment.     These  are 
presented  later  within  this  report. 

1.  BENDIX  ENTERED  THE  COMPUTER  FIELD  BY  SERVING 

A  DISCRETE  SECTION  OF  THE  MARKET  THAT  WAS  NOT 
ADEQUATELY  COVERED  BY  THE  IBM  PRODUCT  LINE 

At  the  time  the  G-15  was  introduced  to  the  market,   a  significant 
gap  existed  in  the  IBM  product  line  between  the  IBM  604  punched  card 
calculator  and  the  650  stored  program  computer.     Several  companies, 
including  Bendix,   Royal  McBee,   and  Burroughs,   recognized  the  oppor- 
tunity presented  by  this  gap  and  introduced  small  scale,    stored  program 
computers.     These  products  met  a  real  need  in  the  engineering-scientific 
market  and  attained  immediate  sales  success.     An  attempt  by  IBM  to 
counter  this  threat  with  the  model  610  was  not  effective. 

The  problem  facing  IBM  with  respect  to  the  introduction  of  a 
machine  fully  competitive  with  the  G-15  class  and  thus  competitive  with 
their  own  650  was  discussed  in  our  1957-1958  report.     The  opportunity 
presented  by  this  situation  was  clearly  apparent  at  the  time  and  the 
recommendations  and  forecasts  presented  therein  were  predicated 
upon  its  exploitation.     Sales  of  small  scale  E&S  computers  proceeded 
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generally  in  accord  with  the  estimates  and  programs  developed  at  that 
time  up  to  this  past  summer  when  IBM  introduced  the  1620.     This  new 
equipment  fills  the  gap  in  the  IBM  line  and,   in  addition,   offers  many- 
significant  advantages  over  the  G-15,   placements  of  which  dropped  off 
sharply.     This  move  by  IBM,    combined  with  the  recent  introduction  of 
other  small  scale  computers  utilizing  the  latest  solid  state  circuitry 
and  core  memories,    such  as  the  Packard  Bell  250,    Control  Data  160, 
Royal  Precision  4000  and  the  Autonetics  Recomp  II,   will  force  the  G-15 
into  the  last  part  of  its  life  cycle. 

Bendix  does  not  now  have  a  fully  competitive  computer  to  offer  in 
this  part  of  the  market;  the  G-20  does  not  replace  or  supersede  the  G-15 
with  an  improved  model,  but  enters  an  entirely  different  segment  of  the 
raarket . 

2.         BENDIX  DEVELOPED  THE  G-20  TO  REACH  THAT  SEGMENT 
OF  THE  MARKET  LYING  WELL  ABOVE  THE  G-15 

The  G-20,   rather  than  being  a  small  to  medium  computer  that 
many  of  your  300  satisfied  G-15  users  could  advance  to,   is  actually 
in  the  area  of  sophisticated  computers  classed  as  "medium"  in  our 
earlier  study.     The  more  elaborate  G-20  installations  will,   in  fact, 
be  well  within  the  large  scale  portion  of  the  market  in  terms  of  price 
and  performance. 
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Exhibit  I,   following  this  page,    shows  the  relative  position  of  the 
Bendix  G-15  and  G-20  with  respect  to  the  computers  currently  in  use  or 
available  for  procurement.     The  units  are  listed  from  top  to  bottom  in 
order  of  descending  monthly  rental  for  a  "typical"  system.     It  can  be 
seen  that  the  G-15  user  has  the  choice  of  a  number  of  different  com- 
puters with  superior  capabilities  to  the  G-15  before  reaching  the  G-20 
class  system.     The  significant  increase  in  competition  facing  Bendix  is 
also  shown  on  this  exhibit,   in  that  the  division's  competitors  at  the  time 
of  our  earlier  study  are  shown  as  squares  [  *  |  ,   while  virtually  every 
model  shown  is  now  in  competition  with  either  the  G-15  or  G-20. 

In  its  class,   the  G-20  is  a  top  quality  computer  offering  consider- 
able computational  capability  per  dollar  of  rental. 

The  system  is  generally  equivalent  to  competitive  equipments 
offered  by  IBM,   Remington  Rand,   Minneapolis-Honeywell,   and  other 
manufacturers.     As  pointed  out  above,   with  very  few  exceptions,    it  does 
not  provide  the  G-15  user,   who  has  fully  loaded  his  machine,   with  an 
opportunity  to  trade  up  to  a  more  capable  computer  in  the  Bendix  line 
without  increasing  his  expenditure  more  than  fivefold.     The  G-15's  that 
have  or  will  soon  become  saturated  will  be  replaced  with  t'he  IBM  1620, 
Recomp  II,   or  similar  equipment;  the  G-20  will  have  to  be  leased  or 
sold  to  new  customers  entering  the  market  or  to  replace  obsolete 
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medium  scale  installations  such  as  the  IBM  650  or  Burroughs 
Datatron  205,   or  large  systems  such  as  the  IBM  704  or  709. 


3.  WHILE  THE  G-20  WAS  UNDER  DEVELOPMENT,    MAJOR 

CHANGES  WERE  TAKING  PLACE  IN  COMPETITIVE 
PRODUCT  LINES 


Since  1957,   a  whole  new  family  of  IBM  computers  has  entered  the 
market  place.     In  addition.   Remington  Rand,   Minneapolis -Honeywell, 
RCA,   GE,   Control  Data  Corporation,   and  others  have  introduced  new 
systems  covering  most  fields  of  application. 


(1)        An  Almost  Continuous  Range  of  Choice  Now  Exists; 

Market  Categorization  by  Large,   Medium,   and  Small 
Has  Lost  Much  of  Its  Former  Meaning 


Along  with  the  new  equipment  developments  that  have 
taken  place,    such  as  the  transition  from  tubes  to  transistors 
and  drums  to  cores,    several  other  significant  changes  have 
taken  place  in  computer  design  concepts.     Through  the  use  of 
accessory  devices  and  a  wide  variety  of  peripheral  equipment, 
the  range  of  applications  of  a  given  base  unit  may  be  extended 
over  a  relatively  broad  portion  of  the  market.     This  is  true  of 
the  G-20  computer,   as  well  as  its  competitors.     As  a  result  of 
these  developments,  the  relatively  clear  lines  of  demarcation 
that  did  exist  between  small,   medium,   and  large  computers 
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have  pretty  much  disappeared.     There  is,   of  course,    graduation 
from  the  minim.um  useful  equipment  obtainable  up  to  the  very 
large  and  powerful  systems,   but  no  longer  can  any  one  base 
unit  be  said  to  occupy  a  specific  or  somewhat  limited  portion 
of  the  range. 

A  general  idea  of  the  confusion  in  the  market  place  brought 
about  by  these  developments  can  be  seen  by  superimposing  the 
system  price  range  for  the  minimum  useful  installation  up  to  the 
super  de  luxe  model  with  all  of  its  associated  "bells  and  whistles" 
on  the  exhibit  shown  earlier.     This  is  presented  as  Exhibit  II, 
following  this  page.     This  "modular"  blending  of  equipment  offers 
the  prospective  user  a  wide  selection  among  equipments  and 
manufacturers. 


(2)        There  Is  No  Longer  a  Major  Distinction  between 
"Engineering -scientific"  Equipment  and  Business 
Data  Processing  Equipment 


Of  special  significance  to  Bendix  is  the  merging  of 
"engineering-scientific"  and  "data  processing"  equipments 
into  one  as  a  result  of  advances  in  technology,   computer  design 
practices,   programming  techniques,   and  the  requirements  of 
the  customer.     Various  systems  have  been  slanted  toward  the 
engineering  or  data  processing  markets  through  the  selection 
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of  design  alternatives  during  the  development  process  or  through 
the  orientation  of  the  marketing  effort.  Both  methods  have  been 
used  in  an  effort  to  "optimize"  the  Bendix  G-20  for  the  engineer- 
ing market.  It  is  important  to  note,  though,  that  all  manufac- 
turers are  increasing  the  number  and  type  of  accessories  avail- 
able to  their  equipment  in  order  to  satisfy  as  large  a  segment  of 
the  market  as  possible. 

This  change  did  not  come  about  by  pure  happenstance;  it 
meets  a  real  and  growing  demand  in  the  market  place.     In  tech- 
nical research  centers,   for  example,   many  of  the  calculations 
now  required  to  solve  technical  problems  are  of  a  data  proc- 
essing nature,   requiring  the  handling  of  large  quantities  of 
input  and  output  with  relatively  simple  computations.     Thus, 
the  scientist  needs  certain  data  processing  capabilities  in  his 
computer.     Similarly,   as  more  information  becomes  available 
to  corporate  management  through  the  use  of  automatic  data 
processing  equipment,   growing  uses  are  being  made  of  various 
operations  research  techniques  drawn  from  the  fields  of  science 
and  mathematics.     The  solution  of  these  problems  requires  many 
of  the  same  computational  capabilities  previously  considered 
necessary  only  for  scientific  computers. 
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Another  factor  calling  for  equipment  equally  adept  at 
scientific  or  data  processing  work  is  an  essentially  economic 
one.     Generally  speaking,   the  cost  per  unit  solution  declines 
as  the  size  and  capacity  of  the  newer  computer  systems  in- 
creases,  making  it  more  imperative  than  ever  that  a  single 
installation  be  used  by  the  accounting  and  clerical  areas  of 
the  business  and  also  by  the  engineers  and  scientists. 

Finally,   if  two  equipments  are  needed  in  companies  with 
really  great  capacity  requirements  or  in  those  instances  where 
the  scientific  and  clerical  functions  cannot  share  equipment  for 
some  reason,   it  is  advantageous  to  have  their  computers  iden- 
tical or  at  least  fully  compatible,   so  that,   in  case  of  breakdown, 
vital  work  can  be  quickly  transferred  to  the  other  machine. 

Thus,   the  opportunity  for  uniqueness  and  specialization  in 
the  "engineering-scientific"  area,    seemingly  a  major  point  in 
Bendix  policy,    seems  to  no  longer  exist,   at  least  so  far  as  equip- 
ment design  is  concerned.     Of  course,   it  can  still  exist  in  the 
orientation  of  the  sales  and  support  effort,   if  such  a  course  is 
feasible. 
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4  THUS,   WITH  A  SINGLE  MODERN-DESIGN  COMPUTER,    BENDEK 

NOW  FACES  HEAD-ON  COMPETITION  WITH  IBM,   REMINGTON 
RAND.   RCA,   MINNEAPOLIS-HONEYWELL,    GE,   AND  OTHERS  - 
EACH  OF  WHICH  HAS  A  BROAD  PRODUCT  LINE  AND.   IN  THE 
CASE  OF  IBM.   A  LINE  WHICH  BLANKETS  THE  FIELD 

It  is  evident  that  the  unique  position  in  a  discrete  section  of  the 
market  held  by  Bendix  only  a  few  years  ago  has  completely  disappeared. 
The  conditions  under  which,  in  spite  of  its  relatively  small  size  and  limited 
sales  effort,   the  Bendix  Computer  Division  competed  successfully  in  the 
computer  business  no  longer  exist.     This  is  partially  because  the  giants 
of  the  industry  were  not  actively  competing  for  the  small  computer  market 
until  recently  and  partially  because  of  changes  in  the  characteristics  of  the 
market  discussed  above. 

The  G-20  appears  to  us  to  be  an  excellent  computer,  fully  competitive 
so  far  as  its  technical  excellence  is  concerned;  yet  it  is  not  unique  in  this 
respect  -  other  equipments  are  just  as  good  or  even  better  for  some  applica- 
tions.    Neither  does  it,  to  any  significant  or  lasting  degree,  enjoy  a  price 
advantage  or  suffer  any  price  disadvantage.    We  say  to  a  "lasting  degree,  " 
because  it  appears  probable  that  the  current  price-performance  disparity 
between  the  new  generation  equipment  and  its  predecessors  will  be  largely 
eliminated  through  price  adjustments,   discounting,  and  lease  concessions. 

Thus,   the  factors  which  govern  the  probable  market  penetration  of 
the  Bendix  G-2  0  are  totally  aside  from  the  equipment  itself;  they  have  to 
do  with  the  Bendix  image  in  the  computer  market,   the  magnitude  and 
direction  of  its  sales  effort,   and  the  service  offered  both  as  to  the  mainte- 
nance of  equipment  and  the  availability  of  programming  services. 
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5.  BENDIX  IS  NOW  FACED  WITH  THE  NEED  TO  REACH  A  MAJOR 
DECISION  WITH  RESPECT  TO  THE  BEST  FUTURE  COURSE  OF 
ACTION  FOR  THE  COMPUTER  DIVISION 


With  these  significant  changes  in  the  nature  of  the  computer  busi- 
ness and  the  relative  position  of  Bendix  in  it  in  mind,   management  is 
appraising  its  probable  future  position  in  order  to  arrive  at  a  decision 
as  to  the  best  course  of  action  for  the  division.     In  approaching  such  an 
appraisal,   it  seems  realistic  to  consider  Bendix  as  having  developed  a 
technically  acceptable  product  (the  G-20)  and  it  is  now  trying  for  the  first 
time  to  break  into  a  business  or  market  characterized  by  five  features  of 
major  importance  and  pertinence. 

The  realism  of  this  approach  is  not  significantly  altered  by  the  fact 
that  Bendix  has  been  in  the  computer  business  and  has  established  an 
excellent  reputation  with  the  G-15.     The  image  so  created  is  one  of  par- 
ticipation in  a  small  and  special  portion  of  the  market,   which  only  slightly 
improves  its  position  over  a  total  newcomer  attempting  to  enter  the  com- 
puter business  on  a  broad  scale.     Likewise,   the  division's  sales  force  has 
had  limited  prior  experience.     Those  who  played  the  most  active  part  in 
the  G-15  sales  effort  are  now,   for  the  most  part,   in  administrative  posi- 
tions rather  than  active  selling.     The  newer  members  of  the  organization 
will  require  a  year  or  more  to  gain  the  experience  and  knowledge  neces- 
sary to  become  equally  productive. 
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The  five  features  considered  to  be  of  major  importance  and  per- 
tinence are: 

(1)  The  Market  Is  Tremendous. 

(2)  The  Competition  Is  from  Real  Industrial  Giants. 

(3)  There  Is  No  Really  Significant  Product  Advantage  Held 
by  Any  Manufacturer. 

(4)  The  Product  Is  Expensive  -  Thus,   Its  Purchase  Receives 
Top  Management  Attention. 

(5)  It  Is  a  High -investment  Business  in  Which  No  Profit  Is 
Returned  until  the  Equipment  Has  Been  on  Lease  for 
More  Than  Four  Years. 

Each  of  these  features     is    discussed  in  detail  below. 

(1)        The  Market  Is  Tremendous 

There  is  hardly  any  question  that  the  opportunities  for 
worthwhile  computer  installations  are  so  great  that  the  total 
size  of  the  market  can  accommodate  on  a  profitable  basis  a 
considerable  number  of  competitors  if  it  were  equally  divided. 
Exhibit  III,   following  this  page,   reflects  the  annual  rental 
revenue  that  has  been  and  probably  will  be  derived  from  this 
market  between  1955  and  1965.     Ten  companies  could  each 
derive  over  $100  million  in  revenue  apiece  in  1965,   if  the  mar- 
ket were  evenly  split.     Unfortunately,  this  is  not  the  case,   for 
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IBM  has  held,  and  will  probably  continue  to  hold,  at  least  a 
70%  share,  while  the  second  largest  contender.  Remington 
Rand,   holds  an  additional  18%. 

Thus,    statistics  on  total  market  size  are  not  of  much 
significance  in  appraising  the  Bendix  problem.     What  is  im- 
portant is  the  probable  size  of  the  market  after  IBM  and  the 
second  place  contender  take  their  portion.     Since  this  portion 
will  almost  certainly  be  85%  or  more  of  the  market,  the  revenue 
remaining  for  all  others  will  probably  range  between  $70  million 
today  and  $165  million  in  1965.     Therefore,   it  would  appear  that 
the  more  significant  question  becomes  "what  is  the  minimum 
size  and  revenue  needed  for  profitable  operation,   in  view  of  the 
extensive  product  development  effort  and  relatively  high  sales 
expense  required  to  participate  in  this  industry?  " 

(2)        The  Competition  Is  from  Real  Industrial  Giants 

Of  course,   as  discussed  above  and  shown  on  Exhibit  III, 
IBM  is  the  major  competitor  in  this  industry,   with  a  historical 
share  of  more  than  70%  of  the  total  market.     In  the  segments 
where  IBM  has  concentrated  product  and  marketing  effort,   its 
share  has  been  closer  to  80%.     Even  in  the  one  identifiable 
instance  where  competition  had  a  significant  jump  on  IBM, 
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bank  automation,   the  company  has  captured  no  less  than  50% 
to  date.     Thus,   the  significance  of  the  fact  that  Bendix  achieved 
its  success  with  the  G-15  at  a  time  when  IBM  did  not  have  a 
competitive  product  becomes  even  greater.     It  is  also  important 
to  note  that  Bendix's  share,   though  35%  of  the  small  computer 
market,   represents  only  a  little  more  than  1%  of  the  total. 

Comparatively  recently,   such  companies  as  RCA, 
Minneapolis -Honeywell,   GE,   and  others  have  entered  the 
computer  field  with  a  major  effort.     Each  has  already  spent 
large  sums,   upward  of  $50  million  in  product  and  market 
development,   and  appears  willing  and  able  to  continue  a  high 
rate  of  expenditure  to  carve  out  and  maintain  a  position.     Fur- 
thermore,  all  this  effort  on  the  part  of  these  relative  new- 
comers is  economically  justifiable  only  on  the  basis  of  profits 
five  to  ten  years  away.     In  other  words,  their  current  expendi- 
tures are  investments  on  a  long-term  basis  to  establish  a  posi- 
tion from  which  profits  can  be  earned  at  some  time  in  the  future. 
Each  of  these  companies  has  other  profitable  and  related  product 
lines  to  support  the  development  of  both  equipment  and  markets 
in  the  computer  business. 

It  would  seem  that,  to  be  successful  in  the  face  of  this 
type  of  competition,   a  major  effort  is  essential,  as  well  as  a 
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willingness  to  expand  aggressively,   even  though  it  means  fore- 
going current  profits.     The  computer  business  is  one  in  which 
large  size  is  essential  to  success  and  this  means  large  size  in 
the  computer  business. 

The  only  possible  alternative  would  be  to  find  a  field  of 
specialization  both  as  to  product  and  market  and  establish  in 
it  a  preference  for  Bendix  equipment.     This  seems  to  be  what 
Bendix  would  like  to  do  if  it  is  at  all  possible. 

(3)        There  Is  No  Really  Significant  Product  Advantage  Held 
by  Any  Manufacturer 

The  evidence  is  now  strong  that  there  is  no  essential 
difference  in  an  "engineering-scientific"  computer  and  a 
"business  data  processor. "    As  previously  pointed  out,    real 
data  processing  capacity  is  a  requirement  for  many  engineering- 
scientific  installations,   and  the  total  cost  of  the  more  sophisti- 
cated equipments  is  such  that  the  incremental  construction  cost 
of  a  dual  purpose  unit  is  relatively  small.      In  addition,    the 
customer  often  requires  multiple  usage  to  economically  justify 
the  investment.     Thus,  by  and  large,   there  are  now  just  com- 
puters -  not  E&S    computers  and  data  processing  computers. 

At  present,    some  relatively  small  differences  do  exist 
in  the  details  of  operating  features,   physical  design,   et  cetera. 


5146 

which  can  combine  to  give  a  lower  cost  per  unit  of  work  for  a 
particular  application  or  user  than  some  other  possible  com- 
bination.    However,   viewed  in  the  sense  of  the  broad  problem 
now  faced,   not  only  by  Bendix,  but  by  all  computer  manufac- 
turers, these  differences  are  not  now,   nor  are  they  likely  to 
become,   such  that  they  provide  any  one  manufacturer  with  a 
lasting  product  advantage  of  any  significance  in  the  market 
place. 

The  hardware  appraisal  conducted  by  the  study  team  in 
cooperation  with  the  Bendix  marketing  department  clearly 
shows  that  the  Bendix  G-20  has  no  product  advantage  sufficient 
to  markedly  influence  its  penetration  of  the  market.     Some 
features,  though  ahead  of  the  field  at  this  moment,   will  un- 
doubtedly be  matched  or  even  surpassed  by  competition  in 
the  very  near  future. 


(4)        The  Product  Is  Expensive  -  Thus,   Its  Purchase  Receives 
Top  Management  Attention 


The  lease  or  purchase  of  a  modern  medium  or  large  scale 
computer  represents  an  undertaking  of  sufficient  importance  to 
receive  top  management  attention  in  most  if  not  all  cases.     This 
was  not  always  the  case  with  the  G-l^,   since  the  smaller  expendi- 
ture (around  $18,  000  a  year)  represtented  by  this  equipment  could 
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often  be  authorized  by  the  user  himself  or  middle  management. 
In  the  case  of  the  medium  and  large  systems,  there  is  much 
more  involved  than  merely  the  rental  cost,   which  averages 
$120,  000  and  can  easily  run  to  more  than  one  third  of  a  million 
dollars  a  year.     The  use  to  which  the  computer  is  to  be  put  can 
also  involve  significant  additional  expenditures  for  site  prepara- 
tion,  installation,   and  programming,   to  say  nothing  of  the  major 
disruptions  and  changes  in  orgainization  and  procedures  that  often 
accompany  a  computer  installation,   especially  if  it  is  for  data 
processing  use. 

Under  these  circumstances,   decisions  as  to  equipment 
selection  tend  to  be  made  by  executives  who  are  not  too  con- 
versant with  detailed  operating  features,   but  who  will  place 
considerable  weight  on  the  experience,   reputation,   and  sub- 
stantiality of  the  computer  manufacturer.     In  this  respect,   it 
can  hardly  be  argued  that  IBM  does  not  hold  a  distinct  advan- 
tage at  the  moment,  because  of  its  well-established  image  in 
the  field.     This  outstanding  image  stems  from  several  impor- 
tant factors.     First,    some  80%  of  the  installed  medium  and 
large  scale  systems  are  IBM  products.     A  number  of  the  more 
knowledgeable  users  were  contacted  during  the  course  of  our 
assignment.     We  found  virtually  all  of  them  to  be  satisfied 
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with  the  quality  of  IBM  products  and  service.  Although  most 
were  sophisticated  enough  to  recognize  that  an  IBM  system 
was  not  necessarily  the  best  in  its  class,  they  did  indicate 
that  IBM  would  have  to  slip  quite  drastically  in  their  sales 
and  service  support  (which  they  considered  unlikely)  or  that 
a  competitive  system  would  have  to  do  much  more  for  less 
money  than  its  IBM  counterpart  (also  considered  unlikely), 
before  they  would  change  suppliers. 

The  second  source  of  IBM's  established  image  stems 
from  the  more  than  90%  share  it  holds  of  the  electrical 
accounting  machine  (punched  card  processing  equipment) 
market,    since  the  users  of  this  equipment  today  will,   for 
the  most  part,   be  the  new  computer  users  tomorrow. 
"Brand  loyalty"  among  this  group  of  potential  users,   as 
well  as  among  the  current  users  of  IBM  equipment,   will, 
from  all  indications,   tend  to  perpetuate  its  dominant  posi- 
tion in  the  market. 

This  position  of  distinction  can.   in  all  probability,   be 
overcome  in  the  long-term  future,   if  effort  of  adequate  quality 
and  magnitude  is  applied;  RCA,   GE,   Minneapolis -Honeywell, 
and  others  are  making  a  concerted  (and,   we  might  add,   very 
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costly)  effort  and  are  making  some  headway.     The  extent  to 
which  these  efforts  will  ultimately  be  successful  is  conjectural. 
IBM's  volume  and  position  in  the  market  permit  them  to  employ 
a  number  of  countermoves  that  are  not  available  to  their  com- 
petition,   including  large  rental  concessions,   free  programming 
and  conversion,   used  conaputers  at  substantial  discounts,   and 
last,   but  by  no  means  least,   the  shelter  of  a  very  substantial 
profit  margin. 

In  any  event,  to  the  extent  that  other  competitors  are 
successful,    it  will  be  even  more  difficult  for  Bendix  to  estab- 
lish an  equivalent  image  in  the  buyer's  mind  and  a  significant 
place  in  the  market. 


(5)       It  Is  a  High-investment  Business  in  Which  No  Profit  Is 
Returned  until  the  Equipment  Has  Been  on  Lease  for 
More  than  Four  Years 


One  of  the  most  important  features  of  the  computer  busi- 
ness is  its  lease  orientation.     The  importance  of  this  and  its 
effect  upon  the  product  line  development  and  marketing  proc- 
esses were  discussed  in  our  1957-1958  report.     It  is  of  suffi- 
cient importance  to  warrant  repetition  here. 
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It  is  not  enough  to  simply  lease  and  install  a  computer. 
Once  installed,   it  must,   if  at  all  possible,   be  kept  in  place  until 
the  investment  represented  by  it  is  returned  and  a  profit  obtained. 
Furthermore,   if  the  manufacturer  is  going  to  remain  in  the  com- 
puter business,   he  must  be  prepared  to  replace  the  equipment 
with  another  system  which  can  handle  the  increased  work  load 
or  provide  the  additional  capabilities  required  by  the  user. 

Based  upon  the  present  rate  of  new  product  introduction 
and  current  industry  pricing  policies,  this  cycle  takes  a  little 
more  than  four  years.     If  the  installed  equipment  is  returned 
to  the  manufacturer  in  less  than  four  years  because  of  com- 
petitive pressures  or  a  change  in  the  user's  requirements, 
the  manufacturer  is  either  faced  with  a  direct  loss,   or  the 
need  to  "re -lease"  the  unit,   at  least  doubling  the  marketing 
cost  for  that  imit  and  further  deferring  the  break -even  point. 

Thus,   the  successful  (and  by  this  we  mean  profitable) 
computer  manufacturer  must  constantly  follow  a  strategy  of 
well -planned  product  development  and  carry  out  a  closely 
coordinated  marketing  program.     This  strategy  must  be 
sensitive  to  two  distinct  pressures:    competitive  and  the 
needs  of  the  users. 
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Equipment  with  a  competitive  technological  advantage 
may  be  successfully  marketed  on  the  basis  of  this  advantage 
until  it  is  equalled  or  surpassed  by  one  or  more  competitors. 
Once  it  is  surpassed,   the  market  is  further  divided  and  the 
units  already  installed  come  under  increasing  pressure  from 
technological  or  economic  obsolescence.     In  a  market  where 
the  product  is  sold  rather  than  leased,   the  loss  due  to  obsoles- 
cence usually  falls  to  the  buyer  -  in  this  market,    it  falls  to  the 
supplier. 

The  second  source  of  pressure  upon  the  manufacturer 
stems  from  the  almost  constantly  changing  requirements  of  the 
user.     Computer  usage  expands  both  horizontally  and  vertically. 
Horizontally,   in  that  a  large  portion  of  the  scientific  users  are 
moving  into  data  processing-type  problems.     Similarly,   machines 
previously  used  only  for  business  data  processing  are  being  in- 
creasingly employed  for  the  solution  of  scientific  problems  or 
complex  business  problems  that  require  extensive  computation. 

Vertical  expansion  occurs  as  a  particular  user  approaches 
machine  saturation  in  the  course  of  solving  ever -increasing 
numbers  and  types  of  problems.     Pressure  then  mounts  to  ex- 
pand the  capacity  of  the  present  system  or  replace  it  with  a  unit 
that  is  more  closely  geared  to  the  changed  requirements.     Most 
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users  would  prefer  to  move  up  within  the  product  lines  of  their 
present  suppliers,   if  their  prior  experience  has  been  satisfactory, 
since  it  generally  minimizes  reprogramming,   media  conversion, 
and  changes  in  standing  relationships  between  buyer  and  supplier. 

The  net  effect  of  these  pressures  toward  vertical  and  hor- 
izontal product  line  expansion  is  increased  by  the  lease  orientation 
of  the  business.     If  a  manufacturer  fails  to  offer  capable  equipment 
in  all  application  areas,   one  or  more  competitors  will  use  this  as 
a  wedge  to  drive  out  his  equipment  and  replace  it  with  their  own. 
Bendix  did  this  with  the  G-15  when  IBM  failed  to  provide  the 
IBM  604  scientific  user  with  a  suitable  computer.     Likewise, 
the  superior  data  processing  capability  of  the  IBM  1620  will  un- 
doubtedly force  a  number  of  G-15's  out  of  the  market.     Similarly, 
the  successful  manufacturer  must  also  offer  larger  equipment,   so 
that  his  users  may  grow  within  his  line  -  not  shift  to  a  competitor. 
The  problems  facing  Bendix  with  respect  to  the  G-15  were  dis- 
cussed earlier.     Likewise,    similar  pressures  will  eventually 
come  to  bear  on  the  G-20.     We  do  not  believe  that  the  problem 
of  vertical  product  line  expansion  can  be  avoided,   for  it  is  one  of 
the  basic  characteristics  of  the  market.     The  manufacturer  who 
does  not  offer  a  full  product  line  will,   in  all  probability,  be  forced 
out  of  the  market  by  those  that  do. 
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The  above  provides  a  brief,  but  succinct,  description 
of  the  computer  business  or  market  and  the  current  Bendix 
position.  Given  this  situation,  then,  what  is  the  best  future 
course  of  action  for  the  computer  division? 

6.         THERE  ARE  FIVE  MAJOR  COURSES  OF  ACTION  TO  BE 
CONSIDERED 

It  seems  fairly  apparent  that  Bendix  must  choose,    in  the  main, 
from  these  five  alternative  courses  of  action: 


(1)  Concentrate  on  selling  to  technical  centers  for  engineering- 
scientific  applications,  which  may  include  some  subsidiary 
data  processing  applications. 

(2)  Expand  into  serving  the  computer  market  in  all  its  facets, 
that  is,  selling  in  all  markets  for  either  data  processing, 
engineering-scientific,   or  combined  applications. 

(3)  Endeavor  to  participate  in  the  market  on  a  limited  scale, 
exploiting  small,  profitable  segments  of  the  market 
wherever  they  might  develop. 

(4)  Redirect  the  efforts  of  the  computer  division  to  some 
market  other  than  general  purpose  digital  computer 
systems. 

(5)  Withdraw  from  the  computer  business  and  dispose  of 
or  liquidate  the  computer  division. 


The  fifth  possible  course  of  action  is  presented  at  this  point  in  the 
discussion  only  in  the  interest  of  completeness.  It  should  be  held  in  the 
background  to  receive  serious  consideration  only  if  success  cannot  be 
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foreseen  as  a  result  of  any  of  the  four  positive  approaches.  Should  it 
finally  appear  to  be  the  course  to  follow,  considerable  work  would  be 
needed  to  develop  the  details  so  as  not  to  impair  Bendix's  position  in 
other  present  or  future  markets. 

The  first  three  alternative  courses  of  action  are  purposefully 
phrased  in  terms  of  marketing.     As  previously  pointed  out,   such 
differences  that  may  exist  between  medium  to  large  scale  data  proc- 
essors and  scientific  computers  are  relatively  unimportant.     Certainly, 
they  are  not  such  that  their  effect  upon  the  nature,   magnitude,   or  cost 
of  the  required  research  and  development  program  would  be  significant 
in  selecting  the  correct  course  of  action  for  Bendix.     In  either  case,   the 
dimensions  of  the  R&D  effort  will  be  governed  by  the  extensiveness  of 
the  product  line  and  its  associated  peripheral  equipment.     To  the  extent 
that  more  accessories  and  programming  support  are  called  for  in  the 
various  data  processing  application  areas,   it  would  require  more  engi- 
neering and  systems  support  effort  than  would  be  the  case  if  sales  were 
limited  to  the  purely  scientific  portion  of  the  market.     This  extra  work 
can  hardly  be  a  policy  determinant  at  this  time. 

The  question  is  not,   can  Bendix  design  and  make  computers;  it  is, 
can  it  lease  or  sell  them  in  sufficient  quantities  to  be  profitable?    Some 
insight  into  the  answer  to  this  question  is  provided  in  the  next  three 
sections. 
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7.         IT  IS  UNLIKELY  THAT  BENDIX  CAN  OPERATE  ON  A  PROFITABLE 
BASIS  SERVING  ONLY  THE  ENGINEERING-SCIENTIFIC  MARKET 

An  internal  study  conducted  by  the  computer  division  in  the  spring 
of  1960  indicated  that  annual  placement  of  twenty-four  G-20's  and  one 
hundred  and  two  G-15's  or  the  equivalent  is  required  for  a  profitable 
operation.     This  study  is  now  almost  a  year  old  and  may  well  be  subject 
to  question  as  to  some  of  its  details;  nevertheless,   it  does  provide  a 
frame  of  reference  against  which  to  view  Bendix  sales  prospects. 

It  appears  to  us  unlikely  -  in  fact,   almost  impossible  -  for  Bendix 
to  achieve  this  volume  if  it  concentrates  on  selling  to  technical  centers 
for  engineering-scientific  applications,   even  with  such  incidental  carry- 
over into  data  processing  applications  that  would  occur.     Our  reasons  are: 


(1)        To  Place  Twenty-four  G-20's  Would  Require  Bendix 
To  Capture  90%  of  the  Market  after  IBM  and  Its 
Closest  Rival  Had  Taken  Their  Probable  Share 


Our  study,   as  detailed  in  Appendix  B,   indicates  that 
approximately  750  computer  systems  in  the  G-20  category 
will  enter  the  market  for  essentially  engineering-scientific 
use.     Of  these,    some  450  will  be  net  additions  to  the  exist- 
ing population,   while  an  additional  300  will  be  replacements 
for  presently  installed  equipment. 
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Within  the  new  market,   IBM  and  Remington  Rand  (or  its 
successor  as  second  place  contender)  can  be  expected  to  get  at 
least  80%  of  the  450  units,   leaving  approximately  90  for  all  other 
competitors.     Within  the  replacement  market,   IBM  may  be  ex- 
pected to  obtain  approximately  85%,    since  most  of  the  units  to 
be  replaced  are  IBM  products.     This  leaves  an  additional  45 
units  for  all  other  suppliers.     Thus,   the  total  market  available 
to  Bendix  and  as  many  as  eight  other  competitors  is  in  the 
vicinity  of  135  units,   over  the  next  five  years.     This  total  is 
15  units  more  than  Bendix  feels  it  needs  for  profitable  operation. 
Furthermore,   Remington  Rand,   RCA,   Minneapolis -Honeywell, 
GE, Control  Data  Corporation,   and  possibly  others  are  going  after 
this  business  at  least  as  aggressively  as  Bendix. 

It  seems  obvious  that,  if  these  figures  are  anywhere  near 
correct,   it  is  virtually  impossible  for  Bendix  to  meet  its  G-20 
volume  needs  under  this  restrictive  course  of  action. 

With  regard  to  the  correctness  of  the  figures,   it  should  be 
pointed  out  that  complete  and  precise  data,   even  on  the  history 
of  this  market  is  hard  to  come  by.     Furthermore,   the  market 
itself  is  definitely  in  an  unsettled  period  where  neither  the  con- 
sumer nor  the  manufacturer  is  very  certain  as  to  what  will  happen 
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next.     In  order  to  cross-check  our  forecasts,  two  completely- 
different  methods  were  employed.     The  basic  approach  was  the 
same  as  that  used  in  our  1957-1958  study  and  was  based  upon 
historical  and  probable  future  expenditures  per  engineer  and 
scientist  for  computers.     This  estimate  was  verified  by  a 
correlation  analysis  and  projection  based  upon  federal  ex- 
penditures for  research  and  development.     These  two  fore- 
casts fall  within  an  8%  range  of  estimate.     These  estimates 
are  further  detailed  in  Appendix  B. 

The  one  prime  source  of  possible  error  is  in  the  assign- 
ment of  80%  of  the  new  market  to  IBM  and  one  other  manufac- 
turer.    Historically,   IBM  and  Remington  Rand  have  accounted 
for  85%  or  more  of  the  medium  computer  market  and  some  96% 
of  the  large  systems.     Likewise,   the  assignment  of  an  85%  share 
of  the  replacement  market  to  IBM  may  be  subject  to  question 
(though  it  was  borne  out  during  the  field  interview  phase  of  our 
assignment).     Even  if  we  assume  that  Remington  Rand  suddenly 
withdrew  from  the  market  and  IBM  only  obtained  50%  of  the  new 
and  replacement  markets,   this  still  leaves  only  375  units  for  all 
other  competitors,   of  which  Bendix  would  have  to  get  32%.     We 
do  not  believe  that  our  estimates  are  this  far  off,  but  even  if 
they  were,   it  is  unlikely  that  Bendix  can,   with  the  sales  effort 
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contemplated  in  the  aforementioned  profit  analysis,   obtain  a 
32%  share  with  a  single  modern  computer  against  the  other  com- 
petitors.    With  a  greatly  increased  sales  effort,   it  is  conceivable 
that  Bendix  might  achieve  this  penetration,   but  at  the  same  time, 
the  increased  sales  expense  would  move  it  into  an  unprofitable 
operation. 


(2)        The  Market  Will  Absorb  Approximately  2,  OOP  Small 
Computers  during  the  Next  Five  Years;  Less  Than  75 
of  These  Will  Be  Bendix  G-15's 


Analysis  of  recent  market  trends  and  their  probable  effect 
on  future  new  money  entering  the  market  leads  us  to  believe 
that  approximately  1,  200  units  will  be  added  to  the  current 
small  scientific  computer  population  by  1965.     In  addition, 
approximately  800  units  will  enter  the  market  as  replacements 
for  currently  installed  computers  and  punched  card  calculators 
that  have  reached  economic  or  technological  obsolescence. 

Although  Bendix  has  placed  approximately  35%  of  the 
small  computers  currently  in  use,   it  seems  unlikely  that  this 
.performance  will  carry  into  the  future.     The  introduction  of 
the  IBM  1620  second  generation  computer,   will  have  a  much 
more  significant  impact  upon  the  market  opportunities  for  the 
G-15  than  did  the  IBM  610  three  years  ago.     This  newer  machine 
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offers  considerably  more  capability  than  the  610  and  fits  the 
IBM  product  line  much  better,   which  will  enhance  the  oppor- 
tunity for  systems  sales.     Other  new  computers  that  have  or 
soon  will  enter  the  market  will  also  tend  to  reduce  the  G-15 
market  opportunity.     As  shown  in  the  comparative  evaluation 
of  the  G-15  and  its  current  competition  in  Appendix  C,   the  net 
effect  of  this  changed  product  mix  and  the  superior  features  of 
the  newer  equipment  will  be  to  subject  the  G-15  to  increasing 
pressure  from  technical  and  economic  obsolescence  as  time 
goes  on. 

It  is  likely  that  the  Bendix  share  of  the  unit  market  will 
fall  from  its  past  35%  share  to  somewhere  in  the  vicinity  of 
10%,   for  the  reasons  stated  above.     This,   then,   offers  the 
division  a  potential  of  around  120  units.     Some  of  these  would 
be  to  new  users  who  want  a  computer  installed  quickly,   others 
to  prospects  who  wish  to  benefit  from  Bendix's  extensive  pro- 
gram library  and  to  current  G-15  users  who  wish  to  add  more 
capacity  that  is  compatible  with  their  existing  equipment. 

While  these  1,  200  units  are  entering  the  market  to  fulfill 
new  requirements,   approximately  800  additional  units  will  be 
procured  to  replace  existing  installations.     Since  the  G-15  will 
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be  under  pressure  from  obsolescence  itself,   we  do  not  believe 
that  it  will  participate  in  the  replacement  market  -  except  as 
a  candidate  for  replacement. 

In  the  opinion  of  your  sales  people,   approximately  50% 
or  some  160  of  the  currently  installed  G-15's  will  approach 
usage  saturation  in  the  next  12  to  18  months.     In  this  event, 
it  is  probable  that  a  large  portion  of  these  units  will  be  turned 
back  and  more  powerful  equipment  procured.     As  these  G-15's 
are  returned,  they  will  become  available  for  re -lease  to  new 
customers,   or  will  be  disposed  of  in  some  other  way  such  as 
outright  sale  at  an  attractive  price. 

Since  at  least  a  portion  of  the  120  unit  new  sales  that  we 
see  can  be  met  with  returned  units,  the  number  to  be  manufac- 
tured is  less  than  120,   probably  between  50  and  75.     This  is 
far  below  the  350  or  so  that  our  earlier  study  indicated  could 
be  installed  in  1961  through  1965.     It  is  also  far  below  the  500 
small  G-15  type  computers  called  for  in  the  Bendix  plan  dis- 
cussed above  in  regard  to  the  G-20.     The  reduction  from  our 
original  350  estimate  is  in  part  due  to  a  reduction  in  the  number 
of  small  computers  that  we  believe  the  market  will  absorb,  some 
2,  400  to  2,  800  rather  than  around  3,  300  as  seen  in  late  1957. 


5161 

The  primary  cause  of  the  reduction  in  Bendix's  probable  share 
of  the  market  from  around  350  to  approximately  75,   however, 
is  due  to  the  introduction  of  considerably  more  aggressive  com- 
petition and  better  equipment  to  this  market. 

As  in  the  case  of  the  G-20,   the  quantitative  data  used  above 
may  be  off  by  a  wide  margin.     Any  probable  variation,   however, 
can  hardly  change  the  main  conclusion.     The  G-15  is  going  to 
decline  in  number  of  net  placements  at  a  rapid  rate.     There  is 
no  chance  whatsoever  of  its  producing  the  volume  needed  for 
profitable  operation  in  this  business. 

The  G-20,   while  medium  in  size  as  computers  go,   is 
nevertheless  a  fairly  expensive  piece  of  equipment.     The  G-15, 
as  we  have  shown,   is  definitely  on  the  down  side  of  its  life  cycle. 
The  requirements  for  profitable  volume  from  the  engineering- 
scientific  market  simply  cannot  be  met  with  these  two  equipments. 


(3)        The  G-25  Would  Provide  the  Best  Market  Opportunity  for 
Bendix  at  This  Time,   but  It  Is  Unlikely  To  Completely 
Offset  the  Volume  Deficiencies  of  the  G-15  and  G-20 


There  is  a  definite  market  for  a  computer  of  smaller  size 
than  the  G-20  and  more  up-to-date  than  the  G-15.  This  is  being 
met  by  IBM  with  the  1620  and  1410,   RCA  with  the  301,   by  the 
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NCR  315,   Packard-Bell  250.   Royal  Precision  4000  and  9000, 
North  American  Autonetics,   Recomp  II  and  III,    Control  Data  160, 
and  others. 

Bendix  does  not  now  have  a  competitive  computer  to  offer 
to  this  market.     We  have  been  told  by  division  management  that 
a  system  in  this  category  could  be  announced  in  January  of  1961 
and  initial  deliveries  made  in  early  1962.     Thus,   this  product 
must  also  be  examined  in  order  to  determine  its  contribution 
to  the  Bendix  program. 

The  G-25,   as  now  planned,   would  fall  on  or  very  near  the 
hypothetical  price  line  between  small  and  medium  class  computer 
systems.     Since  we  have  no  historical  data  with  which  to  work  in 
this  price  class,   it  appears  best  to  appraise  the  market  for  the 
G-25  in  terms  of  the  small  and  medium  markets.     If  we  assume 
that  such  a  computer  can  compete  for  the  top  half  of  the  "small" 
equipment  market  and  the  bottom  half  of  the  medium  category, 
the  potential  would  be  approximately  825  new  units  and  550 
replacements  over  the  next  five  years. 

If  Bendix  were  able  to  capture  25%  of  the  new  equipment 
market,  replace  200  of  the  installed  G-15's,  and  obtain  25%  of 
the  remaining  350  unit  replacement  market,  the  G-25  potential 
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would  be  around  500  units.     We  would  consider  this  to  be  the 
upper  limit,   based  upon  a  threefold  increase  in  sales  and  sales 
support  effort  which,    as  in  the  case  of  the  G-20,   would  raise 
the  marketing  costs  to  a  point  where  the  program  might  not 
continue  to  be  profitable. 

It  is  more  probable  that  Bendix's  share  of  this  market 
will  fall  considerably  short  of  this  500 -unit  upper  limit.  We 
say  this  for  four  principal  reasons: 


The  amount  and  caliber  of  competition  has 
increased  more  than  fourfold  since  Bendix 
achieved  a  35%  share  of  the  small  computer 
market. 

Bendix  is  almost  a  year  behind  competition  in 
the  introduction  and  marketing  of  a  computer 
in  this  class. 

The  marketing  force  required  to  achieve  this 
volume  will  take  a  considerable  period  of  time 
to  develop;  in  the  meantime,   sales  will  be  lost 
to  competition. 

During  the  period  that  the  necessary  marketing 
force  is  being  developed,  the  existing  small 
sales  force  will  be  further  split,   reducing  its 
over-all  effectiveness  in  the  sale  of  G-25's 
and  G-20's. 


The  net  conclusion  here  is  that  Bendix's  market  opportunities 
within  the  engineering  and  scientific  field  are  limited  by  two  key  factors. 
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The  amount  and  caliber  of  competition  for  each  segment  of  the 
market  is  such  as  to  make  it  extremely  unlikely  that  Bendix  can  obtain 
the  volume  of  business  necessary  for  profitable  operation. 

A  marketing  force  of  sufficient  size  and  quality  to  obtain  a  profit- 
able share  of  these  markets  has  not  been  developed  in  advance  of  the 
current  need,   and  it  is  unlikely,   if  not  impossible,   that  one  can  be 
formed  in  time  to  seriously  affect  the  outcome.     Furthermore,   even 
if  it  could  be,   the  cost  of  doing  so  would  reduce  the  already  slim 
chances  for  a  profit  in  this  market. 

It  will  be  of  interest  to  you  to  know  that  we  hold  the  same  opinion 
with  respect  to  other  companies  in  the  field;  we  do  not  believe  that  any 
company  can  be  successful  limiting  its  attention  to  engineering  and 
scientific  applications. 

Thus,   we  can  conclude  that  Bendix  should  expand  its  operations 
into  serving  the  data  processing  field,   assume  the  role  of  a  maverick 
in  the  computer  business,   change  the  nature  of  the  division,   or  withdraw 
from  the  field. 

The  next  point  examines  the-  chances  of  success  for  Bendix  under 
an  expanded  operation. 
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EXPANSION  BY  BENDIX  INTO  SERVING  THE  COMPUTER  MARKET 
IN  ALL  FACETS  IS  NOT  WARRANTED  BY  THE  PROBABILITY  OF 
SUCCESS 


We  consider  it  a  fair  amd  reasonable  presumption  that,   in  addition 
to  IBM,   there  are  other  companies  who  will  survive  in  the  computer 
business  and  end  up  with  a  profitable  operation,    at  least  when  viewed 
on  a  current  basis. 

The  determining  factors  as  to  how  many  and  which  these  companies 
might  be  are: 

Size  of  the  total  market  and  how  much  of  it  IBM  and  its 
nearest  competitor  are  likely  to  get. 

The  minimum  size  that  any  one  company  must  achieve 
to  permit  a  profitable  operation. 

Which  companies  are  able  and  willing  to  put  forth  and 
finance  the  effort  required  at  the  necessary  rate. 

An  examination  of  these  factors  from  the  Bendix  point  of  view  can 
yield  some  appreciation  of  the  magnitude  of  effort  that  would  be  needed 
and  the  sizable  risk  involved. 


(1)        The  Total  Market  for  Computers  of  All  Types  Will  Run 
around  $4  Billion  over  the  Next  Five  Years,   with  IBM 
and  One  Other  Company  Obtaining  85%  of  It 


On  a  basis  of  selling  price,   rather  than  rental  income, 
this  figure  of  approximately  $4  billion,    covering  all  computers 
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regardless  of  size  or  use,   appears  reasonable  as  a  starting 
point  from  which  to  examine  the  opportunity  the  market  holds 
for  Bendix. 

If  we  then  allocate  85%  to  IBM  and  one  other  company, 
this  leaves  $600  million,   or  $120  million  per  year,   for  all 
others  in  the  field.     For  comparative  purposes,   this  is  the 
rough  equivalent  in  dollars  of  about  120  to  160  G-20's  per 
year.     Actually,   it  will  be  made  up  of  all  types  of  computers, 
with  around  70%  or  350  in  total  being  roughly  comparable  to 
the  G-20  in  size.     This  $120  million  in  annual  sales  will  have 
to  meet  the  needs  of  all  but-the  two  largest  companies  in  the 
field.     Even  so,  this  looks  like  a  substantial  market  and  it  is, 
but  as  previously  mentioned,  high  sales  volume  seems  to  be 
a  prerequisite  to  success  in  this  business. 

(2)        A  $50  Million  to  $75  Million  Annual  Sales  Volume  Appears 
To  Be  Required  for  Continued  Success 

While  the  minimum  size  for  profitable  operation  is  con- 
jectural, five  key  points  stand  out  which  substantiate  the  con- 
tention that  large  size  is  a  necessity. 
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1.  Research  and  Development  Expenses  Are  High 

It  is  our  understanding,   for  example,   that  the 
Bendix  development  cost  for  the  G-20  will  be  in  the 
vicinity  of  $2.  3  million.     This  is  only  for  a  single 
product  to  compete  in  this  equipment  generation. 
Past  history  indicates  that  we  may  expect  the  intro- 
duction of  a  new  generation  of  computers  every  four 
or  five  years,   at  least  for  as  long  as  the  market  re- 
mains highly  competitive.     This  cycle  may  lengthen 
as  the  art  matures,   and  the  degree  of  difference 
exemplified  by  the  move  from  tubes  to  transistors 
may  never  occur  again;  nevertheless,   there  will  be 
change  and  this  change  will  require  heavy  R&D  ex- 
penditures to  remain  competitive.     We  estimate  that 
it  will  require  from  $3  million  to  $5  million  per  year 
simply  to  maintain  an  adequate,   though  not  necessarily 
full,   line  of  equipment  up  to  date.     For  comparison, 
IBM  reportedly  spent  close  to  $75  million  for  computer 
R&D  last  year,   while  Minneapolis -Honeywell,   a  relative 
newcomer,   spent  an  estimated  $7  million. 

2.  Marketing  in  the  Computer  Field  Is  a  Very 
Expensive  Undertaking 

This  is  especially  true  in  the  data  processing 
application  area,   for  usually  a  complex  system  is  in- 
volved and  a  great  deal  of  direct  selling  effort  and 
systems  or  application  engineering  work  has  to  be 
done  to  convert  a  prospect  into  a  customer.     This 
sales  effort  must  be  directed  to  a  number  of  "pros- 
pects" for  each  customer  that  actually  signs  a  lease 
or  purchase  agreement.     (This  ratio  has  been  con- 
servatively estimated  at  15  to  1,   with  even  the  most 
efficient  sales  organization.)    A  relatively  complex 
systems  analysis  and  detailed  proposal  must  be  de- 
veloped for  each  of  these  prospects;  all  to  obtain  one 
"sale.  " 

Furthermore,   if  it  were  possible  to  identify  the 
one  best  prospect,   it  is  still  a  long-range  necessity  to 
submit  a  full  proposal  to  the  majority  of  the  other  poten- 
tial customers  if  the  manufacturer  wishes  to  continue  to 
be  considered  for  possible  future  procurement.     This 
total  effort  requires  a  large,   aggressive,   well -qualified, 
and  well -trained  direct  sales  organization. 
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3.  The  Direct  Sales  Force  Must  Be  Backed  by  a  Large 
and  Highly  Capable  Applications  Engineering  Force 

This  part  of  the  organization  is  charged  with  the  re- 
sponsibility for  developing  basic  programs,   proposals, 
and  system  "software"  packages  for  potential  and  actual 
customers  alike.     Since  the  smaller  company  must  exert 
a  total  marketing  effort  as  large  and  effective  as  all  but 
its  largest  competitor,   yet  write  these  costs  off  against 
a  relatively  low  volume  of  business,   marketing  costs  will 
be  higher  percentagewise  for  the  second,   third,   fourth,  .  .  . 
ranking  companies.     The  theory  that  the  smaller  company 
can  obtain  more  sales  per  dollar  of  marketing  effort  by 
careful  prospect  selection  is  fine  -  except  that  RCA,   GE, 
Honeywell,   and  others  are  employing  it  also.     Thus,   in 
any  given  situation,   Bendix,   or  any  other  competitor  for 
that  matter,   must  expect  to  face  extremely  strong  com- 
petition,  the  pace  being  set  by  IBM  or  its  nearest  com- 
petitor. 

4.  Systems  Service  Costs  Are  High 

Prompt  service  is  a  must  in  the  computer  business. 
Bendix  has  established  an  excellent  reputation  in  this 
respect,   but  the  cost  has  been  extremely  high.     Here 
again,    size  is  a  requirement  for  economy.     Enough 
equipment  must  be  out  on  lease  to  make  economical  use 
of  a  minimum  size  service  organization.     This  is  not 
too  difficult  in  the  case  of  medium  and  large  systems, 
since  a  service  man  usually  stays  with  the  equipment. 
It  is  a  problem  with  small  computers,   for  geographical 
concentration  is  required. 

5.  Machine  Population  Affects  the  User's  Choice  of 
Equipment 

Size  also  plays  a  significant  part  in  the  customer's 
ultimate  equipment  selection.     Few  computer  users  are 
willing  to  run  the  risks  associated  with  having  the  only 
computer  of  its  kind  in  an  area.     Equipment  failure  can 
be  a  serious  problem  to  the  user  and  his  only  insurance 
is  the  immediate  availability  of  another  machine  that  can 
handle  his  work  load.     RCA,   Honeywell,   and  GE  have  be- 
gun the  creation  of  service  center  networks  in  an  effoii; 
to  offset  IBM's  advantage  in  respect  to  machine  population. 
This  is  also  a  very  costly  undertaking. 
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These  points  are  presented  in  a  semiquantitative  manner 
because  of  the  lack  of  detailed  cost  information;  however,   they 
do  indicate  the  nature  of  the  problem  and  provide  some  measure 
of  the  size  required  to  compete  effectively  in  this  business. 

It  seems  reasonable  to  expect  that  a  sales  volume  of  $50 
million  to  $75  million  would  be  needed  to  provide  the  necessary 
sales  and  service  organization,   research  and  development,   and 
missionary  work  in  this  field. 

If  this  is  the  case,  the  $120  million  annual  sales  volume  re- 
maining for  other  than  the  first  two  in  the  field  provides  room  for 
only  one  or  two  additional  companies. 


(3)        More  Strong  and  Determined  Companies  Are  After  a  Place 
in  the  Computer  Business  than  There  Is  Room  for 


The  reasoning  of  the  last  two  points  indicates  that  in  ajddi- 
tion  to  IBM  there  is  room  for  only  two  or  three  other  companies 
on  a  profitable  basis. 

Currently,  the  competitors  for  these  two  or  three  positions 


Sperry  Rand  -  Univac  Division'  .  Royal  Precision  Corporation 

Radio  Corporation  of  America*'  .  North  American  Aviation,  Inc.  -  Autonetics  Division 

General  Electric  Co.       "^  .  Control  Data  Corporation    '^ 

National  Cash  Register  Co.'  .  Digital  Equipment  Corporation 

Minneapolis-Honeywell  Regulator  Co.  ^         .  El-tronics  Inc. 

Burroughs  Corp.  "'  .  Monroe  Calculating  Machine  Company 

Philco  Corp.  -^  .  Packard-Bell  Electronics  Corp. 

Bendix  Corp.  .  Thompson  Ramo  Wooldridge  Inc. 
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and  possibly  others,   almost  all  of  which  are  knowledgeable, 
well-financed  firms  with  an  avowed  purpose  of  making  a  per- 
manent place  for  themselves  in  the  computer  business.     In  our 
opinion,   all  but  three  or  four  will  fail  to  do  so,   but  the  economic 
pressures  and  profitless  sales  volume  that  will  result  from  their 
attempts  will  be  very  costly  to  all  concerned. 

In  two  to  five  years,   after  the  present  competitive  situation 
has  shaken  down,   at  least  two  and  maybe  more,   in  addition  to 
IBM,   will  find  a  position  in  the  field.     The  chances  are  that  they 
will  come  from  the  top  of  the  above  list. 

It  is  by  no  means  impossible  for  Bendix  to  join  the  race 
and  be  one  of  the  winners,   but  we  do  think  it  improbable  and 
feel  even  more  strongly  that  the  chance  of  success  is  not  worth 
the  risk  involved. 

If  it  is  agreed  that  the  first  two  possible  alternatives, 
concentration  on  the  engineering  and  scientific  market  and 
expansion  into  the  total  market  in  all  its  facets,   are  not 
feasible,   the  third  "marketing-oriented"  approach  should  be 
exannined. 
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9.  IT  DOES  NOT  APPEAR  FEASIBLE  FOR  A  MAJOR  CORPORATION 
TO  PARTICIPATE  IN  THE  COMPUTER  BUSINESS  ON  A  LIMITED 
SCALE 

It  is  well  known  that  there  are  many  instances  in  industry  where  a 
small  company  may  compete  effectively  and  on  a  profitable  basis  with  the 
giants  that  dominate  the  market.     An  examination  of  the  general  character- 
istics of  such  a  maverick  and  specifically  the  relationships  between  these 
characteristics  and  the  computer  business  is  pertinent  to  Bendix's  problem. 


(1)        It  Appears  Unlikely  That  a  Small  Manufacturer  Can  Hold 
a  Lasting  Position  in  This  Industry 


Ordinarily,   the  manufacturer  who  assumes  the  role  of 
maverick  in  an  industry  achieves  success  through  one  or  more 
of  the  following  routes: 


Lower  total  costs 

Higher  quality  or  technologically  superior  products 

Geographical,   industrial,   or  product  specialization 


These  market  opportunities  and  the  likelihood  of  their 
occurrence  in  the  computer  business  are  considered  in  the  follow- 
ing points. 


1.         It  Is  Improbable  That  the  Small  Supplier  Can 
Achieve  Lower  Total  Costs 

The  high  cost  of  the  sales,    support,   and  service 
effort  required  in  this  business  was  discussed  in  detail 
above.     Essentially,    it  costs  the  computer  manufacturer 
the  same  to  develop  a  computer  program  such  as  the 


5172 


Bendix  SPACE,    PAR,   or  SNAP  systems  for  one  unit  or 
one  hundred.     The  unit  cost  is  obviously  lower  with  higher 
volume  and  is  generally  reflected  in  the  price  to  the  cus- 
tomer.    The  same  is  essentially  true  with  respect  to 
product  development  and  sales  and  service  costs. 

Thus,   the  one  prime  price  reduction  opportunity 
available  to  the  maverick  computer  manufacturer  is  in 
production  costs.     In  this  industry,   the  cost  of  goods  is 
around  25%  of  the  selling  price;  therefore,   a  20%  reduc- 
tion in  manufacturing  costs  would  represent  a  5%  reduc- 
tion in  the  price  to  be    used  at  best.     This  is  not  of  enough 
significance  to  give  the  small  supplier  a  lasting  competi- 
tive advantage,    since  the  dominant  suppliers  can  easily 
meet  it  through  volume  economies  in  all  other  areas. 

2.         It  Is  Unlikely  That  the  Small  Supplier  Can  Maintain 
a  Significant  Degree  of  Technological  Product 
Superiority 

The  maverick  supplier  is  usually  successful  in 
those  industries  that  have  largely  achieved  technological 
stability  and  where  the  pace  of  product  evolution  has 
slowed  considerably.     The  maverick  then  exploits  the 
scientific  principles  and  techniques  that  have  been  devel- 
oped in  the  universities  and  large  corporate  laboratories, 
in  an  effort  to  offer  a  better  product  without  the  expense 
of  extensive  R&D  facilities  or  a  large  technical  staff. 
Examples  of  this  approach  may  be  found  in  the  fractional 
horsepower  motor,    steel  fabrication,   paper  products, 
and  automotive  replacement  parts  businesses,   as  well 
as  in  many  others. 

In  the  computer  industry,  the  state  of  the  art  is 
far  from  maturity  -  the  rapid  pace  in  technology  forces 
the  manufacturer  -  large  or  small  -  to  keep  abreast, 
and  if  possible,  to  stay  ahead  of  developments  in  order 
to  maintain  product  superiority.     The  $3  mallion  to  $5 
million  annual  R&D  expenditure  cited  earlier  represents 
the  minimum  that  we  consider  necessary  to  maintain  an 
adequate  and  up-to-date  line  of  products  in  this  field. 

If  the  small  manufacturer  does  not  offer  a  full  line, 
the  product  he  does  offer  must  be  very  superior  to  and 
several  years  in  advance  of  competition.     The  basic  and 
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applied  research  cost  of  such  a  program  would  be  stag- 
gering to  the  small  company,   when  one  considers  that 
the  combined  R&D  expenditures  of  the  three  or  four 
leaders  in  the  industry  are  sonnewhere  around  $200 
million  a  year. 

Even  if  we  were  to  assume  that  the  maverick 
could  achieve  a  major  technological  break-through, 
it  would  not  be  of  lasting  significance,    since  few  devel- 
opments in  electronics  can  be  adequately  protected 
against  infringement  or  circumvention. 

3.  Profitable  Operation  through  Geographical, 

Industrial,   or  Product  Specialization  Also 
Appears  Improbable 

It  has  been  shown  that  application  specialization 
is  ultimately  an  unprofitable  approach  to  the  computer 
business.     Geographical  concentration  appears  equally 
unattractive  for  the  same  reasons:  inadequate  volume 
to  handle  the  high  cost  of  systems  development  and  pro- 
gramming support.     Industrial  or  product  specialization 
also  appear  to  be  unlikely  avenues  of  operation,   for  the 
versatility  of  today's  general  purpose  computers  is  such 
as  to  make  them  quite  competitive  in  virtually  every  in- 
dustry and  application.     There  may  well  be  specific 
needs  that  can  be  better  filled  with  a  special  purpose 
unit  than  with  general  purpose  equipment.     What  these 
needs  are,   and  whether  they  exist  in  sufficient  quantity 
to  warrant  the  relatively  high  development  costs,   is  not 
known  at  this  time.     If  they  do  exist,   and  can  be  identified, 
the  next  point  should  be  considered. 


(2)        Successful  Exploitation  of  Small,   Special  Purpose  Segments 
of  a  Market  Is  Usually  Accomplished  by  a  Company  with 
Certain  Distinguishing  Characteristics 


The  small  company  that  assumes  the  role  of  the  fringe 
supplier  to  an  industry  can  usually  be  categorized  as  small,   hard- 
hitting,  and  able  to  quickly  identify,    seize,   and  exploit  an  oppor- 
tunity.    Almost  without  exception,  the  successful  maverick  is  set 
apart  from  its  larger  competitors  by  the  following  features: 
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1.  The  Successful  Maverick  Is  Usually  Owner -ope  rated 

The  company  that  succeeds  in  this  role  is  usually  a 
proprietorship  or  partnership,  owned  and  operated  by  one 
or  more  individuals  that  could  be  characterized  as  entre- 
preneurs. Each  of  the  participants  performs  the  functions 
of  management,  often  doubling  in  brass,  and  certainly  on 
a  much  lower  overhead  basis  than  would  be  found  in  the 
larger  companies. 

2.  Success  Is  Often  Built  upon  Personal  Relationships 

In  many  instances,   the  maverick  company  is  started 
by  former  employees  of  one  of  the  dominant  corporations 
in  the  field  who  believe  they  have  identified  one  or  more 
segments  of  the  market  that  are  not  being  supplied  by  the 
larger  competitors.     The  owner-management  team  is 
quick  to  exploit  personal  relationships  throughout  the 
industry  in  an  effort  to  obtain  a  foothold  and  keep  it. 
These  contacts  are  used  as  a  source  of  sales  and  infor- 
mation on  possible  market  requirements  and  opportunities. 

3.  The  Fringe  Supplier  Must  Usually  Assume  a  High 
Risk  for  a  Low  Profit 

The  segments  of  the  market  that  are  left  to  the 
maverick  by  the  dominant  companies  in  an  industry  are 
normally  low  volume  and /or  low  profit.     The  small  com- 
pany runs  a  substantial  risk  that  the  larger  company  will 
"move  in"  at  almost  any  time,   if  its  particular  segment 
appears  profitable.     Similarly,   the  small  manufacturer 
must  often  depend  upon  innovation  as  a  source  of  sales, 
which  in  turn  increases  his  dependence  on  R&D  and  his 
risk.     This  high  risk,   low  profit  type  of  operation  is 
normally  characteristic  of  the  maverick  -  not  of  the 
larger,  well-established  corporation. 


In  essence,    it  would  appear  that  it  is  quite  improbable  that  the 
computer  business  offers  a  lasting  or  significant  opportunity  to  the  small, 
fringe  supplier  that  finds  a  place  in  many  other  industries.     Furthermore, 
if  such  an  opportunity  were  to  develop  as  the  computer  business  matures. 
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it  is  questionable  whether  Bendix,   or,   for  that  matter,   any  other  large 
corporation,   possesses  the  peculiar  characteristics  that  contribute  to 
the  success  of  the  "hit  and  run"  or  maverick  company.     Even  if  both  of 
these  conditions  were  met,   it  is  doubtful  that  assumption  of  the  maverick 
role  in  an  industry  of  this  size  and  scope  represents  the  best  utilization 
of  the  efforts  and  resources  of  a  corporation  with  the  strength  and  stature 
of  Bendix. 

10.        BENDIX  SHOULD  DEVELOP  A  PROGRAM  TO  REDIRECT  THE 
EFFORTS  OF  THE  COMPUTER  DIVISION 

If  the  conclusions  pertaining  to  Bendix 's  opportunities  as: 

a  supplier  to  the  engineering  and  scientific  computer  market, 

a  broad  gauge  supplier  to  the  computer  market  in  all  of  its 
facets, 

and  as  a  maverick,   or  fringe  supplier  to  small  isolated 
segments  of  the  market, 

are  accepted,   Bendix  is  faced  with  the  need  to  determine  a  specific 
course  of  action  for  redirection  of  the  computer  division's  activity. 

This  needs  to  be  planned  very  carefully  in  order  to  uphold  Bendix 's 
reputation  as  a  company  that  stands  behind  its  products.     Furthermore, 
it  will  have  to  be  carried  out  in  a  manner  that  would  minimize  possible 
operating  losses  stemming  from  personnel  turnover,  the  return  of  leased 
computers,   etc. 
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A  specific  program  with  a  fair  chance  of  success  is  far  from 
apparent  at  this  time.  However,  as  a  starting  point,  the  following 
possibilities  should  be  considered. 

(1)        Combination  with  Other  Bendix  Divisions 

It  is  possible  that  one  or  more  opportunities  exist  where 
a  combination  of  the  computer  division's  resources  with  other 
Bendix  activities  would  prove  beneficial.     Such  a  combination 
could  well  make  profitable  use  of  the  existing  development, 
manufacturing,   and  distribution  facilities.     One  possible  com- 
bination might  be  within  Bendix 's  numerically  controlled 
machine  tool  area  of  interest.     Undoubtedly,   there  are  other 
opportiinities  which  can  and  should  be  appraised. 


(2)       The  Opportunities  To  Become  an  O.  E.  M.   Supplier  to 
the  Computer  Industry  Should  Be  Considered 


Although  the  business  of  making  computers  appears  to 
be  unprofitable  because  of  the  competitive  situation,   it  is  quite 
possible  that  a  profitable  business  could  be  developed  as  a  sup- 
plier of  components,    special  equipment,   or  input -output  gear 
to  the  other  manufacturers.     Since  the  supplier  in  this  instance 
is  selling  directly  to  the  manufacturer  of  the  computer  system, 
the  problems  and  costs  associated  with  an  extensive  marketing, 
programming  support,   and  service  program  are  avoided. 
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Bendix's  experience  as  a  computer  manufacturer  might  also 
serve  to  make  it  a  more  qualified  supplier  of  this  market  than 
some  of  the  smaller  companies  in  the  field. 


(3)        Merger  with  One  or  More  Other  Companies  in  the 
Computer  Field  Should  also  Be  Considered 


The  point  has  been  made  throughout  our  report  that 
success  in  the  computer  business  requires  a  sizable  invest- 
ment and  a  relatively  large  scale  operation.     There  are  almost 
a  dozen  companies  that  are  now  competing  for  a  share  of  this 
market  -  and  will  fail  to  get  it.     Individually,   these  companies 
are  too  small  and  their  resources  too  limited,   at  least  with 
respect  to  their  computer  operations,   to  topple  the  three  or 
four  leading  contenders. 

It  is  possible  that  the  merger  with  one  or  more  of  these 
companies  could  result  in  an  organization  of  sufficient  size 
and  with  large  enough  resources  available  to  capture  one  of 
the  top  spots  in  this  industry. 

These  represent  three  possible  routes  wherein  Bendix's 
investment  and  experience  in  the  computer  business  might  be 
redirected  in  a  manner  which  would  provide  a  higher  return  on 
your  shareholder's  investment  than  appears  probable  under  the 
present  circumstances.     There  may  possibly  be  others  that 
should  be  examined  as  to  their  feasibility. 
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11.        FINALLY,    EVENTUAL  LIQUIDATION  OF  THE  DIVISION  MUST 
BE  CONSIDERED  IF  ALL  OTHER  COURSES  OF  ACTION  FAIL 


This  alternative  might  offer  Bendix  the  lowest  loss  on  its  invest- 
ment from  a  short-term  point  of  view,  but  the  cost  must  be  viewed  in  the 
light  of  the  over -all  Bendix  position,  not  just  that  of  the  division  alone. 
The  impact  of  such  a  niove  could  be  very  detrimental  to  the  Bendix  repu- 
tation and  might  handicap  current  or  future  corporate  moves  into  other 
commercial  or  industrial  markets,  since  potential  customers  would  be 
concerned  that  here  again  Bendix  might  withdraw  from  the  field. 

It  appears  that,   for  the  immediate  future,   Bendix  must  move  for- 
ward with  every  outward  appearance  of  remaining  in  this  business,   while 
the  three  alternative  means  of  redirecting  the  division's  effort  are  being 
explored  in  detail. 

Unfortunately,   the  foregoing  presents  a  rather  dismal  picture  of 
the  computer  division's  present  position  and  its  prospects. 

We  have  arrived  at  our  conclusions  with  considerable  reluctaince 
and  only  after  long  and  careful  consideration.     We  have  sought  out  and 
obtained  the  best  information  available  on  this  market  and  its  probable 
future  from  qualified  sources  within  and  outside  our  firm.     Our  findings 
and  our  line  of  reasoning  have  been  carefully  reviewed  with  those  of  our 


5179 


partners  considered  to  be  qualified  in  this  area,    for  it  is  all  too  easy, 
in  a  situation  such  as  this,   to  find  that  the  competition  is  too  great  and 
calls  for  withdrawal.     We  would  much  rather  present  an  action  program 
that  has  a  realistic  chance  of  success  and  recommend  that  Bendix  move 
forward  with  courage.     In  this  case,   however,   we  sincerely  believe  that 
the  better  choice  for  Bendix  is  to  redirect  the  efforts  of  the  division  or 
liquidate  the  business. 

In  summary,   it  seems  to  us  that  large  size  is  a  must  for  success 
in  the  computer  business  and  thus,    in  the  end,    in  addition  to  IBM,   only 
three  or  at  the  most  four  other  companies  will  survive  as  suppliers  of 
complete  computer  systems. 

At  the  moment,   there  are  at  least  four  major  companies  and  a 
host  of  lesser  ones  competing  for  these  positions.     While  Bendix  is 
fully  their  equal  in  its  technical  and  manufacturing  abilities,    several 
of  them  are  more  experienced  in  commercial  activities  governed  by 
market  requirements  rather  than  technical  excellence  of  product.    Also, 
they  are  more  accustomed  to  situations  where  the  initial  investment  is 
high  with  ultimate  profits  by  no  means  assured  and,   in  any  case,    several 
years  away.     Furthermore,   several  of  them  currently  occupy  a  more 
advanced  p)osition  in  the  market  place  than  Bendix. 
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In  our  judgment,   the  probability  of  success  for  Bendix  by  itself  is 
not  worth  the  risk.     It  must  either  combine  forces  with  others  now  in  the 
field,   redirect  its  operation  toward  supplying  auxiliary  or  peripheral 
equipment,   or  withdraw  entirely  from  the  leased  commercial  computer 
business  as  such. 

These  alternatives  need  further  study  before  a  final  conclusion  can 
be  reached. 

This  completes  our  reporting  on  our  present  assignment.     The  best 
answers  we  have  been  able  to  obtain  to  the  specific  questions  covered  by 
the  proposal  letter  are  contained  in  Section  7  on  page  twenty -two  of  this 
summary.     The  following  series  of  appendixes  contain  the  source  and 
derivation  of  quantitative  and  other  data  used  in  this  discussion. 

Very  truly  yours. 
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APPENDIXES 
INTRODUCTION 

The  following  appendixes,   describing  recent  developments  in  the 
computer  market,   while  intended  to  stand  as  a  complete  current  report, 
will  be  more  meaningful  if  the  reader  has  thoroughly  familiarized  him- 
self with  the  Survey  of  the  Market  for  the  Bendix  G-15D  Computer  dated 
February  1958.     Much  basic  information  is  contained  in  the  prior  report 
that  is  not  repeated  in  the  following  material.     Therefore,   familiarity 
with  the  prior  study  will  add  Continuity  and  a  more  complete  background 
of  data  on  which  to  evaluate  the  recent  developments  in  the  computer 
market. 

At  the  very  beginning  of  the  study,   it  became  apparent  that  exami- 
nation of  that  segment  of  the  market  of  most  interest  to  Bendix,   namely, 
the  engineering  and  scientific  segment,   could  not  be  analyzed  competently 
without  first  determining  that  segment's  relationship  with  the  rest  of  the 
market.     For  this  reason,   we  felt  compelled  to  present  first  a  brief 
description  of  recent  developments  in  the  entire  market  to  enable  the 
reader  to  have  a  better  understanding  of  developments  concerning  that 
segment  of  special  interest.     Appendix  A,   therefore,  presents  a  brief 
discussion  of  developments  in  the  total  market,   while  subsequent  appen- 
dixes deal  with  the  market  segment  and  equipment  of  special  interest  to 
Bendix. 
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RECENT  DEVELOPMENTS  IN  THE  COMPUTER  MARKET 

During  the  three  intervening  years  since  our  last  appraisal  of  the 
computer  market  for  the  Bendix  Corporation,   a  number  of  significant 
changes  have  occurred.     An  appreciation  of  the  magnitude  and  importance 
of  these  changes  is  essential  to  the  development  and  utilization  of  a  fore- 
cast of  probable  future  events  within  this  market. 

While  still  a  rapidly  expanding  market,   its  rate  of  growth  has  de- 
celerated since  the  peak  years  of  1956-1957.     Though  undoubtedly  affected 
by  the  1958  business  adjustment  and  deferment  of  computer  procurement 
in  anticipation  of  the  availability  of  transistorized  equipment,  there  are 
still  sound  indications  that  the  market  has  progressed  from  a  period  of 
explosive  growth  to  one  of  slower,  but  steady,   expansion. 

In  addition  to  its  tremendous  size,  the  market  has  seen  at  least 
two  other  recent  developments  of  significance  to  both  users  and  manu- 
facturers.    These  have  been  the  introduction  of  a  new  generation  of 
computers  that  utilize  the  latest  developments  in  transistorized  con- 
struction,  core  memories,   and  advanced  logic,   and  the  growth  of  intense 
competition  in  all  segments  of  the  market.     Within  the  past  few  years,  at 
least  16  manufacturers  have  entered  the  field;  nearly  all  of  them  major 
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corporations  of  considerable  size,  some  on  an  experimental  basis, 
but  others  heavily  committed  to  capturing  a  future  profitable  share 
of  the  market  for  themselves. 

These  two  developments  have  contributed  greatly  to  a  certain 
amount  of  confusion  in  the  market  place,   by  tending  to  obscure  seg- 
mentation of  the  market  by  system  price,   size,   or  application.     This 
is  illustrated  in  Exhibit  A-1,   following  this  page.      The  average  or 
typical  system  is  shown  as  a  point,   while  the  broad  range  of  capabilities 
and  prices  that  are  possible  through  the  addition  of  peripheral  equipment 
and  system  modules  is  represented  by  the  length  of  the  bar.     It  is  also 
important  to  note  that  the  prices  shown  do  not  reflect  used  computers 
that  have  been  discounted  or  systems  that  are  possible  through  combina- 
tions of  equipment,   such  as  the  IBM  1620-1410. 

Since  1957,   more  accurate  historical  data  have  become  available 
to  aid  in  the  analysis  of  the  computer  market.     In  view  of  Bendix's 
specific  data  needs  with  respect  to  the  engineering  and  scientific  market 
for  the  G-15,   G-20,   and  G-25  systems,   we  have  used  the  same  basic 
size  and  application  categorizations  that  were  employed  in  our  1957-1958 
report. 

It  should  be  pointed  out,   however,   that  the  recent  trend  toward 
modular  system  design  tends  to  obscure  these  traditional  market  divisions. 
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Similarly,   the  range  of  capabilities  that  are  now  possible  through  the 
addition  of  peripheral  equipment  clouds  the  picture  even  more.     These 
changing  conditions  should  be  kept  in  mind  as  the  market  develops,    so 
that  the  data  and  estimates  contained  in  this  report  may  be  kept  in  their 
proper  perspective. 

1.  THE  TOTAL  ANNUAL  RENTAL  VALUE  OF  ALL  INSTALLED 
COMPUTERS  IS  ESTIMATED  TO  EXCEED  $450  MILLION  AT 
THE  END  OF  1960 

The  rental  value  of  installed  digital  computers  of  all  sizes  and 
applications  has  almost  tripled  since  the  end  of  1957.     It  is  estimated 
that  this  figure  reached  approximately  $450  million  at  year- end  1960. 
Although  the  industry  remains  essentially  rental -oriented,   it  is  signi- 
ficant to  note  that  the  purchase  value  (in  contrast  to  rental  value)  of 
outstanding  equipment  is  currently  well  in  excess  of  $1.  6  billion,  also 
almost  three  tinnes  the  1957  value. 

Industry  sources  indicate  that  annual  sales,   composed  principally 
of  revenue  from  rental  installations,  will  reach  $700  million  by  1965, 
and  the  total  purchase  value  of  installed  equipment  will  reach  approxi- 
mately $4  billion.     Long-range  projections  indicate  that  annual  revenue 
may  be  expected  to  reach  about  $1  billion  by  1970,   with  a  corresponding 
purchase  value  of  $7  billion  to  $8  billion.       Exhibit  A-II,   following  this 
page,   depicts  the  historical  growth  of  this  market  since  1955.   in  terms 
of  annual  rental  value  and  system  size. 
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EXHIBIT  A-II 

BENDIX  CORPORATION 

ANNUAL  RENTAL  VALUE 
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(1)        Large  Systems  Currently  Account  for  about  53%  of  the 
Total  Annual  Rental  Value  of  All  Installed  Computers 


The  share  of  total  rental  value  captured  by  large  systems 
has  declined  steadily  since  1955,   when  it  was  approximately  6  6%. 
The  extremely  high  cost  of  these  large  systems  continues  to  make 
it  possible  for  a  relatively  small  number  of  installations  to  account 
for  a  large  share  of  the  revenue,   but  the  market  for  the  large  sys- 
tems is  confined  to  those  users  large  enough  to  utilize  the  capacity 
and  able  to  afford  it.     Thus,   the  growth  rate  of  large  system  revenue 
is  slowing  more  rapidly  than  other-sized  systems. 


(2)        Medium  Systems  Currently  Account  for  about  43%  of  Total 
Annual  Revenue 


In  1955,   medium  systems  captured  about  33%  of  the  total 
annual  revenue  and  during  the  past  five  years  have  increased 
that  share  to  43%,   mainly  at  the  expense  of  the  large  systems. 
The  medium  category  remains  the  most  rapidly  growing  size 
segment  of  the  market.     During  the  period  1955-1957,   when 
small  computers  were  driving  a  wedge  into  the  market,   the 
medium  systems  managed  not  only  to  maintain  their  share  of  the 
revenue,  but  continued  to  increase  it.     The  availability  of  second 
generation  large  computers  in  1960  caused  a  slight  reduction  in 
the  share  of  total  revenue  going  to  medium  computers,   but  it  is 
anticipated  that  it  will  recover  quickly  and  unquestionably  be  the 
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work  horse  of  the  industry.     Wide  capacity  and  price  ranges  have 
developed  in  this  medium- size  category,   as  shown  in  Exhibit  A-I. 


(3)       Small  Computer  Revenue  Has  Stabilized  at  about  4%  of  the 
Total  Annual  Revenue 


Prior  to  1955,   the  least  expensive  digital  computer  available 
was  the  IBM  650  which  started  at  around  $3,  500  a  month.     In  1955, 
small  computers  entered  the  market  to  meet  a  need  for  equipment 
below  this  price,   primarily    in  the  engineering  and  scientific  field. 
The  G-15  and  others  of  a  similar  type  achieved  immediate  success 
and  proceeded  to  capture  a  share  of  total  computer  revenue.     The 
growth  rate  of  this  share  seems  to  have  stabilized  at  about  4%  of 
the  total  during  the  past  three  years  and  gives  every  indication  of 
remaining  fairly  constant  with  respect  to  total  annual  rental  value. 
This  is  in  part  due  to  the  current  modular  design  approach  and  the 
availability  of  peripheral  equipment  which  makes  it  possible  for 
small  computers  to  graduate  into  the  medium  category  rather  easily. 

Another  limiting  factor  on  the  growth  rate  of  the  small  com- 
puter share  of  the  market  stems  from  their  orientation  to  the 
engineering-scientific  application  area.     This  segment  has  reached 
maturity  much  more  rapidly  than  the  data  processing  area  and  its 
rate  of  growth  is  decreasing  accordingly.     Exhibit  A-III,   following 
this  page,   illustrates  the  distribution  of  new  rental  revenue* 


•    "New  rental  revenue"    or    "new  money"  represents  the  net  gain  in  the  annual  rental  value 
of  installed  equipment  from  year-beginning  to  year-end. 
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entering  the  market  since  the  end  of  1954,   and  graphically  shows 
the  wedge  that  small  computers  created.     It  also  indicates  that 
the  growth  pattern  for  small  computers  has  followed   essentially 
the  same  pattern  as  the  large  and  medium-size  systems,   though 
several  years  later.     Each  of  these  will,   in  time,   follow  the 
normal  "S"  curve  pattern  of  most  products. 

The  following  table  portrays,   by  size,   the  shift  in  per  cent 
distribution  of  total  annual  rental  value  of  all  computers  for  the 
indicated  years. 


Year 

Small 
1% 

Medium 

Large 

1955 

33% 

66% 

1956 

2 

34 

64 

1957 

3 

36 

51 

1958 

4 

39 

57 

1959 

4 

44 

52 

1960 

4 

43 

53 

2.         THE  NUMBER  OF  INSTALLED  COMPUTER  UNITS  REACHED 
AN  ESTIMATED  4,  886  BY  THE  END  OF  1960 


Between  1955  and  the  end  of  1960,   an  average  of  900  units  of  all 
sizes  were  installed  each  year,   raising  the  total  computer  population 
from  about  363  installations  in  1955  to  about  4,  886  installations  in  1960. 
The  following  table  depicts  the  cumulative  annual  installations  and  share 
of  total  units  by  size. 
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Large 


Number      Per  Cent 


1965 
1956 


363 
883 


1957  1.629 

1958  2,615 

1959  3,876 

1960  4. 886 


24 
128 
329 
591 
914 
1.284 


15 
20 
23 
24 
26 


260 
594 
1.034 
1.657 
2,494 
2,990 


72<7o 

67 

64 

63 

64 

61 


79 

22<y» 

161 

18 

266 

16 

367 

14 

468 

12 

612 

13 

In  terms  of  numbers  of  units  installed,   it  is  evident  that  the  propor- 
tion of  large  and  medium  installations  is  declining,   while  the  proportion  of 
small  units  is  increasing.     A  comparison  with  an  analysis  of  the  total  rental 
value  by  size  points  out  the  difference  that  is  made  by  the  extreme  prices  of 
the  various  size  units. 


3.         THE  PER  CENT  DISTRIBUTION  OF  REVENUE  BY  COMPUTER 

APPLICATION  HAS  SHIFTED  SIGNIFICANTLY  IN  RECENT  YEARS 


Originally,   computers  were  used  predominantly  in  the  engineering 
and  spientific  field,   secondarily  in  the  data  processing  field,   and  lastly 
in  the  relatively  new  and  confined  field  of  process  control.     In  recent 
years,  there  has  been  a  significant  shift  in  computer  utilization  to  the 
point  where  data  processing  is  now  the  primary  application.     The  follow- 
ing table  illustrates  the  per  cent  distribution  of  annual  rental  revenue  by 
applications. 


.Application 

BA&.H 
1958  Report 

58'^ 

40 

2 

BA&H  1960 

Individual  Machine 

Analysis 

1960 
Industry 
Sources 

Engineering  and  Scientific 
Data  Processing 
Process  Control 

36<^ 

62 

2 

35«^ 

63 
2 

Total 


100^ 


loo<!b 


100^ 
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(1)       The  Business  Data  Processing  Application  Is  the  Most 
Significant  Growth  Area 


Data  processing  applications  currently  account  for  the 
largest  single  share  of  total  computer  revenue.     This  application 
also  appears  to  represent  the  probable  segment  of  greatest  future 
growth.     Competing  manufacturers  seem  to  have  recognized  this 
trend  and  are  mounting  efforts  to  share  in  this  field.   The  basic 
approach  being  employed  by  most  of  them  is  to  increase  machine 
flexibility  for  engineering  and  data  processing  work,  thus  en- 
couraging and  benefiting  from  a  trend  toward  greater  dual 
utilization  of  equipment. 


(2)        Engineering  and  Scientific  Work  No  Longer  Represents 
the  Principal  Application  of  Digital  Computers 


There  is  no  longer  any  real  distinction  between  engineering- 
scientific  and  data  processing  equipment.     This  increased  machine 
flexibility  has  come  about  as  a  result  of  the  pressure  in  the  market 
place  for  dual  usage  and  the  desire  on  the  part  of  msiny  manufac- 
turers to  build  in  as  wide  a  range  of  capabilities  as  possible,   in 
order  to  expand  the  potential  market  for  a  basic  system.     While 
some  machines  have  slight  advantages  for  one  use  or  the  other, 
the  equipment  generally  is  moving  toward  wide  application  in 
both  areas. 
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While  there  is,   and  probably  will  remain,   a  market  for 
strictly  computational  engineering  and  scientific  applications,   it 
will  continue  to  decrease  in  size  with  respect  to  the  total.     The 
major  share  of  the  market  will  be  served  by machines  having 
capabilities  in  both  areas.     This  is  simply  because  technical 
problems  involve  an  increasingly  larger  amount  of  basic  data 
handling  and  processing  as  the  user  becomes  more  sophisticated 
in  the  use  of  computers.     Similarly,   expanded  use  of  operations 
research  techniques  by  management  calls  for  computational 
capabilities  in  a  data  processing  machine  that  are  not  too  differ- 
ent from  those  required  by  the  technical  personnel  within  the 
company. 

As  this  merger  of  machine  capabilities  expands,   the 
economic  pressure  to  use  one  machine  for  both  applications 
will  mount.     Thus,   it  would  appear  that  the  benefits  to  be 
derived  from  application  specialization  through  equipment 
design  orientation  no  longer  exist  to  a  significant  degree. 
There  is  real  reason  to  suspect  that  the  same  is  true  as  far 
as  the  benefits  of  sales  specialization  in  the  E&S  or  data 
processing  areas  are  concerned. 
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(3)        Process  Control  Is  the  Slowest  Growing  Field  of  Application 

Opportunities  seem  to  exist  in  the  future  in  the  area  of  com- 
puter process  control,   and  ultimately  this  more  "exotic"  applica- 
tion of  computers  may  prove  to  be  a  more  substantial  market  than 
the  engineering  and  scientific  area.     At  present,   about  2%  of  the 
total  annual  rental  value  is  going  into  this  area,    and  at  least  one 
manufacturer  has  indicated  that  it  would  specialize  in  this  field. 
However,   process  control  applications  require  justification  on  a 
more  limited  basis  and  do  not  lend  themselves  readily  to  dual 
application.     The  process  control  computer  market  is  one  of 
relatively  slow  growth  currently,   but  industry  sources  indicate 
that  it  will  grow  to  very  substantial  proportions  in  the  long-range 
future. 

THE  COMPUTER  INDUSTRY  CONTINUES  TO  BE  DOMINATED 
BY  ONE  MANUFACTURER 


IBM  continues  to  direct  the  industry  and,   with  the  exception  of  the 
smaQl  machine  market,   continues  to  enjoy  an  overwhelming  position  in 
the  entire  field.     In  the  small  computer  market,   IBM  had  no  competitive 
product  and  other  manufacturers,   stepping  into  this  gap,   were  able  to 
gain  a  foothold  in  the  past  five  years.     However,   IBM  has  recently  intro- 
duced the  model  1620  and  will  aggressively  seek  to  restore  its  complete 
dominance  in  all  sizes  of  equipment  in  the  near  future.     Published  reports 
of  orders  received  indicate  that  this  is  not  wholly  speculation. 
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(1)        There  Is  a  Small  Portion  of  Total  Annual  Rental  Value 
Left  by  IBM  for  Other  Manufacturers  To  Share 

An  individual  machine  analysis  of  the  entire  market  reveals 
that  IBM  and  Remington  Rand  leave  a  very  small  share  of  the  total 
annual  rental  revenue  to  other  manufacturers.     The  following  table 
shows  the  complete  dominance  of  these  two  suppliers,   both  of  whom 
are  heavily  committed  to^   and  deeply  entrenched  in  the  large  and 
medium -size  machine  field,   where  most  of  the  rental  dollars  are 
concentrated. 


Manufacturer 

1955 

1956 

1957 

1958 

1959 

1960 

IBM 

91"?. 

se^o 

19% 

737o 

IQPio 

70?o 

Remington  Rand 

9 

10 

14 

18 

17 

18 

Others 

- 

4 

7 

^ 

13 

12 

Total  100%         lOOqb         100%        lOO^         100%         100% 

As  the  following  data  indicate,   the  area  of  the  small  computer  is 
the  only  area  where  there  has  been  any  real  measure  of  competition 
and,   as  previously  pointed  out,   this  was  essentially  because  IBM 
had  no  successful  competitive  machine  in  this  size  category. 

PER  CENT  OF  ANNUAL  RENTAL  VALUE  OBTAINED  BY  MANUFACTURER 


1960 

Manufacturer 

Lar^e 

Medium 

Small 

Total 

IBM 

77% 

68% 

-1o 

70% 

Remington  Rand 

19 

17 

- 

18 

Bendix 

- 

- 

35 

- 

Royal  McBee 

- 

- 

35 

- 

Burroughs 

- 

9 

16 

5 

Others 

4 

6 

14 

7 

Total 

100^ 

100% 

100% 

100% 
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(2)        Recent  Product  Announcements  Indicate  That  IBM  and 
Remington  Rand  Continue  To  Dominate  the  Computer 
Equipment  Field 


Of  the  18  large  computer  systems  being  offered  to  the 
market  at  the  present  time,   nine  are  IBM  products  and  five 
are  Remington  Rand's.     The  remaining  four  are  offered  by  as 
many  manufacturers. 

In  the  medium-price  category,  there  are  15  machines 
available,  of  which  only  three  are  IBM  products,  but  they 
account  for  75%  of  all  the  installations  to  date.     A  considerable 
amount  of  competition  has  entered  this  particular  segment  of 
the  market,   probably  in  the  hope  of  replacing  a  large  number 
of  the  more  than  1,  500  IBM  650 's  that  are  currently  in  use. 

In  the  smsdl  computer  segment,   we  also  find  that  com- 
petition has  increased  several  times  over.     In  1957-1958,  the 
G-15  faced  four  competitors  in  the  less  than  $3,  000  price  class. 
Today,   there  are  more  than  a  dozen  models  being  offered,   with 
no  more  than  two  from  any  one  manufacturer. 


This  appendix  has  dealt  primarily  with  recent  developments  in  the 
computer  industry  and  their  probable  effect  upon  the  future.     To  the  extent 
practical,   general  market  conditions  have  been  set  forth  with  respect  to 
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the  various  segments  of  the  market  and  the  contenders  for  them. 
Appendix  B,   following,   will  deal  with  the  derivation  and  analysis  of 
those  portions  of  the  market  which  hold  particular  current  and  future 
interest  for  the  Bendix  Computer  Division. 


40-927   O  -  pt.    7-24 
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DERIVATION  OF  THE  MARKET 

The  preceding  appendix,   discussing  the  general  aspects  of  recent 
computer  market  developments,   provides  a  background  on  which  to  base 
an  analysis  of  that  segment  of  the  naarket  which  is  of  particular  interest 
to  Bendix  and  to  develop  a  reasonable  forecast  of  numbers  of  units  that 
are  likely  to  be  installed  over  the  next  five-year  period. 

The  market  area  of  specific  interest  to  Bendix,  and  hence  the 
subject  of  this  appendix,   is  the  engineering  and  scientific  field  of 
application  and  the  size  categories  within  this  field  of  application  in 
which  the  G-15D,   G-20,   and  G-25  will  have  to  compete. 

1.    THE  ENGINEERING  AND  SCIENTIFIC  APPLICATION  NO 
LONGER  ACCOUNTS  FOR  THE  LARGEST  SHARE  OF 
COMPUTER  TOTAL  ANNUAL  REVENUE 

Industry  sources,  user  interviews,  and  an  individual  evaluation  of 
each  machine  on  the  market  indicate  that  there  has  been  a  substantial 
shift  in  predominant  computer  application  in  recent  years.     The  follow- 
ing data  present  an  evaluation  of  this  shift  in  proportion  of  total  annual 
rental  value,  by  application.     Exhibit  B-I,   following  this  page,   illustrates 
the  history  of  this  shift. 
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EXHIBIT  D-I 
BENDIX  CORPORATION 

PER  CENT  DISTRIBUTION  OF  TOTAL 

COMPUTER  RENTAL  VALUE  BY  APPLICATION 

1955-1960 


1956 


1957  1958 

YEAR 
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SS-Jt 

36% 

40 

62 

2 

2 

Application  1957  1960 

Engineering  and  Scientific 

Data  Processing 

Process  Control  

Total  lOOiii  100% 


On  this  basis,  the  estimated  $453  million  of  total  annual  rental 
value  at  year-end  1960  is  apportioned  as  follows: 

Dollars 
Application  Per  Cent  (Millions) 

Engineering  and  Scientific                                    36%  $164.4 

Data  Processing                                                        62  280.  1 

Process  Control  2  8. 7 

Total  100%  $453.2 

Users,  who  are  becoming  more  experienced  and  mindful  of  the  eco- 
nomics involved,   are  requiring  dual  usage  of  their  equipment  by  their 
technical  and  data  processing  staffs.     In  recognition  of  this,  manufac- 
turers are  making  available  machines  with  capability  in  both  areas. 
The  former  areas  of  design  and  sales  specialization  are  now  obscured, 
and  the  growth  rate  of  the  engineering  and  scientific  computer  market, 
as  such,   has  slowed  accordingly.     The  following  table  illustrates  the 
drop  in  percentage  of  new  annual  rental  money  going  to  the  engineering 
and  scientific  field  during  the  past  five  years. 

1955    1956    1957    1958    1959    1960 

New  Money 

Going  to  E&S  61%  37%  44%  38%  38%  23% 
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(1)        Large  Systems  Are  Used  Predominantly  in  the  Data 
Processing  Field 


Less  than  42%  of  the  total  annual  rental  value  represented 
in  large  systems  is  devoted  to  engineering  and  scientific  appli- 
cations.    In  terms  of  units.   64%  of  the  available  large  units, 
although  having  some  capability  in  both  applications,  are  aimed 
primarily  at  the  data  processing  field.     Many  of  the  most  recent 
entries  into  the  market  are  directed  exclusively  to  data  process- 
ing work.     Extreme  prices  of  these  imits  cause  considerable 
concentration  of  rental  value  dollars  in  this  size  category. 


(2)       Medium- size  Systems  Are  Data  Processing-oriented  to 
a  Greater  Degree  than  Any  Other  Size  Category 


Only  27%  of  the  funds  directed  into  annual  rental  value  of 
medium- size  systems  are  channeled  to  engineering  and  scientific 
applications.     In  terms  of  units,  nearly  80%  of  all  available  medium- 
size  systems  are  applied  primarily  in  the  data  processing  field. 
With  the  exception  of  the  G-20,  the  tape-equipped  Alwac  III-E, 
and  the  Ram.o  Wooldridge  400,  every  other  medium-size  unit  is 
applied  primarily  in  the  data  processing  area,  while  having  some 
capability  in  both  areas.     As  in  the  case  of  large  systems,  many 
of  the  newest  units  out  are  aimed  mainly  at  the  data  processing 
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field.     The  percentage  of  total  annual  rental  value  directed  to 
engineering  and  scientific  application  in  the  medium- size  category 
has  dropped  sharply  since  1955. 


(3)        Snaall  Computers  Still  Are  Serving  Primarily  the  Engineer- 
ing and  Scientific  Field,  but  to  a  Lesser  Extent  than  Before 


About  64%  of  the  total  annual  rental  value  accounted  for  in 
small  computers  is  going  to  the  engineering  and  scientific  field 
of  application.     Of  the  available  imit  models,   59%  are  applied 
priniarily  to  engineering  and  scientific  applications,  but  there 
is  increasing  pressure  to  provide  dual  capability  in  this  size 
category  also.     The  relatively  stable  proportions  of  both  total 
annual  revenue  and  new  money  devoted  to  engineering  and 
scientific  applications  in  this  size  category  in  recent  years 
indicates  a  rather  rapid  m.aturing  of  this  market  and  that  future 
growth  will  likely  be  based  on  dual  capability,   rather  than  appli- 
cation specialization.     Here  again,  manufacturers  have  recog- 
nized this  and  the  most  recent  entries  into  this  market,  espe- 
cially the  IBM  1620,   are  designed  to  sei*ve  this  expanding  dual 
usage  field.     There  is  a  much  more  extensive  present  and  future 
market  of  small  users  to  be  served  by  dual  capability,  than  there 
is  to  be  served  by  specialized  equipment. 
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(4)        While  Small  Computers  Continue  To  Serve  the  Engineering 
and  Scientific  Area  Primarily,  It  Is  Evident  That  Data 
Processing  Capability  Must  Be  Provided  in  All  Sizes  of 
Equipment 


As  pointed  out  in  the  1957-1958  report,  the  data  processing 
market  still  appears  to  offer  the  greatest  ultimate  growth  and 
potential.     With  the  trend  toward  dual  usage  established  by  a  real 
demand  in  the  market,   it  appears  that  the  opportunity  for  unique- 
ness and  specialization  in  the  engineering  and  scientific  area  no 
longer  exists,  particularly  in  the  medium-size  category  where 
the  G-20  will  have  to  compete. 

The  following  table  illustrates  the  recent  history  of  the 
percentage  of  total  annual  rental  value  for  each  size  category 
applied  to  the  engineering  and  scientific  field. 


Medium 


1955 
1956 
1957 
1958 
1959 
1960 


63% 

5T^ 

52'5i. 

52 

52 

40 

61 

46 

43 

70 

41 

41 

73 

33 

45 

64 

27 

41 

2.         THE  ENGINEERING  AND  SCIENTIFIC  COMPUTER  MARKET 
SHOULD  REACH  APPROXIMATELY  $400  MILLION  IN 
TERMS  OF  ANNUAL  RENTAL  VALUE  BY  1965 


The  amount  of  money  spent  for  the  rental  or  depreciation  of 
computers  to  support  the  work  of  engineering  and  scientific  personnel 
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remains  the  key  figure  in  appraising  the  probable  future  of  this  market. 
This  dollar-expenditure -per-man  method  was  fundamental  to  the  develop- 
ment of  our  1957-1958  G-15D  analysis. 


(1)       About  798,000  Engineers  and  Scientists  Will  Have  Use 
for  Computers  by  1965 


The  National  Science  Fovmdation  has  revised  its  forecast  of 
the  United  States' engineering  and  scientific  population  slightly 
upward  since  our  1957-1958  report.     This  has  increased  the  1960 
estimate  from  1.  000.  000  to  approximately  1,  030,  000,  or  an  in- 
crease of  about  3%.     The  40%  exclusion  factor,  which  was  used 
in  our  prior  study  and  which  was  based  on  the  size  of  companies 
employing  engineering  and  scientific  groups,  and  the  size  of  the 
groups  themselves,  still  appears  to  be  valid,  ■  Application  of 
this  factor  to  the  revised  population  forecast  indicates  that  the 
users'  group  will  expand  from  about  618,  000  as  of  year-end 
1960  to  approximately  798,  000  by  the  end  of  1965. 


(2)  It  Still  Appears  That  Annual  Expenditures  for  Computers 
for  Engineering  and  Scientific  Use  Will  Level  off  at  about 
$500  per  Man 


The  actual  rate  of  growth  in  expenditures  per  man  has 
fallen  somewhat  short  of  our  1957-1958  projection.     The  1958 
general  business  readjustment,   manufacturers'  inventory 
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adjustments,   and  the  curtailment  of  new  computer  commitments 
during  the  change-over  from  the  earlier  tube  and  drum  machines 
to  the  new  transistorized  equipment  caused  a  temporary  decelera- 
tion of  growth  between  1957  and  1961.     This  has  resulted  in  a  delay 
in  achieving  the  $500-per-man  level  anticipated  in  our  earlier 
analysis. 

Based  on  current  industry  data,   it  appears  that  the  market 
will  resume  its  expected  growth  rate  in  1961  and  the  $500-per-man 
level  will  be  reached  in  about  1965.   instead  of  1962.     Exhibit  B-II, 
following  this  page,    consists  of  three  curves  reflecting: 


The  projected  growth  in  expenditures  per  engineer 
and  scientist  from  our  1958  report. 

The  actual  growth  to  date  and  the  resulting  historical 
trend. 

Our  best  estimate  of  what  will  probably  occur 
between  now  and  1965. 


(3)        An  Estimated  798,  OOP  Potential  Users  at  $500  per  Year 
Each  Will  Provide  a  $400  Million  Market 


The  combination  of  798,  000  eligible  users  of  engineering 
and  scientific  computational  aids,  and  an  expenditure  level  of 
$500  per  man  in  1965,   indicates  an  engineering-scientific  market 
of  approximately  $400  million  five  years  hence.     Current  expendi- 
tures are  estimated  to  be  $212.  6  million,   including  approximately 


5206 


EXHIBIT  G-II 
BENDIX  CORPORATION 

GROWTH  PATTERNS  OF  ENGINEERING 

AND  SCIENTIFIC  MARKET  BASED  ON 

HISTORICAL  EXPENDITURES 
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$48  million  for  punched  card  calculating  equipment,   which  will  be 
subject  to  replacement  by  computers  during  the  next  five  years. 
Exhibit  B-III,   following  this  page,   shows  this  projection  graphically. 
Note  that  growth  slowed  significantly  during  1958,   was  relatively 
normal  in  1959,  and  slowed  again  in  1960.     The  reasons  for  these 
two  cutbacks  in  new  commitments  were  discussed  earlier.     We 
would  anticipate  that  1961  will  be  a  good  year  for  the  industry, 
since  the  second  generation  computers  will  be  available  for 
delivery.     The  market  should  continue  to  mature  until  most  of 
the  potential  computer  requirements  have  been  filled. 

Exhibit  B-IV,   following  Exhibit  B-III,   consists  of  a  com- 
parison between  this  revised  estimate  and  the  forecast  contained 
in  our  1957-1958  report. 

(4)        A  Second  Forecast,   Based  on  Federad  Research  and 

Development  Expenditures,  Indicates  a  Total  Engineering 
and  Scientific  Market  of  About  $380  Million  in  1965 

In  order  to  cross-check  the  estimate  derived  from  our 
"dollar-per-man"  technique,  a  second,   independent  forecast  was 
developed  based  upon  federal  R&D  expenditures.     Historical 
annual  R&D  expenditures  and  E&S  computer  expenditures  were 
reduced  to  indexes,   in  an  effort  to  identify  any  direct  correlation 
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HIBIT  R-IU 
BEN^.X  CORPORATION 

HISTORICAL  AND  PROJECTED  GROWTH 

OF  THE  ENGINEERING  AND  SCIENTIFIC  MARKET 

1953-1965 


100  200  300 

ENGINEERING  AND  SCIENTIFIC  EXPENDITURES  ($  MILLION) 
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F.xiiiniT  n-iv 

BENDIX  CORPORATION 

ANNUAL  EXPENDITURES  FOR  ENGINEERING  AND 
SCIENTIFIC  COMPUTERS  AND 
PUNCH  CARD  CALCULATORS 


CUMULATIVE  DOLLARS 

AT  YEAR  END 
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that  might  exist.     The  rapid  growth  of  the  computer  field  in  recent 
years  and  the  size  and  growth  rate  of  the  federal  R&D  budget  have 
not  borne  a  direct  historical  relationship.     Analysis  of  the  per- 
centage relationship  between  computer  expenditures  and  the  budget 
does  indicate  that  the  former  has  rapidly  risen  to  a  level  of  about 
2.  4%  and  leveled  off. 

If  we  assume  that  this  percentage  will  rise  to  2.  5%  and 
apply  it  to  an  estimated  1965  R&D  budget  of  $15.  3  billion,   it 
resvilts  in  a  1965  E&S  computer  expenditure  level  of  about  $380 
million.     The  basis  for  this  forecast  is  shown  as  Exhibit  B-V, 
following  this  page.     The  closeness  of  this  forecast  of  $380 
million  and  the  base  forecast  of  $399  million  arrived  at  by  the 
dollar -per -man  method  leads  us  to  believe  that  the  attainment 
of  these  levels  is  well  within  the  realm  of  reason. 


3,         IT  APPEARS  THAT  THE  ENGINEERING  AND  SCIENTIFIC 
MARKET  WILL  ABSORB  BETWEEN  1800  AND  2300  SMALL 
COMPUTERS  BY  1965 


The  market  for  small  computer  units  for  the  next  five  years  is 
made  up  of  two  parts:   new  expenditures  in  the  engineering  and  scientific 
area  for  small  computers,   and  replacement  units. 
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(1)        New  Expenditures  in  the  Engineering  and  Scientific  Area 
Are  Forecast  To  Reach  about  $186  Million  in  the  Next 
Five  Years 


By  applying  a  sliding  scale  percentage  of  new  funds  going 
into  small  computers,  based  on  historical  performance  and 
anticipated  performance,  it  can  be  determined  that  about  $21 
million,   or  about  11%,   of  these  new  funds  will  be  channeled  into 
the  small  computer  area.     Based  on  an  approximate  annual  rental 
figure  of  $18,000  for  a  small  engineering  and  scientific  computer, 
it  is  estimated  that  between  1,  000  and  1,  500  new  units  will  be 
absorbed  into  this  market  by  1965. 


(2)  There  Is  an  Additional  Market  of  about  $214  Million, 
Based  on  the  Replacement  of  Some  Existing  Punched 
Card  Equipment  by  Computers  and  the  Obsolescence 
of  Existing  Computer  Installations 


In  addition  to  the  new  engineering  and  scientific  expendi- 
tures forecast  of  $186  million,  there  is  a  replacement  market, 
made  up  of  punched  card  calculator  installations  that  will  be 
replaced  by  computers,   and  of  present  computer  installations 
that  will  become  obsolete  for  technical  or  economic  reasons, 
amoxmting  to  about  $214  million.     The  combination  of  these  two 
markets  gives  us  our  1965  total  engineering  and  scientific  market 
of  about  $400  million  mentioned  previously  and  portrayed  graphi- 
cally in  Exhibit  B-III  of  this  appendix.     It  is  not  reasonable  to 
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expect  that  all  calculators  and  piinched   card  installations  will  be 
replaced  by  computers  within  the  next  five  years,  and  some  com- 
puters that  have  been  purchased  outright  will  not  be  subject  to  the 
normal  four-  to  five-year  obsolescence  factor,  but  for  purposes 
of  this  analysis,   it  is  reasonable  to  expect  that  most  will.     If 
about  7%  of  this  $214  million  engineering  and  scientific  replace- 
ment market  is  channeled  to  small  computers,   as  has  been 
historically  the  case,   and  this  result  is  translated  into  units, 
there  are  800  additional  engineering  and  scientific  units  to  be 
considered  as  part  of  this  raarket.     This  then  gives  us  a  total 
of  1,800  to  2,300  small  computer  units,  new  and  replacement, 
to  be  absorbed  into  the  engineering  and  scientific  market  by  1965. 


4.         IT  IS  ESTIMATED  THAT  THE  ENGINEERING  AND  SCIENTIFIC 
MARKET  WILL  ABSORB  BETWEEN  700  AND  800  G-20  TYPE 
UNITS  DURING  THE  NEXT  FIVE  YEARS 


This  market  likewise  consists  of  two  segments,  new  engineering 
and  scientific  expenditures  and  replacement  expenditures. 


(1)        About  $68  Million  of  the  $186  Million  Total  Engineering 
and  Scientific  Expenditures  Is  Forecast  To  Go  for 
Medium- size  Computers 


By  applying  a  percentage,  based  on  historical  and  antici- 
pated performance,  to  the  total  anticipated  annual  expenditures 
for  engineering  and  scientific  computers,  we  are  able  to  estimate 


40-927   O  -  pt.    7-25 
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that  approximately  $68  million  of  this  new  money  will  be  spent  for 
medium-size  computers  -  the  area  in  which  the  G-20  will  have  to 
compete  -  by  1965.     Based  on  the  annual  rental  price  of  a  repre- 
sentative system,   it  is  estimated  that  this  amoxint  represents  the 
addition  of  about  450  new  engineering  and  scientific  units  during 
the  next  five  years. 


(2)        There  Is  an  Additional  Replacement  Market  of  about 
300  Units 


As  in  the  case  of  small  computers,  not  all  the  medium 
units  now  in  use  will  be  replaced,  but  it  is  reasonable  to  assume 
that  most  will  be  replaced  or  upgraded  into  large  systems.     Based 
on  historical  relationships  of  the  proportion  of  engineering  and 
scientific  funds  allocated  to  medium-size  units,  we  estimate  that 
it  is  reasonable  to  expect  that  approxinaately  300  of  the  engineering 
and  scientific  units  now  installed  will  be  subject  to  replacement 
during  the  next  five  years.     This  replacement  market,   combined 
with  the  anticipated  new  expenditures,   indicates  a  medium- size 
engineering  and  scientific  m.arket  equivalent  to  about  750  G-20 
type  units. 
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5.         THE  REMAINDER  OF  THE  MARKET  INDICATES  A  TOTAL  OF 

300  TO  400  LARGE  ENGINEERING  AND  SCIENTIFIC  UNITS  WILL 
BE  ABSORBED  BY  1965 

On  the  basis  of  historical  and  anticipated  relationships  demonstrated 
in  the  small-  and  medium- size  categories,  our  analysis  indicates  that 
about  $97  million  of  the  $186  million  expenditures  for  engineering  and 
scientific  computers  will  be  concentrated  in  large  scale  units.     Based 
on  representative  prices  of  large  units,   it  is  estimated  that  about  250 
units  will  be  added  to  the  naarket  by  1965.     In  addition  to  this,  there 
should  be  a  replacement  market  of  about  100  engineering  and  scientific 
units,  indicating  that  the  market  will  absorb  the  equivalent  of  about  350 
large  scale  engineering  and  scientific  units  in  the  next  five  years. 
Exhibit  B-VI,  following  this  page,  illustrates  the  segmentation  of  the 
engineering  and  scientific  market  in  terms  of  units  and  rental  value. 


This  appendix  has  presented  our  best  estimate,  derived  by  two 
independent  naethods,  of  the  probable  size  of  the  m.arket  for  engineering 
and  scientific  comiputers  between  now  and  1965.     This  base  estimate  has 
been  further  broken  down  in  terms  of  new  (net  additions  to  the  population) 
and  replacement  units  within  the  large,   medium,   and  sniall  categories. 


5216 


KXMiiiir  ii-vi 

BENDIX  CORPORATION 

ENGINEERING  AND  SCIENTIFIC  COMPUTER 

MARKET  POTENTIAL 

1960-1965 


MEDIUM 
$437  MILLION 


SMALL 
$152  MILLION 


LARGE 
S611  MILLION 


TOTAL  SALE  VALUE  OF  MARKET  $L2  BILLION 
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It  should  be  noted  that  although  these  various  estimates  appear 
reasonable  today  in  light  of  the  historical  and  probable  future  develop- 
ments within  this  market,   they  are  only  estimates  and  should  be  sub- 
jected to  periodic  review  in  order  to  determine  the  impact  of  events 
that  are  not  foreseeable  at  this  time. 

These  estimates  provide  the  basic  market  facts  requested  by 
Bendix  in  accordance  with  our  original  proposal.     Exhibits  B-VII,  B-VIII, 
and  B-IX,   following  this  page,  present  summary  tabulations  of  the  basic 
statistical  data  developed  during  the  course  of  this  study  and  upon  which 
the  market  estimates  were  based. 

Appendixes  C  and  D  which  follow,  present  comparative  technical 
evaluations  of  the  Bendix  G-15  and  G-20  computers.     These  have  been 
developed  to  aid  in  the  determination  of  the  relative  competitive  position 
of  current  Bendix  products. 
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EX        IT  B-IX 
BENDIX      jRPORATION 

PROJECTED  PERCENT  DISTRIBUTION  OF 

NEW  ENGINEERING  AND  SCIENTinC  FUNDS,  BY  SIZE 

1960-1965 


AflCEi     AVERAGE  t 


1961  1962 


1964  1965 
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APPENDIX  C  (1) 
COMPARATIVE  TECHNICAL  EVALUATION 
OF  THE  BENDIX  G-15  COMPUTER 

As  an  aid  in  the  evaluation  of  the  probable  future  market  penetration 
of  the  Bendix  G-15  computer,   a  comparative  study  was  made  of  its  features, 
performance,   and  capabilities  against  those  of  other  units  with  which  it 
must  compete.     This  study  was  done  in  cooperation  with  the  Bendix  Com- 
puter Division  marketing  and  engineering  departments  in  order  to  benefit 
from  all  available  data  and  to  minimize  possible  duplication  of  effort. 

The  highlights  of  this  evaluation  are  presented  on  the  following  pages. 

1.         THE  G-15  HAS  BEEN  MOST  SUCCESSFUL  IN  THE  ENGINEERING- 
SCIENTIFIC  MARKET 

Of  the  three  major  areas  of  application  for  small  general  purpose 
computers  -  engineering-scientific,   data  processing  and  process  control  - 
the  G-15  has  achieved  its  most  notable  success  in  the  technical  area. 
This  has  corae  about  as  a  result  of  the  closeness  of  fit  between  the  original 
design  of  the  equipment  and  the  needs  of  this  segment  of  the  market.     In 
addition,   the  sales  efforts  of  the  division  have  largely  been  directed  to 
this  type  of  user. 
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(1)        The  G-15  Was  Developed  To  Fulfill  the  Needs  of  the 
Engineering-Scientific  User 


The  G-15  has  a  number  of  inherent  design  features  which 
make  it  particularly  well  suited  to  the  solution  of  complex  engi- 
neering and  scientific  problems.     These  features  were  selected 
during  the  design  process  in  order  to  improve  the  usefulness  of 
the  machine  to  the  technical  user,   while  keeping  the  price  below 
that  of  equipment  designed  to  be  equally  adept  at  scientific  or 
business  data  processing.     Specifically,   these  features  include: 

Highly  flexible  internal  computing  facilities. 

A  wide  range  of  available  machine  commands. 

Augmented  storage  capacity  through  inexpensive  magnetic 
tape  units. 

Availability  of  the  DA-1  digital  differential  analyses  and 
PA-3  graph  plotter  accessories. 

High-speed  punched  paper  tape  input  and  output. 

Sixteen  words  of  fast  access  memory. 

Each  of  these  features,   along  with  the  interpretative  routines  and 
machine  language  programs  available  from  Bendix  and  through  the 
G-15  users'  organization,  has  contributed  to  the  usefulness  and 
customer  acceptance  of  the  G-15  over  the  past  four  years.     Approxi- 
mately 90%  of  the  more  than  300  machines  sold  or  leased  to  date  are 
principally  used  in  the  solution  of  problems  of  a  technical  nature 
that  call  for  the  capabilities  provided  by  these  features. 
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(2)  The  Suitability  of  the  G-15  to  Business  Data  Processing 
Problems  Has  Been  Improved,  but  Its  Usefulness  in  this 
Area  Is  Still  Limited 


In  an  effort  to  increase  the  usefulness  of  the  G-15  for  dual 
engineering-scientific  and  business  data  processing  applications, 
and  thus  expand  its  market,   Bendix  has  added  several  important 
features.     These  include  the  CA-1  and  CA-2  punched  card  input- 
output  accessories  and  alpha-numeric  data-handling  capabilities. 
While  enhancing  the  acceptability  of  the  system  to  the  user  with 
limited  data  processing  requirements,   the  G-15  is  still  not  competi- 
tive in  those  instances  where  50%  or  more     of  the  work  load  is  of  a 
data  processing  nature.     This  limitation  stems  from  the  relatively 
slow  speeds  of  the  card -handling  and  magnetic  tape  units  and  the 
disadvantages  of  binary  machine  language  for  simple  accounting- 
type  problems. 

(3)        The  G-15  Has  Achieved  Little  Success  in  the  Process 
Control  Area 

The  G-15  is  not  wholly  suited  to  process  control  applications 
because  of  its  limited  number  of  available  input-output  connections. 
The  few  sales  that  have  been  made  in  this  area  have  been  in  support 
of  tape  controlled  machine  tool  installations  where  the  computer  is 
used  as  a  tape  preparation  device  rather  than  as  an  on-line  control 
unit. 
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2.         THE  COMPETITIVE  SITUATION  IN  THE  SMALL  COMPUTER 

MARKET  HAS  BECOME  MORE  COMPLEX  IN  THE  PAST  THREE 
YEARS 

An  important  consideration  in  the  comparative  evaluation  of  the 
G-15  is  the  environment  in  which  it  must  compete.     A  number  of  signifi- 
cant changes  have  occurred  since  the  design  and  introduction  of  this 
computer  that  have  an  important  bearing  on  its  current  and  future  market 
potential.     A  few  of  the  more  important  of  these  changes  are  discussed  in 
the  following  points. 

(1)       Data  Processing  Needs  as  Applied  to  Small  Computers 
Have  Expanded 

The  smiall  computer  was  initially  most  successful  in  engi- 
neering-scientific applications  because  of  the  pressure  on  technical 
centers  for  increased  productivity  with  little  or  no  increase  in  pro- 
fessional personnel.     In  addition,   as  pointed  out  in  our  1957-1958 
report,  the  economic  motivation  to  use  computers  is  greater  in 
the  scientific  area  than  in  business  data  processing,  because  of 
the  basic  labor  rate  differentials  between  technical  personnel  and 
clerks.     As  a  result,  organizations  with  a  requirement  for  small 
E&S  computers  have  been  quick  to  recognize  the  need  and  obtain 
the  necessary  equipment. 

In  the  meantime,   two  other  developments  have  been  taking 
place.     The  small  E&S  computer  user  has  begun  to  branch  out 
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in  his  applications,  handling  payroll,   inventory  control,   and 
other  typical  business  data  processing  problems  in  conjunction 
with  his  technical  work.     Whereas  the  computer  was  initially 
selected  on  the  basis  of  its  capabilities  in  the  engineering- 
scientific  area,   increased  dual  utilization  adds  a  requirement 
for  the  input -output  and  other  features  of  the  data  processor. 

Similarly,   smaller  companies  have  begun  to  look  to  small 
computers  as  a  possible  answer  to  their  spiraling  paper  work 
loads  and  clerical  labor  costs.     Thus,   whereas  three  years  ago, 
the  scientific  computer  offered  the  greatest  single  market  oppor- 
tunity,  recent  shifts  in  consumer  requirements  indicate  that  a 
small  computer  with  capabilities  in  both  application  areas  offers 
the  greatest  opportunity.     If  only  one  capability  can  be  provided 
in  this  class  of  machine,   it  would  appear  that  it  should  be  data 
processing,   in  order  to  tap  the  larger  market. 


(2)        Modular  Design  and  System  Expansibility  Have  Become 
More  Important 


The  trend  in  the  computer  industry  is  definitely  to  modular 
design  and  construction  techniques.     This  has  become  apparent 
in  all  three  equipment  price  classes  and  both  application  areas. 
The  motivation  to  move  in  this  direction  stems  from  two  sources: 
the  widely  varying  needs  of  each  individual  computer  user  and  the 
desire  on  the  part  of  the  manufacturer  to  be  able  to  tailor  his 
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equipment  to  as  large  a  number  of  potential  users  as  possible. 
There  is  no  doubt  that  a  number  of  G-15  "sales"  have  been  lost 
that  would  have  been  made,   if  memory  could  be  doubled  through 
the  addition  of  a  module    or  input-output  speeds  doubled  through 
the  attachment  of  a  slightly  higher  cost  accessory.     Bendix  has 
recognized  this  trend  and  the  requirement  to  satisfy  it  is  reflected 
in  the  system  expansibility  that  has  been  designed  into  the  G-25 
and  G-20  systems. 

(3)        Transistorized  Equipment  Has  Come  on  the  Market 

Probably  the  most  significant  event  to  occur  since  the  intro- 
duction of  the  G-15  has  been  the  recent  shift  from  vacuum  tubes 
to  transistors  and  diodes,   and  rotating  drum  memories  to  ferrite 
cores.     This  change  in  components  has  permitted  some  far-reaching 
design  changes  that  have  a  significant  impact  upon  the  speed  and 
capabilities  of  the  newer  equipment. 

In  general,  the  newer,   solid  state  computers  have  several 
distinct  advantages  from  the  operational  and  marketing  viewpoints, 
as  compared  to  earlier  equipment.     Some  of  these  advantages  are: 


1 .  Solid  state  machines  are  more  compact,   use  less  electrical 
power,   and  require  less  cooling. 

2.  Solid  state  machines  are  somewhat  more  reliable.    (Over-all 
reliability  is  increased  only  slightly,    since  mechanical 
input-output  equipment  remains  the  most  important  factor 

in  over-all  system  reliability.  ) 
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3.  Solid  state  machines  use  newer  and  more  glamorous 
components,   thereby  giving  them  a  strong  psychological 
appeal. 

4.  Solid  state  machines  that  utilize  core  and  acoustic  delay 
line  memories  have  no  mechanical  motion  internally. 

5.  Solid  state  machines  with  magnetic  core  memories  per- 
mit much  faster  access  and  faster  internal  computation. 


The  major  advantages  of  the  older  vacuum  tube  machines 
are: 

1.  They  are  cheaper  for  an  equivalent  number  of  components. 

2.  They  have  full  complements  of  programming    aids  which 
have  been  refined  and  perfected  through  the  years. 

3.  The  older  machines  have  largely  been  "debugged"  through 
actual  operating  experience  -  the  new  user  is  not  leasing 
unproven  and  untried  equipment. 


Examination  of  the  relative  advantages  of  the  two  types  or 
generations  of  equipment  quickly  shows  that  most  of  the  advantages 
of  the  solid  state  machines  are  of  a  more  enduring  nature  than  are 
the  advantages  of  the  older  machines.  As  the  newer  machines  take 
their  place  in  the  market,  program  libraries  will  be  developed  and 
systems  faults  corrected.  As  this  occurs,  the  current  advantages 
of  the  vacuum  tube  machines  will  largely  disappear. 

The  sole  advantage  remaining  to  the  older  equipment  will  lie 
in  lower  unit  manufacturing  costs.     Since  this  cost  represents  only 
about    2  5%  of  the  total  purchase  price  of  the  equipment,   it  is  con- 
sidered unlikely  that  this  will  have  much  effect. 
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Thus,   the  only  source  of  sales  for  the  G-15  and  its 
counterpart  equipment  lies  in  those  instances  where  they  offer 
greater  capacity  than  an  equivalent  second  generation  machine 
for  less  cost.     Though  it  is  virtually  impossible  to  appraise  the 
suitability  and  economics  of  any  given  machine  against  the  almost 
infinite  variety  of  user  requirements,   the  following  discussion 
should  assist  in  determining  the  relative  position  of  the  G-15 
with  respect  to  its  current  competition. 


3.  A  COMPARISON  OF  THE  FEATURES  AND  CAPABILITIES  OF 
AVAILABLE  EQUIPMENT  INDICATES  THAT  THE  G-15  IS  NO 
LONGER  OUTSTANDING  IN  ITS  PRICE  CLASS 


Exhibits  C-I,   C-II,   and  C-III  of  this  appendix  present  the  major 
features  and  characteristics  of  small  scale  general  purpose  digital  com- 
puters.    From  these  characteristics,   an  impression  of  the  computers' 
organization,   capacities,   and  capabilities  can  be  obtained.     However, 
as  pointed  out  earlier,   final  equipment  selection  seldom  hinges  on  a 
single  capability  or  characteristic.     Rather,   selection  is  usually  made 
on  the  basis  of  what  might  be  termed  a  weighted  average  of  the  various 
features  and  capabilities  of  each  unit  -  the  weighting  being  established 
by  the  nature  of  the  prospective  user's  problems. 

However,   some  general  idea  of  the  G-15's  current  competitive 
position  can  be  obtained  from  a  generalized  comparison  of  its  features 
with  those  being  offered  in  competitive  products. 
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Exhibit  C-l,   following  this  page,    reflects  the  general  characteris- 
tics of  the  available  small  scale  general  purpose  computers.     The  units 
have  been  listed  from  top  to  bottom  in  order  of  ascending  monthly  rental. 
The  following  explanations  apply  to  each  of  the  column  headings: 


Approximate  Monthly  Rental  - 

The  prices  listed  are  for  typical  useful  systems.     Often, 
features  optional  on  some  systems  are  part  of  the  basic 
computer  in  other  systems;  therefore,   the  prices  listed 
must  be  considered  to  be  approximate  estimates  of  relative 
costs.     When  a  price  range  is  provided,   the  lower  price  is 
for  a  basic  system  without  magnetic  tapes.     The  higher  price 
indicates  a  complete  system  with  magnetic  tapes. 

Application  Orientation  - 

The  listed  classifications  -     "E&.S"    (engineering  and  scientific), 
"ADP"  (automatic  or  business  data  processing)  or  "DUAL" 
(indicating  an  equivalent  capability  in  both  areas)  -  reflect  the 
design  and  marketing  orientation  of  the  machine.     However, 
this  does  not  mean  that  certain  units  are  not  or  cannot  be  used 
in  other  areas  of  application. 

Conriponents  - 

"S/S"  indicates  a  second  generation  machine  that  utilizes  tran- 
sistors, diodes,  and  other  "exotic"  components.  VT  indicates 
a  vacuum  tube  machine. 

Modular  Expansibility  - 

A  "high"  indicates  that  a  large  variety  of  components  and  peri- 
pheral equipment  is  available  that  can  greatly  increase  the 
capacities  and  capabilities  of  the  basic  machine. 

High-Speed  Computer  Compatibility  - 

When  another  machine  of  the  same  manufacturer  is  listed,   it 
means  that  the  larger,   faster  computer  can  accept  programs 
written  for  the  small  one  or  that  the  two  machines  can  directly 
communicate  with  each  other. 
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Examination  of  Exhibit  C-I  readily  shows  that  a  considerable 
amount  of  new  G-15  competition  has  entered  the  market  within  the 
past  two  years.     Essentially,   the  machines  in  this  category  are  all 
solid  state  devices,   eight  of  which  are  oriented  to  the  scientific  appli- 
cation area. 


(1)        Several  of  the  New  Machines  Are  Superior  to  the  G-15 
with  Respect  to  Internal  Characteristics 


Exhibit  C-II,  following  this  page,  lists  the  principal 
internal  characteristics  of  the  available  computers.  The 
following  notes  apply  to  the  column  headings  shown: 


Storage  Capacity  - 

Number  of  words  of  addressable  internal  storage  available. 

Average  Access  Time  - 

Storage  cycle  time  to  complete  one  read  or  write  of  a  word 

in  millionths  (U)  or  thousandths  (M)  of  a  second. 

Word  Size  and  Internal  Notation  - 

The  word  size  is  the  smallest  group  handled  as  an  addressable 
unit.  Internal  notation  indicates  the  manner  in  which  informa- 
tion is  handled  within  the  machines. 

Arithmetic  Operations  Available  - 

A  "3"    indicates  that  addition-subtraction,   multiplication,    and 
division  are  performed  by  circuitry.     A  "2"  indicates  that 
addition-subtraction  and  multiplication  are  performed  by 
circuitry.     A  "1"  indicates  that  only  addition-subtraction  is 
performed  by  circuitry.     When  arithmetic  operations  are  not 
performed  by  circuitry,   they  have  to  be  programmed. 
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Internal  Speed  - 

Relative  comparison  based  on  arithmetic  operations  performed 
on  normal  length  numbers.     "Fast"  speed  indicates  an  add  time 
of  less  than  100  microseconds;  "medium"  speed  indicates  an 
add  time,  in  range  from  100  to  1,  000  microseconds;  "slow" 
speeds  indicate  an  add  time  greater  than  1,  000  microseconds. 
An  add  time  is  the  time  required  to  acquire  and  execute  one 
add  instruction. 

Floating  Point  Arithmetic  - 

A  "yes"  means  that  floating  point  arithmetic  is  performed  by 
circuitry  rather  than  programming.     When  the  operation  is 
performed  by  programming,   it  is  both  more  time-consuming 
and  more  nnemory-consuming. 


Examination  of  the  "access  time"  and  "internal  speed" 
columns  readily  shows  the  advantages  offered  by  the  newer 
solid  state,   core  memory  machines.     These  higher  speeds 
result  in  significant  increases  in  the  computational  capacity 
of  the  newer  units  -  without  a  significant  increase  in  price. 
Some  of  these  increases  are  in  the  order  of  10  to  1  over  the 
G-15  and  similar  vacuum  tube  equipment. 

(2)        A  Number  of  Computers  Have  Come  on  the  Market  That 
Offer  Faster  Peripheral  Equipment  than  the  G-15 

Exhibit  C-III,  following  this  page,  lists  the  peripheral 
equipment  that  is  available  to  support  the  various  computers 
evaluated  in  this  appendix.  The  speeds  that  have  been  under- 
lined are  those  that  are  equal  to  or  faster  than  those  offered 
with  the  Bendix  G-15.  Generally  speaking,  the  higher  speed 
peripheral  equipment  is  associated  with  slightly  more  expensive 
computers. 
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However,   it  is  quite  possible  that  future  improvements  or 
equipment  additions  will  result  in  stronger  competition  from 
some  of  the  lower  priced  units  that  have  the  capability  of 
handling  higher  speed  input -output  but  as  yet  do  not  have  the 
required  accessories. 

As  an  aid  in  the  interpretation  of  this  exhibit,   the  follow- 
ing notes  apply: 


Magnetic  Tape  Transfer  Rate  - 

The  number  of  characters  (six  binary  digits)  per  second 

transferred  between  magnetic  tapes  and  computer. 

Magnetic  Tape  Buffering  - 

Indicates  the  operations  that  can  be  performed  simultaneously 
with  magnetic  tape  operations.     "RC"  indicates  reading  and 
computing;  "WC"  indicates  writing  and  computing;  "RWC" 
indicates  reading,   writing,   and  computing. 

Console  Typewriter  - 

"I"  indicates  that  one  is  available  for  input.     "O"  indicates  that 

same  one  is  available  for  output. 


4.         IN  SUMMARY,   THE  MARKET  LIFE  OF  THE  G-15  MAY  BE 
EXPECTED  TO  DECREASE  RAPIDLY  IN  THE  FACE  OF 
COMPETITION  FROM  THE  NEW  SOLID  STATE  COMPUTERS 


The  introduction  of  the  new  solid  state,   modular  computers  such 
as  the  IBM  1620,   Royal  Precision  4000,   Packard-Bell  250,   and  Digital 
Equipment  Corporation's  PDP-1  will  greatly  increase  the  competition 
for  new  installations  and  add  to  the  pressure  from  technological  and 
economic  obsolescence  on  the  already-installed  G-15's.     Little  can 
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be  done  to  the  unit  as  it  stands  to  prevent  this  situation  from  becoming 
progressively  worse.     Stopgap  improvements,   though  possibly  of  short- 
term  benefit,   are  limited  in  scope  and  significance  by  the  basic  design 
of  the  present  machine.     Thus,    it  would  appear  that  the  only  means 
available  to  Bendix  to  protect  its  present  position  in  the  small  computer 
market  is  through  the  development  and  introduction  of  a  small  scale 
machine  with  capabilities  equal  to  or  superior  to  the  second  generation 
equipment  being  offered  by  competition. 


We  have  not  attempted  to  conduct  a  detailed,   model -by-model 
comparative  evaluation  of  the  G-15  in  this  appendix.    It  was  felt  that 
this  has  been  adequately  done  by  the  technical  information  section  of 
the  Bendix  marketing  department.     The  comments  presented  here  are 
merely  intended  to  put  the  present  situation  with  regard  to  the  G-15  in 
its  proper  perspective.     We  feel  that  the  changes  in  the  needs  of  users 
and  the  equipment  available  to  them  are  of  sufficient  magnitude  to  make 
it  evident  that  Bendix  must  have  a  comparable  second  generation  com- 
puter to  remain  fully  competitive. 
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APPENDIX  D  (1) 
COMPARATIVE  TECHNICAL  EVALUATION 
OF  THE  BENDIX  G-20  COMPUTER 

This  appendix  presents  a  relatively  detailed  hardware  evaluation 
of  the  G-20  computer  system  as  compared  to  systems  currently  on  the 
market.     The  analytical  method  employed  in  this  phase  of  our  study 
effort  is  very  similar  to  that  used  by  the  more  sophisticated  computer 
users.     This  method  and  the  results  presented  in  this  appendix  do  not 
take  into  consideration  other  factors  that  may  affect  a  prospect's  ulti- 
mate system  selection.     Some  of  the  more  important  of  these  "nonhard- 
ware  related"  decision  elements  are: 


The  strength  and  effectiveness  of  the  manufacturer's  sales 
and  service  organization. 

The  availability  of  required  programs,   programming  aids, 
and  training  material. 

Rental  or  purchase  inducements  such  as  price  discounting, 
free  program  conversion,   two- shift  operation  on  a  one -shift 
rental  basis,   etc. 

The  over- all  image  of  the  manufacturer  for  quality  products, 
on-time  delivery,   and  acceptable  after- sale  support. 


Each  of  these  considerations  will  affect  the  final  selection  of  equipment 
by  a  specific  prospect  -  the  weighting  of  each  factor  varying  from  company 
to  company.     Since  these  are  qualitative,   rather  than  quantitative,   decision 
elements,  they  have  not  been  included  in  this  portion  of  our  analysis. 
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The  study  upon  which  this  appendix  is  based  was  a  joint  effort 
between  our  professional  staff  and  a  special  "task  force"  of  the  Bendix 
computer  division.     Since  all  of  the  detailed  supporting  data  remained 
with  the  Bendix  group,  the  following  discussion  is  limited  to  the  high- 
lights of  our  findings. 

1.         THE  G-20  COMPETES  DIRECTLY  OR  INDIRECTLY  WITH  14 
DIFFERENT  COMPUTERS 

The  price  range  of  a  typical  G-20  system  extends  from  approxi- 
mately $15,000  to  $40,000  per  month.     Within  this  range,  there  are  12 

modern,    solid  state  digital  computer  systems: 

Tj ,_ ,-       :  v  /:  -2  3      I. G 

Manufacturer  Model 

General  Electric  GE  210  -  - 

Remington  Rand  UNIVAC  m    '7''  -  ~'   ' 

Radio  Corporation  of  America  RCA  501        98'    ' 

International  Business  Machines  IBM  7070     ir' '"'   '  ' 

International  Business  Machines  IBM  7074 
Minneapolis -Honeywell                                        ■        H-800  6-'^-'' 

Control  Data  Corporation  CDC  1604    6.3 

Philco  2000  (210)    i=? 

Radio  Corporation  of  America  RCA  601     5" 

Philco  2000(211) 

International  Business  Machines  IBM  7080     "^  ' 

International  Business  Machines  IBM  7090    ^i  n 

In  addition,   there  are  two  older  vacuum  tube-type  machines  that  are 
competing  to  a  limited  extent  as  new  equipment,  but  poae  a  significant 
threat  as  used  computers  at  discounted  prices.     These  are  the: 

International  Business  Machines  IBM  704 

International  Business  Machines  IBM  709 
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The  primary  strength  of  these  latter  two  units  lies  in  their  proven  per- 
formance and  extensive  program  libraries.     These  "pluses,  "  augmented 
by  a  70%  and  80%  discount  respectively,   permit  them,  under  certain 
conditions, to  compete  on  a  relatively  favorable  basis  with  the  newer 
units  listed  earlier. 


2.  SEVERAL  ADDITIONAL  MACHINES  SHOULD  BE  EVALUATED 

AS  SOON  AS  DATA  BECOME  AVAILABLE  ~ 


Two  new  computers  which  were  recently  announced  -  the  Remington 
Rand  Univac  1107  and  Sylvania  9400  -  have  not  been  included  in  this  analy- 
sis because  of  the  unavailability  of  adequate  information  pertaining  to  their 
characteristics,   capabilities,   and  prices. 

In  addition,  there  are  several  rumors  concerning  new  machines 
that  may  be  announced  in  the  very  near  future.     The  manufacturers 
concerned  are: 


Philco 

Control  Data  Corporation 

Burroughs 


It  is  understood  that  these  units  will  fall  in  the  area  that  is  competitive 
to  the  G-20.     However,   no  additional  data  are  available  at  this  time. 
When  information  becomes  available,  the  recently  completed  competitive 
hardware  analysis  should  be  updated  accordingly. 
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THE  RELATIVE  MERITS  OF  COMPETITIVE  COMPUTER 
SYSTEMS  CAN  BE  MEASURED  IN  TERMS  OF  POWER  OR 
CAPACITY  AND  EFFICIENCY  OR  WORK  PERFORMED  PER 
DOLLAR  EXPENDED 


The  best  measure  of  a  particular  electronic  computer's  capabili- 
ties is  how  well  it  performs  in  accomplishing  the  normal  work  load  of 
the  user.     Obviously,   this  ideal  is  not  possible,   for  each  user's  require- 
ments vary  and  the  opportunity  to  compare  the  efficiency  of  two  or  more 
computer  systemis  under  the  same  work  load  seldom  occurs. 

Therefore,   in  order  to  measure  the  relative  m.erits  of  the  com- 
petitive units  and  the  G-20,   each  machine  has  been  evaluated  on  its 
ability  to  solve  various  "typical"  problems.     In  this  instance,   routines 
or  types  of  operations  that  are  common  to  a  variety  of  scientific  and 
business  problems  have  been  selected  for  study.     Each  of  the  computers 
under  consideration  has  been  programmed  and  the  time  to  complete  the 
required  operation  calculated  on  a  "solution  per  unit  of  time"  and 
"solutions  per  dollar"  basis.     These  two  measures  reflect  the  com- 
parative power  or  capacity  of  each  unit  and  their  relative  efficiency 
in  terms  of  work  performed  for  each  dollar  of  rental. 

(1)       A  Standard  Machine  Configuration  Was  Established 

In  order  to  compare  the  various  units  on  bases  as  nearly 
equivalent  as  possible,   a  standard  machine  configuration  was 
selected.     Each  of  the  systems  was  assumed  to  consist  of: 
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Arithmetic  unit  with  floating  point  hardware. 

16,384  words  or  approximately  64,000  characters 
of  storage. 

Control  console  with  typewriter. 

Control  buffer  or  sim.ilar  unit. 

Eight  high-speed  magnetic  tape  units. 

On-line  card  reader. 

On-line  card  punch. 

On-line  high-speed  printer. 


The  rental  values  used  in  the  remainder  of  this  analysis  are  the 
sums  of  the  manufacturer's'  list  prices  for  each  of  the  items  shown. 
Both  list  and  discounted  prices  have  been  used  in  the  case  of  the 
IBM  704  and  IBM  709,   inasmuch  as  these  systems  are  being 
marketed  in  this  manner. 


(2)        The  Operations  Performed  by  a  Computer  System  Were 
Examined  To  Determine  Their  Importance  in  Each 
Application  Area 


The  two  major  tasks  associated  with  all  computing  and  data 
processing  problems  are  input-output  and  internal  operations. 
Most  of  the  newer  systems  are  buffered  so  that  these  operations 
can  be  performed  simultaneously.     The  one  situation  that  places 
a  strain  on  input-output  and  internal  operations  occurs  in  data 
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sorting  and  file  updating  problems.     These  tasks  have  been  con- 
sidered separately  in  order  to  obtain  an  indication  of  each  system's 
capabilities  when  used  for  this  purpose. 

In  addition  to  buffering,   several  of  the  newer  systems  possess 
the  ability  to  solve  several  problems  simultaneously  on  an  interrupt 
basis.     This  ability  is  provided  in  the  Bendix  G-20  by  the  control 
buffer  and  communication  lines.     It  has  not  been  considered  in  this 
study,  because  the  full  significance  of  this  development  has  not  been 
established  under  nornnal  operating  conditions. 

The  internal  operations  that  are  performed  in  a  modern  com- 
puter can  be  divided  into  four  main  categories: 


Arithmetic  operations  -time  spent  by  the  arithmetic  unit  in  doing 
useful  and  necessary  arithmetic. 

Data- handling  operations  -  time  spent  moving  data  from  one 
storage  location  to  another  and  in  rearranging  and  modifying 
the  data. 

Housekeeping  operations  -  counting  of  iterations,   modifying  and 
constructing  addresses,   and  determining  what  is  to  be  done  next. 

Storage  accesses  -  time  spent  in  transferring  the  instructions 
from  storage  to  the  control  unit  and  the  time  spent  transferring 
operands  and  partial  results  to  and  from  storage. 


The  relative  capacity  and  efficiency  of  each  of  the  computer  systems 
considered  to  be  competitive  to  the  G-20  are  examined  in  the  follow- 
ing points. 
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4.  THE  INTERNAL  OPERATIONS  OF  THE  G-20  ARE  RELATIVELY 

POWERFUL  AND  EFFICIENT  FOR  A  COMPUTER  IN  ITS  PRICE 
CLASS 

Each  of  the  four  key  internal  operating  characteristics  of  the  G-20 
and  its  competitors  has  been  measured  and  reduced  to  an  index  value 
relative  to  the  G-20.     These  data  are  presented  in  graphical  form  on 
the  following  pages,   along  with  a  discussion  pertaining  to  the  method  of 
measurement  employed  in  each  case.     Exhibit  D-I,   following  this  page, 
is  typical  of  the  other  exhibits  to  follow.     A  few  moments  of  study  will 
aid  in  the  interpretation  of  the  remainder  of  this  evaluation. 


(1)        Capacity  and  Efficiency  Are  a  Function  of  the  Machine's 
Ability  To  Perform  Simple  Operations 


In  engineering  and  scientific  applications,  the  most  important 
operations  in  terms  of  time  consumed  are,   in  general,  the  arithmetic 
operations,   housekeeping  operations,   and  storage  accesses.     In  addi- 
tion,  some  problems  require  extensive  input-output  operations,  but 
these  are  not  considered  typical. 

Based  upon  the  work  of  John  Von  Newmaim  and  H.  H.  Goldstein, ^^' 
it  has  been  assumed  that  the  speed  of  internal  computation  is 
directly  proportional  to  storage  access  time,   addition  time,   and 


W  H.   H.   Goldstein:    "Systematics  of  Automatic  Electric  Computers. ' 
Proceedings  of  the  Darmstadt  Collojuiu.Ti,  October  1955. 
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(9) 

multiplication  time.     '    Each  of  these  operations  is  shown  in 

Exhibits  D-II,   -III  and  -IV,   following  this  page. 


(2)        Housekeeping  Operations  Were  Evaluated  on  the  Basis  of  a 
Computer's  Ability  To  Perform  an  Iterative  Routine 


The  internal  arithmetic  and  memory  access  operations  con- 
sidered above  are  common  to  all  engineering  and  scientific  problems, 
and  many  data  processing-type  problems.     However,   the  above 
method  does  not  show  the  relative  ability  of  the  various  systems  in 
terms  of  their  power  and  efficiency  in  handling  internal  "housekeeping 
operations.     This  capability  can  best  be  evaluated  by  considering  a 
problem  that  requires  extensive  use  of  this  nonarithmetic  task. 


(2)consider  that  the  times  required  for  arithmetic,   "housekeeping"  and  storage  access  operations  are 
additive.     Then,  as  pointed  out  in  reference  1,  the  time  required  for  solving  a  problem  may  be 
written  as: 

T  =  KMN 

where, 

N  =  number  of  multiplications 

M  =  multiplication  time  (exclusive  of  access  time) 

K  =  constant  for  each  machine  and  problem 

This  formula  is  based  upon  the  assumption  that,  on  the  average,  each  multiplication  is  imbedded 
in  a  sequence  of  (A  +  1)  instructions  consisting  of  one  multiplication  and  A  nonmultiplicative 
instructions,   each  of  which  takes  an  average  time  L  to  execute.    The  time  to  execute  these 
instructions  is  then: 

t  =  M  +  AL +  (Atl)(aj +  a^) 

where, 

a.   =  Instruction  access  time 

ap  =  operand  access  time 
then, 

T  =  Nt  =  KMN 

M 
K  ,  1  ^.  AL  ^  (A+l)(ai  t  ap) 

M  M 

If  we  assume  that  the  average  time  to  execute  an  instruction  (L)  is  directly  proportional  to  addition 

time,  then  the  speed  of  internal  computation  is  directly  proportional  to  storage  access  times,   addition 

times,  and  multiplication  times. 


40-927    O  -  pt.    7-27 
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In  the  engineering  and  scientific  application  areas,   problems 
that  fit  these  requirements  are: 

Matrix  inversions 

Solution  of  sets  of  linear  equations 

Integration  of  partial  differential  equations 

The  number  of  instructions  contained  in  the  iterative  procedures 
or  "inner  loops"  involved  in  each  of  these  is  highly  variable.     How- 
ever,  all  of  them  require  the  "housekeeping"  operations  of  counting 
iterations,   constructing  and  modifying  addresses,   and  determining 
what  to  do  next  (testing  and  control). 

The  following  problem  was  selected  as  representative  of 
this  particular  machine  requirement. 


IfiOO 

Swan.    =        ^    (A^    X     B^    +     Ci    +      D^) 


It  has  been  programmed  and  timed  in  both  floating  point  and  fixed 
point  form.     A  minimum  level  of  precision  of  eight  decimal  digits 
was  assumed  to  be  necessary  for  most  engineering  and  scientific 
problenis.     However,  the  six-digit  floating  point  form  possible 
with  the  G-20  was  also  evaluated  and  is  shown  in  the  supporting 
tables  at  the  end  of  this  appendix. 
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Exhibits  D-Vand  VI,   following  this  page,   show  the  compara- 
tive results  of  this  analysis  for  the  fixed  and  floating  point  form. 
Four  machines  are  not  shown  on  the  floating  point  exhibit;  three 
must  be  programmed  and  are,   thus,   not  competitive  in  this  instance, 
and  the  fourth,  or  Univac  III,   could  not  be  evaluated  for  lack  of  the 
necessary  data. 

5.  THE  INPUT-OUTPUT  CAPABILITIES  OF  THE  G-20  -  THOUGH 

GOOD  -  ARE  NOT  AS  OUTSTANDING  AS  ITS  INTERNAL  SPEEDS 

The  G-20  is  primarily  directed  toward  the  engineering-scientific 
field,   and,   as  such,   requires  superior  internal  operating  capacity  and 
efficiency.     However,  data  processing  and  E&S  applications  are  becoming 
increasingly  intermixed;  dual  usage  is  becoming  more  the  rule  than  the 
exception.     In  an  effort  to  appraise  the  G-20's  relative  competitive  posi- 
tion as  a  data  processor,  two  capabilities  have  been  exam.ined:  internal 
data  handling  and  merge-sort  operations. 


(1)        Internal  Data  Handling  Is  Somewhat  Slower  than  the  Better 
Competitive  Machines 


In  data  processing  operations,  both  input-output  and  internal 
data-handling  capabilities  are  important.     In  general,   arithmetic 
operations  are  not  as  important  as  they  are  in  engineering- scientific 
work.     As  an  indication  of  a  given  computer's  internal  data-handling 
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abilities,   an  evaluation  of  the  number  of  characters  available  per 
memory  access  was  performed  and  is  presented  as  Exhibit  D-VII, 
following  this  page.     This  characteristic  and  the  ability  to  transfer 
blocks  of  data  (greater  than  one  word)  are  indicative  of  a  machine's 
data  processing  capabilities.     These  operations  are  very  important 
in  sorting,   file  maintenance,   and  report  preparation  routines  where 
large  quantities  of  data  are  consistently  being  moved  and  modified. 


(2)        The  Pending  Change  in  Tape  Specifications  Reduces  the 

G-20's  Sorting  Capabilities  from  "Outstanding"  to  "Good" 


Merge-type  sorting  on  magnetic  tape  is  one  of  the  best  indica- 
tions available  of  a  machine's  input-output  capabilities.     In  this  type 
of  sorting,   extensive  use  is  made  of  the  system's  magnetic  tape 
facilities  by  continually  moving  data  from  tape  through  the  central 
processor  and  back  to  tape.     Because  of  the  buffering  associated 
with  present-day  computers,   it  is  possible  to  perform  these  three 
operations  simultaneously.     Normally,   the  reading  and  writing  of 
naagnetic  tape  is  the  most  time-consuming  element  of  this  process. 
In  an  effort  to  appraise  the  G-20  as  a  data  processor,  the  following 
merge-sort  problems  were  employed: 
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1.  10,000  records,   200  characters  per  record, 
20  character  key 

2.  40,  000  records,   400  characters  per  record, 
20  character  key 


Assumptions: 


6  magnetic  tape  units 

60,  000  character  internal  memory  capacity 


The  results  of  this  evaluation  are  presented  as  Exhibits  D-VIII 
and  -IX.     The  indexes  shown  are  based  on  G-20's  originally 
published  tape  specifications.     The  improved  relative  perform- 
ance of  the  competitive  equipment,   based  on  the  pending  change 
in  G-20  tape  performance,   is  also  shown. 

It  can  readily  be  seen  that  the  tremendous  increase  in  start 
time  for  the  writing  operation  greatly  reduces  the  effective  speed 
of  the  G-20  magnetic  tape  units.    Under  the  original  5  millisecond 
start-stop  time,   the  G-20  was  better  in  merge-sort  operations 
than  all  competitive  systemis  except  the  RCA  601  on  a  capacity 
and  efficiency  basis.     The  pending  change  from  5  millisecond  to 
25  millisecond  start-write  time  will  place  the  G-2  0  at  a  competi- 
tive disadvantage  with  respect  to  the  Univac  III,   Honeywell  800, 
Philco  2000  (Models  210  and  211),   and  the  RCA  601.     This  is 
particularly  important,    in  that  it  gives  the  Univac  III  a  2.  5  to  1 
advantage  over  the  G-20,   with  the  former  being  a  lower  priced 
system. 
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6.  THE  G-20  IS  AMONG  THE  BEST  COMPUTERS  ON  THE  MARKET 

TODAY 

A  number  of  individual  machine  characteristics  and  capabilities 
have  been  evaluated  on  the  preceding  pages.     Of  these,  two  are  reason- 
ably indicative  of  a  specific  computer's  capabilities  in  engineering  and 
scientific  applications  and  in  data  processing  applications.     For  scientific, 
the  floating  point  summation  problem  shown  in  Exhibit  D-VI  and  for  data 
processing,   the  merge-sort  problem  shown  in  Exhibit  D-VIII. 

The  relative  indexes  for  each  of  these  problems  are  shown  on 
Exhibit  D-X,   following  this  page.     This  chart  differs  slightly  from  the 
preceding  nine,   in  that  system  capacity  is  plotted  against  the  system 
price  index.     The  efficiency  index  (capacity  per  dollar  of  rental),   is  not 
shown  as  a  bar  for  each  computer,  but  as  a  range  of  equivalent  efficiency 
to  the  G-20.     In  effect,  this  range  shows  what  the  capacity  should  be 
relative  to  system  price  for  a  unit  equally  efficient  as  the  G-20.     A 
range  of  plus  or  minus  20%  has  been  used,   since  we  do  not  believe  the 
average  consumer  would  go  into  as  detailed  an  analysis  as  this  one  and 
thus  would  not  place  much  emphasis  on  relatively  small  degrees  of 
difference  in  efficiency. 

The  second  major  difference  between  this  and  the  preceding 
exhibits  is  that  each  system  is  represented  by  two  bars,   one  showing 
its  capacity  in  the  engineering-scientific  area  (as  reflected  by  its 
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capabilities  in  the  solution  of  the  floating  point  summation  problem)  and 
the  other  in  the  data  processing  area  (as  reflected  by  its  capabilities  in 
the  10,000  record  mcrge-sort  problem). 

The  significance  of  this  exhibit  lies  in  the  relative  positions  of  the 
various  equipments.     First,   consider  the  four  quadrants: 


The  Upper  Left:  System.s  that  fall  within  this  quadrant  have 
capabilities  equal  to  or  better  than  the  G-20  at  a  price  equal 
to  or  less  than  the  Bendix  system. 

The  Upper  Right:    These  systems  have  capacity  equal  to  or 
greater  than  the  G-20  and  an  equivalent  or  higher  price. 

The  Lower  Right:    Here,   we  find  systems  with  capacity  equal 
to  or  less  than  the  G-20,  but  at  a  higher  price. 

The  Lower  Left:    This  quadrant  contains  systems  with  lower 
capacity  and  at  a  lower  price  than  the  Bendix  system. 


Next,   consider  the  range  of  equivalent  efficiency.     Systems  that 
fall  below  the  lower  limit  of  this  range  provide  more  than  20%  less 
capacity  per  dollar  of  rental  than  the  Bendix  system.     Those  above  the 
upper  limit  perform  20%  or  more  operations  per  dollar  than  the  G-20. 
The  systems  within  this  range  are  approximately  equal  (+  20%)  to  the 
G-20  in  efficiency,  though  capacity  may  be  higher  or  lower.     Examina- 
tion of  this  exhibit  brings  forth  several  significant  conclusions  relative 
to  the  competitive  position  of  the  Bendix  G-20  in  terms  of  its  price  and 
capabilities. 
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(1)        Of  the  Sixteen  Systems  with  Which  It  Competes,   the  G-20 
Faces  Strong  Hardware  Competition  from  Only  Five  in 
Engineering- scientific  Applications 


Only  five  competing  systems  offer  equivalent  value  to  the 
G-20.     These  are  the  Honeywell  800,   CDC  1604,   RCA  601, 
Philco  2000  (Model  211),   and  the  IBM  7090.     Each  of  these 
systems  offers  50%  or  more  capacity  at  a  relatively  higher  price. 
The  RCA  601  stands  out  as  the  best  value  in  the  group,   with  the 
Philco,   Honeywell,   and  Bendix  systems  running  second. 

Within  a  price  range  of  50%  either  way,  the  Bendix  system 
is  the  best  value  and  offers  the  highest  capacity  of  any  computer 
on  the  market.     The  possible  exception  to  this  may  be  the  Univac  III, 
which  is  not  shown  for  lack  of  data. 


(2)        In  Data  Processing  Applications,  the  G-20  Faces  Strong 
Competition  from  Seven  Systems 


The  most  serious  threat  to  the  G-20  in  this  area  appears 
to  be  the  Univac  III,   for  it  offers  almost  two  and  a  half  times  the 
capacity  of  the  G-20  at  a  price  5%  lower.     The  GE  210  would  be 
the  second  contender,   in  that  it  offers  the  same  capacity  at  a  20% 
lower  price,   while  the  RCA  501,   though  of  about  the  same  capacity, 
is  approximately  5%  more  expensive. 


40-927   O  -  pt.    7-28 
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Among  the  units  with  higher  data  processing  capacity  than 
the  G-20,  the  Honeywell  800,   Philco  2000  (Models  210  and  211), 
and  the  RCA  601  stand  out  as  equal  or  better  values  than  the 
Bendix  system. 


(3)        In  Dual  Applications,  Serious  Competition  May  Be  Expected 
from  About  Three  Systems,  All  Higher  Priced  than  the  G-20 


There  appear  to  be  only  three  other  systems  that  offer 
equivalent  value  to  the  G-20  in  both  types  of  applications,  those 
requiring  fast  internal  computation  and  those  requiring  extensive 
data  handling  and  input-output.     These  systems  are  the  Honeywell 
800.  RCA  601,   and  Philco  2000  (211),   and  probably  the  Univac  111. 


(4)        These  Conclusions  -  Though  Indicative  of  Relative  Hardware 
Capabilities  -  Should  Be  Kept  in  Their  Proper  Perspective 


This  evaluation  has  only  taken  into  consideration  each  system's 
ability  to  perform  a  series  of  arbitrarily  selected  operations  and 
problems.     Those  selected  may  not  be  in  any  respect  similar  to 
the  requirements  of  a  specific  prospect  or  user.     Every  effort  has 
been  made  to  select  "typical"  computer  requirements,  but  in  truth, 
relatively  few  "typical"  situations  exist. 

This  evaluation  also  does  not  reflect  simplicity  of  program- 
ming,  availability  of  programs  and  routines,   or  the  manufacturer's 
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service.     Each  of  these  has  a  bearing  on  final  equipment  selection. 
Partial  proof  of  this  fact  is  evident  from  the  acceptance  of  IBM 
products  in  the  market  place,   in  the  face  of  their  poor  showing 
throughout  this  "hardware"  comparison. 

The  tables  following  this  page  present  the  detailed  support- 
ing data  from  which  this  analysis  and  Exhibits  D-I  through  D-X 
were  developed. 


This  appendix  has  presented  a  comparative  technical  evaluation  of 
the  Bendix  G-20  against  the  16  computers  with  which  it  competes.     In  a 
sense,   this  evaluation  was  conducted  in  a  vacuum,    in  that  the  capabilities 
of  each  of  the  units  were  considered  purely  on  the  basis  of  performance 
and  price  -  the  criteria  that  the  sophisticated  user  would  select  as  a 
measure  of  the  most  economical  unit  for  his  needs. 

Appendix  E,   which  follows,   presents  a  brief  summary  of  the 
responses  obtained  from  a  selected  group  of  computer  users  in  various 
industries  and  areas  of  the  United  States. 
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RESULTS  OF  THE  COMPUTER  USER  INTERVIEW  PROGRAM 

To  augment  the  statistical  work  done  to  analyze  and  evaluate  com- 
puter market  trends,    it  was  concluded  that  a  limited  number  of  user 
interviews  should  be  made.     Respondents  were  approached  by  our  staff 
members  who,    representing  an  anonymous  manufacturer,   were  seeking 
information  on  how  users  could  be  served  better  by  manufacturers  and 
opinions  on  certain  phases  of  the  computer  industry.     Individuals  express- 
ing these  opinions  were  assured  that  they  would  not  be  quoted  directly  and 
that  their  views  would  not  be  held  up  as  representative  of  the  views  of  the 
organizations  they  served.     On  this  basis,   most  interviewers,   anxious  to 
make  their  views  known  to  manufacturers,   expressed  their  opinions  rather 
freely. 

While  time  and  budget  did  not  permit  scientific  sampling  and  ques- 
tionnaire techniques,   knowledgeable  and  representative  users  were  selected 
in  various  industries  and  geographical  areas  of  the  country.     A  concerted 
effort  was  made  to  select  interviewees  who  were  not  currently  IBM  users, 
as  well  as  those  who  are,   to  try  to  avoid  a  completely  biased  response, 
but  because  of  IBM's  market  position,   most  interviewees  had  some  type 
of  IBM  equipment  in  their  computer  systems.     The  interviews  were  con- 
ducted in  some  depth,   guided  by  a  questionnaire,   and  the  responses  gen- 
erally paralleled  the  findings  of  the  statistical  analysis. 
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1.         IBM  COMPLETELY  DOMINATED  THE  FIELD 

The  history  and  current  situation  at  respondent  locations  indicated 
that  most  were  and  are  IBM  customers.     While  there  was  equipment  of 
other  manufacturers  scattered  around,    90%  of  the  respondents  had  IBM 
products  installed.     A  consensus  of  responses  relating  to  equipment  is 
briefly  summarized  as  follows: 

(1)  Most  installations  had  card  preparation  and  input  systems. 

(2)  Program  assistance  and  availability  were  at  least  as  im- 
portant as  the  somewhat  minor  technical  performance 
differences  to  most  users,    and  usually  more  important 
than  price  when  the  installations  were  being  considered. 

(3)  Nearly  all  installations  were  leased  and  few  users  were 
in  favor  of  outright  purchase. 

(4)  Most  installations  were  being  used  up  to,   or  almost  up  to, 
capacity. 

(5)  Even  though  respondents  were  selected  heavily  from  the 
engineering  and  scientific  area,  most  mentioned  a  pref- 
erence and  need  for  data  processing  capability  also. 

(6)  Most  users  were  attempting  to  develop  their  own  skilled 
programming  staffs,   but  wanted  assistance  available  from 
the  manufacturer. 

(7)  Most  interviewees  belonged  to,  supported,  and  favored 
organized  user  groups. 

(8)  70%  of  the  users  ran  and  favored  an  open  shop. 
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2.  MOST  RESPONDENTS  WERE  PROSPECTS  FOR  ADDITIONAL, 
EQUIPMENT  SALES  NOW  OR  IN  THE  NEAR  FUTURE 

In  line  with  the  fact  that  most  present  installations  were  being  used 
nearly  up  to  capacity,   respondents  generally  indicated  that  they  were  in 
the  market  for  additional  equipment,   were  ready  to  "trade  up"  to  bigger 
machines,   or  were  at  least  considering  it.     There  was  a  tendency,   as 
the  user  acquired  more  experience,   for  the  work  to  expand  to  fill  avail- 
able machine  time.     There  was  general  agreement  that  some  sort  of 
feasibility  study  was  the  first  step  in  the  process  of  expanding  installa- 
tions and  that  equipment  selection  probably  would  be  based  again  on 
program  assistance  availability,   performance,   and  price  -  in  that  order. 
Nearly  all  respondents  were  certain  that  they  would  be  spending  more 
money  for  equipment  three  years  hence  than  they  are  now. 

3.  IBM  WAS  PRE-EMINENT  IN  THE  AREA  OF  SALES  AND  SERVICE 
COVERAGE 

Though  most  respondents  were  experienced  users  and  thus  less 
prone  to  depend  completely  on  manufacturer  image,   most  agreed  that, 
like  it  or  not,   IBM  was  pre-eminent  in  the  field  as  far  as  sales  and 
service  were  concerned,  and,  more  important,  certainly  conveyed  that 
image  to  the  users.    IBM  sales  and  service  coverage  was  far  and  away 
the  most  extensive.      Nearly  all  had  been  contacted  at  least  once  by 
almost  all  manufacturers  during  the  preceding  six  months,  but  IBM  has 
and  maintains  the  most  complete  sales  coverage.     Some  respondents, 
although  favoring  other  manufacturers'  hardware  to  a  marked  degree. 
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indicated  that  they  would  probably  string  along  with  IBM  because  they 
felt  safer  with  this  choice,   or  because  their  management  would  reverse 
their  decision  if  they  proposed  non-IBM  equipment,   based  on  the  image 
that  IBM  has  been  able  to  project. 

The  respondents  contacted  during  the  course  of  the  field  work  were, 
as  a  group,   more  experienced  and  sophisticated  than  the  average  prospec- 
tive buyer  of  computer  equipment,   and  consequently  made  more  knowledge- 
able and  pointed  remarks  during  the  course  of  the  interviews.     Not  all  of 
them  thought  that  IBM  was  all  things  to  all  people  in  this  field,   of  course, 
but  enough  of  them  did  "£ive  the  devil  his  due,  "  reluctantly  or  otherwise, 
to  indicate  how  overpowering  the  IBM  image  and  sales  coverage  efforts 
are  in  this  field,   and  how  important  "software"  is  to  the  distribution  of 
hardware.     Users  frequently  m^ade  the  observation  that  they  usually  had 
to  go  to  a  great  deal  of  trouble  to  seek  out  and  learn  something  from  manu- 
facturers other  than  IBM,   and  that  these  manufacturers  could  not  be  relied 
upon  to  contact  them  voluntarily  and  provide  accurate  information.     In  con- 
trast to  this,   IBM  representatives  were  covering  them  and  providing  infor- 
mation about  their  products  on  a  regular  and  frequent  basis. 

4.         IBM  WAS  THE  TOP  RANKED  MANUFACTURER  PRIMARILY 
BECAUSE  OF  THEIR  MARKETING  ABILITIES 

In  evaluating  available  equipment  and  suppliers,   only  50%  of  the 
respondents  ranked  IBM  equipment  first,   but  80%  ranked  IBM  as  tops  in 
respect  to  program  and  applications  support  and  caliber  of  sales  and  service. 
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Most  respondents  observed  that,   for  their  purposes,    some  of  the  more 
technical  differences  in  hardware  capabilities  were  secondary  to  the 
program  and  applications  support  and  the  availability  of  service.     A 
summary  of  the  opinions  expressed  about  each  manufacturer  is  as  follows: 

(1)  Bendix  -  good  hardware,   little  else  known. 

(2)  Burroughs  -  good  hardware,   little  else  known. 

(3)  Control  Data  -  good  hardware,   little  else  known, 
even  hardware  not  widely  known. 

(4)  GE  -  capable,   good  image,   beginning  to  make  their 
presence  known. 

(5)  IBM  -  top  rated  image,    sales,   and  service. 

(6)  Honeywell  -  good  hardware,   making  marketing  efforts  felt. 

(7)  NCR  -  not  well  known  or  evaluated. 

(8)  Philco  -  good  hardware,  beginning  to  make  slight  market- 
ing effort,  high  price. 

(9)  RCA  -  good  hardware,   making  marketing  efforts  felt. 

(10)  Remington  Rand  -  well  known,   acceptable  hardware, 
weak  in  marketing  and  sales  effort. 

(11)  Royal  McBee  -  thought  of  more  as  office  machinery  supplier 
than  computer  manufacturer. 

In  addition  to  the  above-described  field  work,  the  services  of  the 
Booz,    Allen  &  Hamilton  electronic  data  processing  group  were  drawn 
upon  freely  to  augment  our  efforts  in  the  field  of  equipment  evaluation, 
especially  in  the  technical  areas. 
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Exhibit  E-I,   following  this  page,    gives  a  complete  list  of  re- 
spondents contacted  and  interviewed  in  depth  during  the  course  of  the 
field  work.     Following  Exhibit  E-I  is  Exhibit  E-II,   a  sample  of  the 
questionnaire  used  to  guide  the  interviews. 
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EXHIBIT  E--(l) 
BENDIX  CORPORATION 

RESPONDENTS  TO  FIELD  SURVEY  INTERVIEWS 


U.  S.  Navy 
Bureau  of  Ships 
Washington.  D.  C. 
Chief,  Computer  Systems 

Bureau  of  Standards 
Washington,  D.  C. 
Chiet  Applied  Mathematics 

Chas.  Pfizer  &  Co. ,   Inc. 
Brooklyn,   New  York 
Chief,  Computer  Systems 

United  Aircraft 

East  Hartford.  Connecticut 

Director  of  Scientific  Computers 

Grumman  Aircraft 
Long  Island,  New  York 
Director  of  Research 

Socony  Mobil  Oil  Co. 
New  York,  New  York 
Assistant.  Director,  Computer  Center 

Union  Carbide  Corp. 
New  York,  New  York 
Chief,  Computer  Systems 

North  American  Aviation,  Inc. 
Downey,  California 
Superintendent,  Digital  Analysis 

Space  Technology  Laboratories,   Inc. 

Los  Angeles,  California 

Associate  Director,   Data  Reduction  Center 

Richfield  Oil  Corp. 
Los  Angeles,  California 
Linear  Programming  Director 

Marquette  University 
Milwaukee,  Wisconsin 
Director  of  Computer  Center 
School  of  Engineering 


Motorola,  Inc. 
Chicago,  Illinois 
Systems  Director 

Monsanto  Chemical  Co. 
St.  Louis,  Missouri 
Assistant  General  Manager 

McDonnell  Aircraft  Corp. 

St.  Louis,  Missouri 

Director,  Engineering  Computer  Facility 

Armour  Research  Foundation 

Chicago,  Illinois 

Assistant  Director,   Electronics  Research 

Admiral  Corp. 

Chicago,  Illinois 

Director  of  Systems  Department 

A.  O.  Smith  Corp. 
Milwaukee,  Wisconsin 
Technical  Director 

The  Standard  Oil  Co.  (Ohio) 
Cleveland,  Ohio 
Chief,   Data  Processing 

Bell  &  Howell  Co. 
Chicago,  Illinois 
Director  of  Computers 

Babcock  &  Wilcox 

Alliance,  Ohio 

Vice  President,  Research 

American  Enka 
Enka,  North  Carolina 
Chief  Engineer 

Teletype  Corp.  (AT&T) 
Chicago,  Illinois 
Director,  Computer  Center 


5277 


EXHIBIT  E-I(2) 


Allis-Chalmers  Mfg.  Co. 
Milwaukee,  Wisconsin 
Director,  Computer  Department 

Phillips  Petroleum  Co. 
Battlesville,  Oklahoma 
Director,  Computer  Center 

Humble  Oil  Co. 
Houston,  Texas 
Supervisor,  Computer  System 


Bendix  Research 
Detroit,  Michigan 
Supervisor,  Computer  Systems 

Socony  Mobil  Oil  Co. 

Field  Research  Lab. 

Dallas,  Texas 

Supervisor,  Computer  Systems 


40-927   O  -  pt.    7-29 
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Company 

City 

Interviewee Name 

Position 


Interviewer_ 
Date 
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EXHIBIT  E-II  (2) 


I.    HISTORY  AND  CURRENT  SITUATION 


1.  Please  review  the  company's  use  of  electronic  data  processing  equipment. 


(1)  Date  of  First  Installation 

(2)  What  Applications 


(3)  What  Equipment 


(1)  Date  of  Second  Installation 

(2)  What  Applications 


(33  What  Equipment 


(1)  Date  of  Third  Installation 

(2)  What  Applications 


(3)         What  Equipment 


5280 


What  equipment  does  your  company  now  operate? 


Central  Processor:    MFR. 
Tape  Units:    NUMBER  _  " 


Input  and  Output  Equipment: 


How  is  program  data  prepared  ? 


How  is  input  data  prepared  ? 


EXHIBIT  E-II  (3) 


MODEL_ 
TYPE 


Rank  the  factors  that  governed  the  selection  of  this  equipment. 


Price 


Performance 


Manufacturer 

Program  Availability 

Compatibility  with  Existing  Equipment_ 
Other 


Do  you  lease  or  purchase  this  equipment  ? 
Approximate  Monthly  Rental  $ 


or  Purchase  Price  $ 


3.  How  many  hours  per  MONTH  -  WEEK  -  DAY  are  you  running  on  the  central  processor? 


What  is  the  approximate  split  of  this  time  between  engineering  and  scientific 
and  data  processing <%  ? 
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5.  Briefly  describe  your  more  typical  engineering  and  scientific  problems. 


Rank  Main  Application(s) 
6.  Briefly  describe  your  data  processing  applications. 


Rank  Main  Application(s) 


7.  Briefly  describe  the  operation  of  your  computer  installation. 

Open  or  closed  shop  ? 

Extent  of  internal  utility  and  systems  programming? 


What  program  support  do  you  expect  the  manufacturers  to  provide? 


What  benefit  do  you  derive  from  user  organizations? 
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II.     FUTURE  PLANS 


1,  Do  you  see  any  future  changes  in  the  use  and  application  of  your  computers? 


2.  What  implications  do  these  changing  requirements  have  on  your  computer  capabilities  ? 


4.  What  procedure  will  you  follow  in  the  selection  of  this  equipment? 


3.  What  plans  do  you  have  for  future  equipment  additions,  replacement  or  changes  ? 
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5.  What  factors  will  govern  this  selection  (in  their  order  of  importance)? 


Price 

Performance 


Manufacturer 

Program   Availability 

Compatibility  with  Existing  Equipment_ 
Other 


6.  How  much  do  you  think  you  will  be  spending  for  equipment  three  years  hence  as  compared  to  now? 


III.    EVALUATION  OF  AVAILABLE  EQUIPMENT  AND  SUPPLIERS 


1.  How  would  you  rank  available  computers  in  their  ability  to  fulfill  your  needs? 


2.  How  do  you  rank  the  various  manufacturers  in  respect  to  program  and  applications  support? 
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3.  How  do  you  rank  the  manufacturers  with  respect  to  the  caliber  of  their  sales  and  service? 


4.  What  manufacturers  have  called  on  you  in  the  past  six  months?     (How  many  times?) 


What  is  your  over-all  opinion  of  each  of  the  following  manufacturers? 
Bendix 


Burroughs 


Control  Data 
GE 


IBM 


Honeywell 
NCR 


Philco 
RCA 


Remington  Rand 
Royal  McBee 
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IV.    DISCUSSION  OF  FUTURE  TRENDS  IN  THE  USE  OF  COMPUTERS 


1.  Impact  of  Modular  Design  - 

Large  vs.  Multiple  Small 
Satellite  Concept 

2.  Application  Centralization  or  Decentralization  - 

Scientific  vs.  Business  vs.  Process  Control 

3.  Will  a  used  computer  market  develop? 


4.  What  impact  do  you  see  service  bureaus  having  on  developments  in  the  computer  industry? 


5.  What  hardware  or  software  needs  do  you  envision  that  are  not  now  satisfied? 
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the  aiitomnlic  handling 
of  injormution 


august 


readout 


ATIACHMKNT  #  3 

THE  WEED  OUT! 

Still  prognosticating  a  dim  future  for  the  staying  power  of  computer  manu- 
facturers, a  generous  number  of  market  analysts  have  gatliered  and  gar- 
nished their  statistics  with  perfectly  reasonable  logic. 

Their  basic  contention:  although  the  market  for  hardware  will  continue 
to  prosper,  it  is  clearly  impossible  for  the  present  number  of  computer  manu- 
factiirers  (a)  to  sur\'ive  tlie  substantial  investment  required  for  advanced 
technology,  particularly  where  there  is  no  strong  alternative  market  to  ab- 
sorb heavy  annual  losses  (i.e.,  t.v.  sets  or  electric  razors);  (b)  to  maintain 
satisfactory  field  support  and  software  backup;  (c)  to  mass  produce  medium 
and  large  scale  systems,  and  finally  (d)  to  compete  \\'ith  a  large  flock  of  com- 
parable firms,  all  offering  basic;\Ily  the  same  equipment  for  "a  narrow, 
vertical  market." 

Their  conclusion:  "the  weed  out"  will  surely  take  place  within  a  handful 
of  years  with  three  or  four  firms  dominating  the  field  and  the  remainder 
(if  they  insist  on  remaining)  accepting  a  minute  fraction  of  tlie  luarket. 

In  support  of  their  forecasts,  market  analysts  have  been  confronted  with 
one  irksome  problem,  namely,  all  visible  evidence  of  late,  has  indicated  they 
are  dead  wrong  in  both  contention  and  conclusion. 

Despite  the  fact  that  a  number  of  forecasts  have  pointed  to  small  com- 
panies as  the  first  to  expire,  it  is  precisely  in  this  area  where  some  of  the 
real  strengths  of  the  industry  have  appeared.  Not  only  have  these  "weenies" 
persisted  in  selling  their  machines,  but  they  continue  to  announce  new  hard- 
ware of  sizeable  proportions. 

Perhaps  the  best  example  is  Control  Data  Corp.  with  its  160A,  1604,  soon- 
to-be-announced  924  and  Stretch-class  6600.  Packard  Bell  Computer  is 
another  case  in  point  where  rumor  of  corporate  lack  of  optimism  in  its  com- 
puter division  will  find  little  support  when  PB  announces  its  350  late  this 
Fall.  Computer  Control  Corp.'s  forthcoming  DDP  and  El-tronics'  ALWAC 
IV,  a  solid  state  entry  to  be  ready  next  year,  are  further  indications  that  the 
staying  power  of  the  small  company  is  not  to  be  underrated. 

Having  recently  completed  its  100th  7090  installation  and  with  a  flock 
of  small  to  medium-sized  contenders  rolling  off  its  production  lines,  there 
is  little  doubt  that  IBM  will  continue  as  the  giant  in  the  computer  industry. 
But  companies  such  as  RemKand,  well-known  for  their  ability  to  turn  an 
advantage  into  a  loss,  have  shown  promising  signs  of  twisting  the  bit  in  the 
opposite  direction.  Surprises  are  also  forthcoming  from  RCA  with  research 
in  high  speed  circuitry  through  diode  memory. 

As  for  others:  Burroughs  is  very  much  in  the  solid  state  field  with  the 
5000,  270  and  forthcoming  announcement  of  the  260.  Philco  has  stuck  neatly 
to  its  2000  series  improving  speeds  with  the  212.  Advances  in  high  speed 
tape  units  and  mass  storage  devices  are  also  under  development  by  Philco. 

Sales  of  the  Honeywell  400  have  been  excellent  and  FACT  although  em- 
barrassingly late,  reportedly  is  now  ready  to  fly  on  the  800.  Some  technologi- 
cal rabbits  may  also  be  pulled  out  of  General  Electrics  new  Sunnyvale  hat. 

In  general,  the  most  pessimistic  news  for  computing  market  analysts  is 
the  obvious  fact  that  within  the  last  three  years,  no  one  h.is  left  the  field. 
There  are  of  course,  .some  trends  which  have  influenced  the  health  of  the 
industry;  namely,  a  tempering  of  the  early  fever  of  the  sales  pitch  which 
coidd  easily  have  dri\en  a  company  or  two  into  trauma  and  ultimately  out 
of  the  c-omputing  business.  Also,  there  is  a  maturing  realization  of  the  need 
for  long  term  investment  coupled  to  a  gradual  shift  in  the  purchase  vs. 
rental  balance  providing  smaller  firms  with  a  more  encouraging,  earlier 
dollar  return.  Fin;illy,  the  field  itself  has  expanded  from  what  may  have 
been  a  narrow,  wrticil  base  of  a  doc;ide  ago,  to  a  rapidly  growing  tree 
.sprouting  numerous  horizontal  branches  such  as  process  c-ontrol,  real  time 
control,  and  many  new  areas  of  general  purpose  application. 

It  would  seem  therefore,  that  "the  weed  out"  is  hardly  a  frightening  pros- 
pect except  that  as  the  prophecies  do  not  bear  fruit,  the  job  securit)-  of  die 
priiphesiers  nia\'  be  inversely  cflectcd. 
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lendix  gives  up  on  compyter; 


It  is  selling  its  Computer  Div.  to  Control  Data  Corp.  Sale 

price,  according  to  a  preliminary 

agreement,  is  under  $10-million  to  be  paid  in  cash  and  stock 


Whenever  a  contender  in  the  elec- 
tninic  computer  business  cashes  in 
his  chips — as  Bendix  Corp.  an- 
nounced it  was  doing  this  week  by 
selling  the  assets  and  business  of  its 
Computer  Div.  to  Control  Data 
Corp. — the  poker  faces  of  the  re- 
maining contenders  stiffen.  They 
know  that  with  another  man  drop- 
ping out.  the  game  may  well  get 
harder  rather  than  easier.  The  game 
of  Electronic  Data  Processing — or 
EDP — is  played  with  megabucks, 
and  it's  almost  as  fast  as  three-card 
Monte. 

The  loss.  Most  people  in  the  in- 
dustry believe  that  it  cost  Bendi.x 
as  much  as  $.30-niil!ion  to  try  its  luck. 
But  Bendi.x  Pres.  Malcolm  P.  Fer- 
guson says  that  a  S40-million  invest- 
ment figure  that  has  been  circulating 
through  the  industiy  is  extraordi- 
narily high.  At  this  time,  he  refuses 
to  say  how  much  Bendix  did  invest 
in  computers.  According  to  a  prelimi- 
nary agreement  between  Control 
Data  Corp.  and  Bendix,  the  pur- 
chase price  for  Bendix's  computer 
division  is  under  .$10-million,  to  be 
paid  in  stock  and  cash  over  a  period 
of  time. 

If  the  loss  is  in  that  magnitude,  it 
indicates  that  getting  out  of  the 
game  is  more  costly  than  ever.  Royal 
McBee  Corp.  and  Underwood  Corp., 
both  of  which  backed  away  from  the 
table  when  the  stakes  started  to  sky- 
rocket, figure  they  lost  about  $S'mil- 
lion  and  S12-inillion,  respectively. 

Stubborn  optimism.  Bendix's  de- 
parture also  has  started  speculation 
among  the  kibitzers  that  this  may 
be  the  beginning  of  a  shake- 
out  in  the  industry  that  will  result 
in  a  sudden  rush  of  mergers  or 
dropouts.  But,  even  though  few 
companies  in  the  industry  have  seen 
black  ink  on  their  books  yet,  a 
major  shake-out  or  merger  trend  is 
unlikely  at  this  time.  "The  remain- 
ing contenders  in  the  business- 
scientific    field — International    Busi- 


iii'ss  Macliines;  Univac  Div.  of 
Sperry  Rand;  Control  Data  Corp.; 
General  Electric  Co.,  Philco  Corp., 
a  subsidiary  of  Ford  Motor  Co.; 
RCA;  National  Cash  Register  Co.; 
Minneapolis-Honeywell  Regulator 
Co.,  Burroughs  Corp.;  and  Nlonroe 
Calculating  Machine  Co.,  a  sub- 
sidiary of  Litton  Industries — all  feel 
stubbornly  certain  that  it's  in  the 
cards  that  they'll  be  among  the  big 
winners. 

Not  a  few  of  these  companies  have 
suffered  shortages  in  working  capital 
because  of  the  delayed  return  on 
leased  equipment.  But  most  console 
themselves  with  the  thought  that 
they  would  be  in  the  black  if  equip- 
ment out  on  rental  were  considered 
as  sold.  In  other  words,  if  they  had 
sold  their  computers  instead  of  rent- 
ing thcui,  they  would  be  ahead  of  the 
game.  Even  if  such  rationali7ations 
are  not  the  way  the  game  is  played 
according  to  the  rule  book,  it  helps 
morale. 

Early  starter.  Although  Bendix 
was  one  of  the  early  computer  manu- 
facturers— it  delivered  its  first  G-1.5 
computer  to  an  oil  company  in  19.55 
— it  never  "had  big  ambitions  in 
business  data  processing,"  according 
to  Ferguson.  The  C-15  computer  is 
a  relatively  small,  electron-tube  com- 
puter used  primarily  for  engineering 
and  scientific  calculations.  About 
270  of  them  have  been  sold  since 
19,55. 

In  1959,  the  company  decided  to 
build  a  transistorized  computer 
slightly  larger  than  the  G-15.  It  grew 
into  a  much  larger  system — the  G-20 
— a  large-scale  data  processor  that 
can  be  used  for  both  business  and 
engineering.  However,  liecause  of  its 
relatively  limited  marketing  pro- 
gram, Bendix  was  unable  to  develop 
as  complete  a  line  of  software — pro- 
gramming packages  for  users — as  its 
competitors,  and  the  G-20  sold 
slowly. 

Beginning  of  the  end.  When  Ben- 


dix failed  to  replace  tlie  G-15  uith 
an  equivalent  transistorized  com- 
puter, its  market  position  i)luiii- 
meted. 

Last  year,  Ferguson  announced 
that  Bendix  was  giving  up  all  at- 
tempts to  get  into  business  data  pro- 
cessing and  would  concentrate  on 
engineering  and  scientific  markets 
only. 

Natural  buyer.  Wlien  Bendix  made 
tlie  decision  to  withdraw,  it  didn'' 
take  long  to  find  a  buyer.  There  a'  } 
good  reasons  why  CDC  wanted  it; 
The  Minneapolis  company,  famous 
for  being  the  only  other  profitable 
operation  in  the  computer  business 
besides  IBM — is  strictly  a  computer 
specialist.  And  (he  Bendix  line  dove- 
tails nicely  with  its  own.  , 

Started  by  a  group  of  engineers 
fiom  UNIVAC  in  19.57,  CDC's  first 
product  was  a  large-scale  solid-state- 
computer,  die  1604.  This  was  deliv- 
ered in  1959,  and  4:3  of  them  are  now 
in  operation.  Initially,  the  company's 
objective  was  to  make  a  fine  com- 
puter and  sell  it  to  customers— uni- 
versities and  research  laboratories — 
who  knew  how  to  program  it  and 
would  need  a  minimum  of  expensive 
programming  and  training  aids. 

Generally,  CDC  has  used  a  highly 
accurate  marketing  technique.  It 
claims  it  sells  two  out  of  every  three 
customers  to  which  it  presents  a 
systems  proposal  (average  cost^ 
$20,000  a  pitch). 

Good  fit.  Bendix  fits  right  into 
CDC's  future  pl.ans.  The  older  tube- 
model  G-15  is  slightly  smaller  than 
CDC's  solid-state  160  computer. 
And  since  customers  almost  always 
move  up  when  they  replace  a  com- 
puter, CDC  will  have  a  fine  basis  for 
upgrading  G-15  users  to  its  own 
160s.  And  the  G-2a— the  big  Bendix 
unit— fills  a  niche  in  Control  Data's 
line  of  larger  equipment,  an  exten- 
sive array  that  includes  the  largest, 
and  fastest  computer  systems  nov/ 
made  in  the  U.  S. 
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Bendix  Sells  Computer 


The  Los  Angeles-based  com- 
puter division  of  the  Bendix 
Corp.  Is  being  sold  to  a  Min- 
nesota company  for  a  price  in 
stoc  kand  cash  of  "under  $10 
million."    ' 

Bendix  announced  the  deal 
jointly  wit  hthe-  purchaser, 
Control  Data  Corp.  oi  Bloomr 
ington,  Minn. 

Control  Data  "will  take  over 
all  assets  of  the  division.  In- 
cluding a  plant  at  5630  Arbor- 
vitae  In  Los  Angeles.  The 
plant  employs  485  persons 
Control  Data  did  not  neveal 
its  plans  for  the  local  opera- 
tion^-  .  .  • 

'  The    joint    announcement 

did  state,  however,  that  Con- 

;  tpiol   data-  will   continue  the 

',  line  of  Bendix  G-15  and  G-20 

[computers.    The    G-15    is    a 


small  computer  primarily 
fused  for  scientific  and  engi- 
neering jobs.  The  G-20  is  large 
scale,  solid  state  digital  com 
puter  used  in  both  engineer- 
ing and  data  processing  appli- 
cations. 

The  deal  is  subject  to  ap- 
proval of  boards  of  directors 
of  both  companies  by  March 
15. 

No  reason  was  given  offi- 
cially for  the  sale.  But  it  has 
been  well  known  that  Bendix 
has  been  disappointed  with 
its  earnings  in  the  highly 
competitive  computer  busi- 
ness. 
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North  American  Aviatio7i 
Unit  Drops  Computer  Line 

B;t  n  Wall  Street  JochnaL  Slaff  Reporter 

LOS  ANGELES-Autonetics  division  of 
North  American  Aviation,  Inc.,  will  discon- 
tinue its  line  of  commercial  computers, 
John  R..  Moore,  division  president  an- 
nounced. 

Mr.  Moore  said  the  computer  line, 
called  RECOMP,  "was  designed  for  a 
small,  specific  market  of  industrial  appli- 
ciations"  and  it  was  "a  management  de- 
cision not  to  continue  in  this  field."  Au- 
tonetics,  however,  plans  to  continue  its 
work  on  computers  for  military  and  space 
use  "which  has  constituted  the  great  bulk 
of  our  computer  activity,"  the  official  said. 

The  division,  which  entered  the  field 
in  1959,  declined  to  specify  annual  vol- 
ume of  the  RECOMP  line,  but  it  is  under- 
stood some  100  have  been  sold  or  leased; 
prices  of  the  two-model  line  range  from 
$65,000  to  $95,000.  The  division  didn't  de- 
tail reasons  for  dropping  the  computer  but 
it  was  said  that  Autonetics  faced  either 
expansion  and  updating  of  its  line -and 
consequently  further  investments  —  or 
abandonment  of  it  entirely. 

RECOMP  computers  in  inventory  will 
be  sold  and  service  personnel  will  be  ab- 
sorbed into  Autonetics'  computer  and  data 
systems  division  to  provide  continuing 
service  for  users  of  machines  already  in 
operation.  Many  of  some  300  RECOMP 
workers  will  be  transferred  to  other  jobs 
within  Autonetics,    the   division   said. 
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Exhibit  3.— William  Rodgers  Article  Re  "IBM  on  Trial" 
[From  Harper's,  May  1974] 

IBM  ON  Trial:  Monopoly  Tends  To  Corrupt 

(By  William  Rodgers) 

In  the  constellation  of  multinational  corporations,  one  illuminates  the  eco- 
nomic firmament  more  than  any  other.  It  is  International  Business  Machines, 
whose  575,000  stockholders  early  this  year  owned  146,061,750  shares  with  a  sale 
value  even  in  a  depressed  market  of  $36.5  billion.  Their  company,  the  undisputed 
colossus  of  the  computer  industry,  has  made  many  of  them  millionaires.  It  has 
enriched  to  the  level  of  affluence  anyone  able  to  acquire  and  retain  two  or  three 
hundred  shares  since  the  computer  market  developed  in  the  1950s.  Its  products 
and  services  are  sold  in  four  out  of  every  five  nations  on  earth.  Last  year,  on 
revenues  of  $11  billion,  it  earned  $1.58  billion,  up  23  percent  from  1972.  Its  re- 
serves and  marketable  securities  are  so  extensive  that  income  from  interest 
alone  would  put  IBM  on  any  select  roster  of  American  corporations.  Measured 
by  its  revenues,  IBM  ranks  sixth  in  the  United  States.  No  one  knows  for  sure — 
only  IBM  itself  has  the  confirming  or  refuting  data— but  the  company  probably 
commands  75  to  80  percent  of  the  computer  business  in  the  United  States  and 
more  than  half  of  the  world  market.  IBM  concedes  that  it  gets  perhaps  35  per- 
cent of  the  industry  revenues,  but  the  courts  and  its  competitors  scorn  that 
unsupported  estimate  as  nonsense. 

Whatever  the  extent  of  its  monopoly,  IBM  has  reaped  well  over  90  percent  of 
profits  generated  in  the  computer  industry  in  this  country.  All  the  other  com- 
panies, including  some  of  substantial  size — Honeywell,  Burroughs,  Control  Data, 
Univac,  National  Cash  Register— scrounge  with  varying  degrees  of  success  for 
what's  left.  IBM  could  probably  obliterate  any  or  all  of  them  if  it  chose,  or  if  it 
dared  provoke  further  antitrust  litigation  of  the  sort  in  which  it  already  is  ex- 
pensively involved.  Computer  divisions  of  Philco,  RCA,  and  General  Electric 
have  been  demolished  over  the  years  in  unequal  combat  with  IBM.  But  IBM 
now  needs  competition  and  tolerates  it  for  appearance's  sake,  suffering  meager 
growth  among  its  harmless  foes  as  evidence  of  pluralism  in  the  computer  world. 

THE    KINGDOM    OF    IBM 

In  its  sixty-year  history,  IBM  has  accumulated,  besides  its  dominance  over  a 
highly  profitable  and  expanding  industry,  a  remarkable  reputation  among  multi- 
national corporations.  It  is  a  reputation  that  developed  from  the  personal  style 
and  perseverance  of  Thomas  J.  Watson,  Sr.,  who  ran  the  company  as  a  family 
fief  from  1914  until  shortly  before  his  death  in  1956.  Watson  was  a  benevolent 
tyrant  who,  as  an  associate  of  the  legendary  John  Henry  Patterson  of  the  Na- 
tional Cash  Register  empire  in  Dayton,  Ohio,  had  been  fined  and  sentenced  to  a 
year  in  prison  on  a  conviction  of  antitrust  violation  before  Patterson  fired  him 
in  1913.  When  he  was  exempted  from  serving  the  sentence  after  the  court  ordered 
a  second  trial,  which  never  occurred,  Watson  was  hired  to  run  a  small,  newly 
formed  company  making  tabulating  devices,  grocery-store  scales,  cheese  slicers, 
and  other  "business  machines."  The  company  was  christened  IBM  in  1924. 

Watson  had  a  fierce  temper,  a  pietistic  affinity  for  the  eternal  verities,  an  evan- 
gelist's fervor  for  business,  and  an  unswerving  compulsion  to  work.  He  developed 
his  own  version  of  reinforcement  psychology  before  the  world  had  heard  of 
B.  F.  Skinner.  In  the  kingdom  of  IBM,  men  were  alike  in  style  and  manners- 
well  groomed,  well  barbered,  courteous  and  attentive,  dressed  in  dark  suits,  pol- 
ished shoes,  and  mandatorv  white  shirts  that  identified  them  as  members  of  the 
Watson-IBM  family.  They  lived  and  worked  and  generally  prospered  according 
to  a  paternalistic,  autocratic  code  that  guided  their  conduct,  aspirations,  and 
progress  upward  in— or  out  of— the  company.  On  this  Victorian  principle  of 
"doing  right,"  and  on  the  principles  of  meeting  ever  larger  sales  quotas,  of  total 
subordination  to  one's  job,  of  clean  living  and  clean  thinking,  IBM  was  built.  Its 
reputation  for  probity,  strict  attention  to  business,  and  concern  for  its  customers 
extended  around  the  world.  ^.       ..         ^ 

Concurrent  with  developing  its  benevolent  image  across  the  continents  and 
the  decades,  IBM  established  one  of  the  finest  sales  and  customer-service  organi- 
zations in  all  industry.  Although  a  little  late  moving  into  the  computer  busi- 
ness after  World  War  II,  IBM  took  virtual  possession  of  the  business  by  recruit- 
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ing  scientists   and   technicians  and  by   retraining  its  army   of  salesmen  and 
engineers. 

Locking  in  customers  and  freezing  out  competition,  witliout  notably  impinging 
on  its  reputation  for  wholesomeness  and  fair  play,  characterized  IBM  marketing 
operations  as  far  back  as  the  1930s.  The  Justice  Department  in  the  Roosevelt 
administration  brought  an  antitrust  action  against  IBM  and  Remington  Rand, 
which  in  the  precomputer  era  shared  the  lucrative  tabulating-machine-and-card 

l)U.sill6SS 

In  1935  a  federal  court  found  that  IBM  had  under  lease  85.7  percent  of  all 
tabulating  machines,  86.1  percent  of  all  sorting  machines,  and  82  percent  of  all 
the  punch-card  installations  then  used  by  American  business  and  the  government 
itself.  Remington  Rand  had  all  the  rest  of  the  business  under  an  agreement  vsdth 
IBM.  This  "mutual  sufferance"  arrangement  was  dissolved  in  1936,  in  a  ruling 
upheld  by  the  Supreme  Court. 

Twenty  years  later,  the  government,  in  an  antitrust  case  that  terminated  with 
a  consent  decree,  tried  to  compel  IBM  to  make  way  for  competitors,  and  to 
curtail  the  company's  power  to  sustain  its  monopoly.  By  then  the  computer  had 
revolutionized  the  data  processing  business,  and  the  decree  scarcely  gave  the 
company  pause. 

The  Government  struck  again  in  1969  with  the  largest  antitrust  case  ever 
launched  against  any  company,  a  case  scheduled  to  go  to  trial  late  in  1974.  In 
the  five-year  period  between  the  initiation  of  the  litigation  and  the  beginning  of 
the  trial,  IBM  will  have  grown  by  more  than  $1  billion  in  sales  each  year. 

This  latest  antitrust  action  was,  in  part,  the  government's  acknowledgement 
of  complaints  and  protests  from  competitors  charging  that  IBM  had  not  allowed 
entry  and  growth  beyond  a  token  level,  to  other  companies  in  the  industry.  The 
complaints  further  alleged  that  IBM  had  devised  a  sophisticated  system  of  pred- 
atory practices  with  which  to  destroy  competitors  attempting  to  gain  a  foothold 
in  the  business.  The  IBM  empire,  said  its  surviving  competitors,  had  become  too 
immune  to  the  restraints  of  i)Ower,  too  dangerous  and  ruthless  to  be  tolerated  in 
the  social  and  industrial  community. 

Today  the  company's  competitors  and  the  government  are  up  in  arms  against 
it  both  in  the  marketplace  and  in  the  courts.  Besides  the  federal  government's 
suit,  which  wasn't  pressed  for  four  years  because  of  a  lack  of  prosecutorial  in- 
terest on  the  part  of  the  Nixon  Justice  Department,  there  are  presently  pending 
against  IBM  twelve  punitive  and  treble-damage  suits  initiated  by  companies  and 
individuals  seeking  $4.3  billion  collectively.  In  one  suit  last  fall,  a  U.S.  District 
Court  in  Tulsa,  Oklahoma,  awarded  $259.5  million  to  the  Telex  Corporation. 
Earlier  in  the  year,  IBM  settled,  prior  to  trial  for  $110  million,  a  damage  suit 
filed  in  December  1968  by  Control  Data  Coriwration.  The  disclosures  made  in  both 
cases  tended  to  cast  some  doubt  on  IBM's  image  of  self-righteous  probity. 

THE  END  OF  THE  MONOPOLY 

Questions  of  immeasurable  significance,  questions  raised  in  Congress  a  cen- 
tury ago  when  debate  raged  over  the  issue  of  regulating  corporate  power,  have 
been  brought  into  focus  with  such  clarity  that  their  resolution  can  no  longer  be 
indefinitely  delayed.  The  escape  of  multinational  corporations  from  the  bonds  of 
sovereign  authority,  the  anxiety  and  runaway  prices  provoked  by  the  world 
energy  crisis,  the  incestuous  affinity  between  company  directories  and  min- 
istries of  the  state  all  arouse  political  agitation  for  more  supervision  over  world- 
wide industrial  empires.  IBM  is  by  no  means  alone  in  provoking  cries  for  re- 
straint. It  i.s,  however,  a  corporation  distinguished  by  the  extent  of  its  monopoly 
over  what  has  become  a  basic  industry.  It  is  uniquely  alone  in  its  need  to  de- 
fend itself  against  the  Justice  Department,  which  wants  to  break  it  up  into  a 
number  of  separate  entities,  and  against  private  and  corporate  damage  claims 
for  more  than  four,  possibly  seven,  billion  dollars. 

How  could  the  monarch  among  multinationals,  its  logotype  known  across  the 
world,  with  its  all  but  hallowed  reputation,  stumble  into  obvious  pitfalls  and 
expose  the  dingy  underside  of  its  carefully  polished  image? 

And  what  are  the  economic,  moral,  and  social  implications  of  a  national  re- 
source company  like  IBM  being  brought  before  several  courts,  perhaps  for  years? 
How  can  a  nation  punish  or  restrain  an  industrial  resource  of  such  magnitude 
without  inflicting  punishment  or  crippling  restrictions  on  the  economic  system 
with  which  it  is  inextricably  entwined? 
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It  is  IBM's  position  that  none  of  these  supposed  evils  can  or  should  befall  it. 
But  the  Justice  Department  argues  that  law  and  order  must  restore  competi- 
tion and  a  fre  market .  and  it  hopes  to  apply  an  old  measuring  rule,  which 
holds  that  competition  is  stifled  when  three  or  four  companies  carry  off  50 
percent  or  more  of  any  category  of  business.  IBM  is  prepared  to  plead  that  it 
is  being  discriminated  against,  that  the  old  measuring  rule  is  invalid,  dis- 
honored by  numerous  exceptions.  The  argument  has  compelling  substance.  Com- 
panies like  Kodak,  Xerox,  and  Western  Electric,  among  others,  mock  almost 
any  definition  of  monopoly.  Four  automobile  manufacturers  don't  possess  just 
50  percent  of  the  business ;  they  have  all  of  it,  excluding  imports. 

What  is  worrying  IBM,  aside  from  the  possibility  of  fifteen  damage  suits 
relieving  the  company  of  perhaps  billions  of  dollars,  is  the  prospect  of  a  new 
and  galling  relationship  with  the  federal  government.  For  the  Justice  Depart- 
ment's suit  covers  many  of  the  issues  of  the  Telex  case,  in  which  IBM  was  found 
guilty.  The  verdict  is  under  appeal,  but  the  evidence  supporting  it,  evidence 
from  IBM's  own  internal  records,  has  entered  the  public  domain  and  is  available 
to  all  litigants,  including  the  government.  The  evidence  appears  to  be  impres- 
sive— so  much  so  that  last  fall  Thomas  D.  Barr,  partner  in  the  Manhattan  law 
firm  Cravath,  Swaine  &  Moore,  which  is  defending  IBM  in  the  government  suit, 
redefined  the  case.  In  a  dialogue  with  Chief  Judge  David  N.  Edelstein  of  the 
U.S.  District  Court  of  Southern  New  York,  Mr.  Barr  saw  the  issue  to  be  decided 
as  one  beyond  the  evidence.  Barr  said  : 

"I  think  we  have,  in  a  sense,  your  Honor,  almost  a  classic  confrontation  be- 
tween two  different  concepts  of  what  the  antitrust  laws  are  all  about  and  what 
our  system  is  all  about." 

Whether  or  not  his  defense  strategy  is  successful,  Mr.  Barr  was  probably 
right  about  the  implications  of  the  case  determining  for  years  the  relationship  of 
the  antitrust  laws  to  "our  system."  By  going  to  trial  in  the  Telex  case,  IBM 
lost  the  secrecy  of  its  internal  documents,  and  what  emerged  from  these  docu- 
ments was  a  blueprint  inadvertently  proving,  at  least  to  the  court,  that  IBM 
was  a  predatory  monopoly.  Having  sacrificed  in  all  likelihood  its  capability  of 
proving  it  is  neither  a  predator  nor  a  monopoly,  it  is  obliged  in  the  government 
suit  to  satisfy  the  courts  that  its  monopoly  status  is  a  good  thing,  an  extension 
of  the  public  interest. 

In  other  suits,  where  litigants  have  assembled  to  seek  redress,  IBM  must  wear 
them  down  by  delay  and  attrition,  seeking  individual  settlements  before  trial 
in  amounts  less  than  claimed  by  its  adversaries.  With  more  money  and  stay- 
ing power  than  all  its  opposing  litigants  put  together,  the  company  might  prevail. 

A    BLOW    TO    CONTROL    DATA 

The  pending  confrontation  between  IBM  as  defendant  and  the  government 
and  companies  as  prosecutor  and  plaintiffs  had  its  genesis  in  the  '60s  and  in 
the  character  and  temperament  of  corporation  management.  In  1965  Control 
Data  Corporation  was  the  only  computer  company  in  the  country  besides  IBM 
to  show  a  profit.  William  C.  Norris,  president  of  Control  Data,  led  a  group  of 
gifted  scentists  in  demonstrating  a  remarkable  ability  to  raise  capital  on  Wall 
Street.  It  was  a  time  of  easy  money,  to  be  sure,  but  Norris  raised  a  lot  of  it. 
New  advances  in  miniaturization  of  components,  circuits,  and  systems  persuaded 
investors  that  golden  times  were  ahead  even  for  upstart  companies  daring  to 
compete  with  IBM.  Because  growth  possibilities  seemed  so  vast,  they  were  per- 
suaded, too,  that  IBM,  under  restraints  imposed  in  the  1956  antitrust  consent 
decree,  would  tolerate  competitors.  Or.  that  point  they  were  woefully  wrong. 

Norris  entered  the  market  with  his  famed  Model  6600,  the  largest  computer 
in  the  world,  a  multimillion-dollar  system  designed  for  aircraft  production, 
government,  and  heavy  industry.  The  promise  of  its  arrival  sent  Control  Data 
stock  soaring  from  32  to  161  in  a  matter  of  months.  Coincidentally.  IBM  an- 
nounced that  it  intended  to  market  an  improved  version  of  the  Control  Data 
machine.  The  news  discouraged  prospective  CDC  customers.  IBM  never  manu- 
factured its  version  of  the  Model  6600,  but  its  presumed  imminence  caused  CDC 
stock  to  plummet.  Outraged,  Norris  complained  to  the  Justice  Department.  He 
denounced  the  management  hierarchy  of  IBM,  then  ruled  by  Tliomas  J.  Watson, 
Jr.;  his  younger  brother,  Arthur,  who  became  Ambassador  to  France  during 
Nixon's  first  term ;  and  T.  Vincent  Learson,  who  succeeded  to,  and  is  now  retired 
from,  the  office  of  chief  executive.  The  government  procrastinated,  and  in  Decem- 
ber of  1968  Norris  filed  a  treble-damage  suit  against  IBM.  A  year  later,  on  the 
last  day  of  the  Johnson  administration,  the  Justice  Department  filed  its  own 
action  charging  the  company  with  a  wide  range  of  monopolistic  practices. 
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Four  years  later,  early  in  1973,  IBM  settled  out  of  court  by  giving  Norris  one 
of  its  subsidiary  companies  and  cash  amounting  to  $110  million.  In  a  prelude 
to  the  settlement,  IBM  surrendered  to  CDC  lawyers  millions  of  pages  of  previously 
classified  in-house  data.  Norris  spent  $3  million  for  a  computerized  index  of  these 
files,  which  Telex  and  other  litigants  studied  and  researched.  It  was  said  to  be  a 
compendium  of  evidence  highly  useful  to  the  forthcoming  government  antitrust 
trial.  But  immediately  upon  reaching  an  accommodation  with  Norris,  IBM 
got  back  the  voluminous  index  of  microfilm,  papers,  and  tapes  and,  as  Fortune 
magazine  reported,  destroyed  them  by  erasure,  acid  bath,  and  mulching  vats. 

Irked  by  IBM's  destruction  of  the  CDC  file  and  index,  Judge  Edelstein  imposed 
a  fine  of  $150,000  a  day  on  IBM  for  failure  to  purge  itself  of  contempt  by  yielding 
up  some  twelve  hundred  documents  that  he  had  asked  for  and  IBM  had  failed 
to  produce.  In  what  sounded  like  a  reprise  of  a  theme  by  Mr.  Nixon,  then  in 
retreat  from  a  summer  of  Watergate  hearings  and  disclosures  of  "lost"  and 
withheld  documents,  IBM  pleaded  its  version  of  executive  privilege  and  con- 
fidentiality between  lawyer  and  client. 

Judge  Edelstein  retorted  that  since  CDC  counsel  had  looked  at  the  material 
for  months  he  wanted  to  see  it,  too,  on  the  ground  that  it  was  doubtless  germane 
to  the  government's  suit  against  IBM.  Before  one  day  of  the  unprecedented  fine 
had  passed,  the  company  persuaded  another  federal  court  in  Connecticut  to  grant 
a  stay,  and  the  $150,00-a-day  contempt  sentence  went  to  appeal.  Even  while 
cadres'  of  lawyers  sparred  with  the  Justice  Department — coaching  company 
managers  in  pretrial  depositions  and  negotiating  a  settlement  with  Norris — 
special  task  forces  at  IBM's  world  headquarters  in  Armonk,  New  York,  analyzed 
certain  information  that  distressed  the  Watson  brothers,  Vince  Learson,  and 
other  high-ranking  executives.  In  antiseptic  color-coded  rooms,  to  which  sales, 
manufacturing,  and  financial  data  were  channeled  from  points  of  origin  across 
the  country,  management  detected  signs  of  growth  developing  among  small 
companies  specializing  in  products  and  systems  "plug  compatible"  with  IBM 
mainframe  units — or,  as  they  are  called,  central  processing  computers. 

Plug  compatible,  or  peripheral,  equipment  is  a  large  part  of  the  computer 
industry.  In  fact,  it  is  all  of  the  equipment  served  by  a  central  processing  unit, 
which  may  be  seen  as  a  powerhouse  supplying  all  sorts  of  attachments  that  make 
up  computer  submarkets — disk  drives,  magnetic-tape  drives,  impact  printers, 
memory  systems,  communications  controllers,  direct-access  data  storage  products, 
and  so  on. 

In  1970  IBM  took  in  more  than  $1.1  billion  in  revenues  from  peripheral  prod- 
ucts that  were  plug  compatible  with  its  mainframe  units.  All  other  manufacturers 
of  plug  compatible  equipment  combined  took  in  a  little  more  than  $100  million  on 
products  designed  for  IBM  computers.  Thus  the  competition's  share  amounted  to 
comparatively  little.  But  it  was  growing.  Although  IBM's  volume  was  increasing 
by  more  than  $1  billion  a  year,  other  companies  were  making  their  way  into 
fringe  markets  which  provided  very  substantial  revenues  indeed.  It  was  also  clear 
that  other  companies  were  making  products  superior  to  those  made  by  IBM. 

A  task-force  analysis,  produced  in  secrecy  at  Armonk.  disclosed  in  documents 
that  reached  the  court  in  the  Telex  trial  that  IBM  did  not  shrink  from  turning  up 
unpleasant  intelligence  about  itself.  The  company  assessed  the  quality  of  its  own 
products  and  compared  it  to  the  competition's.  Of  twenty-six  pieces  of  equipment 
evaluated,  sixteen  produced  by  IBM  were  found  to  be  "deficient,"  four  were 
superior,  and  six  equal  to  those  of  competitors.  Thus  it  was  that  the  company 
confessed  to  itself,  and  by  extension  to  the  court,  that  it  took  in  hundreds  of 
millions  of  dollars  in  sales  on  products  that  were  inferior  to  those  manufactured 
by  its  hard-pressed  competitors. 

The  better  equipment  cost  customers  a  good  deal  less  than  IBM  sold  theirs 
for — and  still  made  Memorex,  Telex,  California  Computer,  Transamerica,  Mar- 
shall Industries,  and  a  couple  of  others  some  money.  This  was  IBM's  own  fault, 
since  the  company  had  been  allowing  itself  as  much  as  50  percent  profit  on  these 
items.  Even  after  improving  the  quality,  the  competitors  sold  the  equipment  at 
a  profit. 

Yet  to  IBM  these  companies  were  parasites  duplicating  highly  profitable  at- 
tachments that  wouldn't  have  had  any  market  at  all  without  its  computers.  By 
IBM's  own  reckoning  and  projections,  these  companies  could  expect  continued 
success  and  growth  by  marketing  superior  products  at  less  cost.  With  uninter- 
rupted success,  they  could  be  expected  to  capture  a  13  percent  .share  of  the 
market  in  these  lines  by  the  late  1970s.  (It  was,  even  in  projection,  a  comparative 
pittance  to  a  company  with  $11  billion  in  revenues  in  1973,  up  from  $7.5  billion 
in  1970  and  $8.3  billion  in  1971.) 
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Cooley's  Task  Force,  so  called  because  it  was  directed  by  IBM  executive  Henry 
E.  Cooley,  was  advised  that  the  examination  of  the  competitive  market  in 
peripherals  was  of  the  most  vital  importance.  It  was  designated  as  the  "key  cor- 
porate strategic  issue."  The  Cooley  team,  supplemented  by  a  Blue  Ribbon  Task 
Force,  was  spurred  along  by  Tom  Watson  himself  in  its  work  to  eliminate  the 
upstarts.  In  1971,  as  chief  executive,  Watson  wanted  it  understood  that  "irrespec- 
tive of  financial  considerations  of  one  or  two  years,"  the  future  had  to  be  made 
ready  for  unbroken  growth.  IBM  had  "to  make  the  hard  decisions  today  so  that 
the  same  problems  don't  have  to  be  faced  again." 

PRICE   WAB 

According  to  Federal  Judge  A.  Sherman  Ohristensen  in  his  decision  in  the 
Telex  case,  it  cost  IBM  $75  million  to  carry  out  its  price-cutting  campaign.  This 
was  the  amount  "lost"  in  long-term  leasing  plans  and  predatory  price  cuts  estab- 
lished in  1971  and  1972 — price  cuts  which  IBM,  with  considerable  accuracy,  pre- 
dicted would  convert  competitors  into  "dying"  companies. 

The  specifics  of  the  plan  devised  by  IBM,  the  techniques  by  which  customers 
were  brought  back  into  its  fold  and  kept  there,  the  design  changes  of  products — 
mid-life  enhancement,  it  was  called — by  which  competitors'  inventories  were  made 
obsolete,  the  calculated  losses  IBM  took  on  competitive  equipment  and  recouped 
in  part  by  price  increases  on  noncompetitive  lines  are  too  complex  for  description 
in  a  brief  article.  It  is  clear  that  they  served  their  purpose. 

The  business  that  had  ebbed  away  from  IBM  to  small  companies  drifted  back 
with  the  tide.  With  two  to  three  billion  dollars  in  cash  reserves  on  hand,  IBM 
adapted  the  old  gasoline  price  war  technique,  in  which  the  chain  with  the  most 
money  could  sell  at  a  low  price  until  competing  stations  were  wiped  out,  then 
restore  or  rearrange  prices  to  a  nicely  profitable  level  and  go  on  as  a  growth 
company. 

By  the  end  of  1971,  pretty  much  as  projected,  the  Commercial  Analysis  Section, 
a  kind  of  special  intelligence  and  think  tank  unit  of  IBM's,  cheerfully  informed 
the  management  that  independent  companies  were  under  control.  Competing 
sales  in  two  major  lines  of  tape  and  disk  equipment,  for  example,  which  had 
sustained  Telex,  Memorex,  and  a  couple  of  others,  had  fallen  off  by  48  to  62 
Dorc^nt. 

In  and  out  of  court,  IBM  has  said  it  did  nothing  to  any  company  that  the  same 
coaipany  wouldn't  have  done  if  it  had  had  the  resources,  which  is  doubtless  true. 
But  unciiecked  by  the  power  of  government,  which  offered  them  only  litigative, 
not  immediate,  redress,  the  companies  could  do  nothing  against  the  price  war 
strategy  of  IBM.  The  court  rejected  out  of  hand  IBM's  testimony  that  the 
strategy  was  an  experiment  in  marketing.  It  was  "unadulterated  predatory  ac- 
tion .  .  .  willful  conduct  with  predatory  intent  .  .  .  expressly  formulated,  ana- 
lyzed, planned  and  aimed  by  IBM  specifically  at  its  plug  compatible  competition." 
Memorex,  which  showed  a  net  profit  of  $3.2  million  in  1970,  lost  $13.4  million 
in  1971.  Its  subsequent  losses  were  catastrophic.  Its  primary  hope  for  a  future, 
if  any,  rests  on  a  $3.1  billion  antitrust  suit  filed  against  IBM  last  December. 
The  other  suits  moving  to  trial  or  settlement  seek  divestiture,  injunctions,  and 
treble  damages.^  All  of  these  raise  the  same  questions.  Why  would  IBM  manage- 
ment, with  the  federal  government  belatedly  aroused  to  the  point  of  antitrust 
action  against  the  company  in  1969,  resort  to  a  costly  strategy  of  overkill  in  order 
to  wreak  havoc  upon  companies  so  economically  far  beneath  them?  Beyond  con- 
tending that  all  the  litigation  in  process  is  without  merit,  or  at  best  is  a  conceptual 
difference  of  law,  high  company  officials  make  neither  excuse  nor  explanation. 
But  fomier  IBM  managers,  some  of  them  migrants  from  lofty  levels  of  manage- 
ment hierarchy,  are  convinced  that  the  overkill  response  was  inevitable  in  the 
light  of  the  mentality  and  character  of  IBM  executives.  It  is  simply  not  rational, 
they  say,  to  expect  the  company  to  exercise  restraints  of  its  own  volition.  What 
failed  was  the  power  of  government  and  law,  the  only  countervailing  force 
capable  of  imposing  restraints  on  a  corporation  of  enormous  wealth  and  power. 
Justice  too  long  deferred  invites  the  acceptance  of  risk  to  circumvent  law.  The 


lAn  action  different  from  all  the  others  was  filed  last  September  by  eighty-year-old 
Vernon  M  Buetr.  Sr.,  an  engineer  and  Inventor  who  was  Watson's  assistant  forty  years  ago 
Mr.  Bugg,  who  seeks  $120  million  in  damages,  charged  that  IBM  confiscated  prototypes  of 
teletype  machines  he  had  invented  and  conspired  with  American  Telephone  and  Telegraph 
Corporation  to  keep  them  oflf  the  market,  thus  preserving  for  AT  &  T  its  monopoly  over 
the  teletype  business  through  all  the  intervening  years. 
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experienced,  sophisticated  management  of  IBM  was  aware  of  the  risks ;  it  was 
explicitly  advised  of  them  by  executives  within  the  inner  circle.  The  stakes — 
control  of  the  market — were  too  tempting. 

Otis  Page,  who  quit  IBM  after  eighteen  years  and  went  to  Memorex  in  1971, 
was  a  member  of  the  task  force  at  Armonk  that  helped  plan  the  debacle.  Before 
he  left,  he  also  helped  prepare  IBM's  defense  against  the  government  antitrust 
suit. 

He  is  no  apologist  for  the  management  of  Memorex,  which  he  also  has  left: 
"These  companies  should  know  their  business  better.  Memorex  attracted  capital 
on  the  assumption  that  IBM  wouldn't  do  anything.  Yet  IBM  does  have  awesome 
power.  It  is  like  the  federal  government,  but  on  any  order  of  magnitude  its  con- 
duct hasn't  been  as  bad,  nothing  to  compare  with  Watergate.  There  is  no  question 
that  IBM  was  wrong  and  did  some  bad  things.  Learson,  Watson,  the  rest  of  them 
couldn't  just  sit  there  on  all  that  strength." 

Gary  Friedman,  a  founder  of  ITEL,  with  years  of  management  experience  at 
IBM,  is  reputed  to  possess  acute  perceptions  about  the  company's  style.  Fried- 
man remembered  "some  guys  going  down  to  Wall  Street  to  meet  with  securities 
analysts"  during  the  price  war.  When  they  grasped  the  implications  of  it,  one 
of  the  analysts  asked  : 

"What's  going  to  happen  to  Memorex?" 

"Probably  kill  them,"  was  the  response. 

One  of  the  architects  of  the  price-cutting  structure  was  Berton  Hochfeld,  now 
a  computer-industry  analyst  with  Eberstadt  &  Company,  a  Wall  Street  firm. 
Even  when  he  designed  the  price  cuts,  he  counseled  against  them. 

"I  was  worried  about  the  law,"  he  said.  "The  company's  own  counsel  advised 
them  about  antitrust  implications,  too.  I  asked  them  what  contingency  fee  I 
should  budget  for  treble-damage  suits.  They  didn't  want  to  hear  about  it.  Legal 
counsel  was  ignored." 

Hochfeld  is  as  bright  and  unsentimental  about  the  contradictions  of  big-business 
policy  as  anyone  in  the  computer  industry.  Having  accomplished  for  IBM  the  job 
he  was  required  to  do,  he  is  nevertheless  conscious  of  the  need  for  restraining 
monopolies. 

"The  principles  of  antitrust,  as  conceived  in  law,  are  more  important  than 
efficiency  and  the  growth  of  corporations,"  he  said.  "The  country  cannot  survive 
if  we  cannot  have  honest  competition.  This  industry  needs  to  be  restructured, 
with  divorcement  according  to  product  function ;  with  divestment  of  peripherals, 
central  processing,  programming,  plug  compatibles,  financing  from  each  other. 
The  users  of  computers  and  related  equipment  have  the  right  to  move  from  one 
vendor  to  another." 

It  is  the  courts,  Hochfeld  feels,  that  offer  the  best  hope  of  fundamental  reform. 
"Let  the  courts  become  a  mechanism  of  social  activism  as  a  way  of  preventing 
the  conscious  parallelism  that  has  perverted  competition  among  large  oil  com- 
panies." Relying  on  consent  decrees,  limiting  IBM's  share  of  the  market  to  some 
fixed  measure — 50  percent,  for  example ;  even  breaking  the  company  up,  as  the 
oil  trust  was  broken  up  at  the  turn  of  the  century,  will  not  make  competition 
flourish.  History,  says  Hochfeld,  will  repeat  itself  unless  the  judiciary  sustains 
diversity  and  pluralism  in  American  industry. 

A  goading  force  for  pluralism  and  competition  and  a  new  voice  in  the  dialogue 
within  the  computer  world  is  the  Computer  Industry  Association,  organized  in 
1972.  Its  members  that  year  did  a  gross  business  of  $800  million,  a  mom-and-pop- 
store  volume  by  comparison  with  IBM  but  an  amergent  factor  nonetheless.  The 
CIA  president  is  Dan  L.  McGurk,  a  former  Rhodes  scholar  and  former  president 
of  Xerox  Data  Systems,  and,  with  Jack  Biddle,  its  executive  director,  an  articu- 
late spokesman  for  both  independent  companies  and  computer  users. 

McGurk  sees  IBM  as  hard  to  reform.  "Even  when  its  price  fell  more  than  $38 
a  share  after  the  Telex  decision,"  he  said,  "IBM  stock  had  a  market  value  greater 
than  any  two  companies'  in  the  world.  Competitors  can  handle  only  small  or 
isolated  markets.  Sooner  or  later  they  run  into  IBM  or  it  runs  into  them.  Its 
share  of  the  market  is  not  decreasing.  By  a  stroke  of.  the  pen  almost  any  com- 
pany can  be  put  out  of  business. 

"We  are  not  anti-IBM.  It  is  a  very  great  company  and  a  national  resource. 
But  it  is  the  goal  of  every  great  company  to  become  a  monopoly.  Even  if  you 
become  a  monopoly  legally  and  morally,  a  paragon  of  ethical  virtue,  when  you 
become  an  economic  and  monopolistic  ix)wer.  that  power  should  be  broken.  There 
are  laws  against  it.  This  indu.'stry  needs  relief  from  monopoly  now.  Without  it, 
the  monopoly  can  thrive  but  the  industry  cannot." 
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There  is,  indeed,  a  conceptual  difference  in  law  to  be  resolved.  In  one  view 
monopoly  exercises  its  power  to  prevail.  In  another,  government  and  law  exer- 
cise suflScient  power  so  that  competitors  can  prevail,  too. 

Harper's  Letters 

ibm   on  trial 

William  Rodgers'  "IBM  on  Trial"  [May]  is  blatantly  misleading  and  in  many 
instances  demonstrably  false.  In  addition,  it  draws  conclusions  about  IBM  and 
the  data-processing  industry  that  are  contradicted  by  the  findings  of  the  two  fed- 
eral courts  that  have  examined  IBM's  position  in  the  industry. 

Certainly,  IBM  and  its  legal  affairs  are  proper  subjects  for  public  commentary. 
And  I  believe  IBM  is  mature  enough  to  accept  critical  points  of  view.  However, 
I  must  object  when  a  writer  chooses  to  support  his  personal  opinions  with  stri- 
dent denunciations  that  contradict,  misrepresent,  or  willfully  ignore  facts  that 
are  a  matter  of  public  record.  For  example,  IBM  has  had  two  trials.  IBM  won 
one  and  lost  one  and  successfully  prevailed  in  four  efforts  by  competitors  to 
enjoin  certain  IBM  practices.  All  those  were  brought  under  the  antitrust  laws. 
But  Mr.  Rodgers  mentions  only  the  one  IBM  lost. 

The  article's  errors  and  omissions  are  pervasive ;  the  following  specific  ex- 
amples should  give  your  readers  some  idea  of  how  they  were  misled : 

Statement:  IBM  is  a  "monopoly"  in  the  computer  industry,  an  "undisputed 
colossus."  In  a  similar  veiw,  Mr.  Rodgers  quotes  unnamed,  "surviving  competi- 
tors" as  saying  that  the  "IBM  empire"  is  "too  immune  to  the  restraints  of  power, 
too  dangerous  and  ruthless  to  be  tolerated  in  the  social  and  industrial 
community." 

Fact:  The  two  federal  judges  who  have  passed  on  the  question  have  con- 
cluded after  trial  that  IBM  does  not  monopolize  the  computer  industry. 

Judge  A.  Sherman  Christensen  in  the  Telex  case  decided — in  a  ruling  IBM 
now  is  appealing — that  IBM  had  monopolized  a  narrow  market  defined  as 
"peripheral  devices  plug  compatible  with  the  CPU's  (computers)  of  IBM."  How- 
ever, Judge  Christensen  also  concluded  the  following  about  IBM  competitors  and 
IBM's  position  generally  in  the  computer  industry :  ".  .  .  competitors  include 
many  large  diversified  companies  with  important  skills  and  substantial  financial 
resources,  and  many  competitors  are  strong,  independent  and  growing.  .  .  . 
Between  1952  and  1970  the  number  of  competitors  in  the  EDP  industry  multi- 
plied more  than  136  times  from  13  to  1773.  .  .  .  Broadly  defined  the  EDP  indus- 
try appears  competitive  and  dynamic." 

Judge  Walter  E.  Craig,  in  dismissing  the  Greyhound  Computer  Corporation 
suit  in  July  of  1972  after  eight  weeks  of  trial,  found  that  IBM  was  not  a  monop- 
oly and  that  "the  defendant's  place  in  the  industry  has  been  achieved  as  a  result 
of  superior  skill,  foresight  and  industry.  .  .  .  There  is  no  evidence  of  any  attempt 
to  monopolize  on  the  record." 

Statement:  IBM  "probably  commands  75  to  80  percent  of  the  computer  busi- 
ness in  the  United  States.  .  .  .  IBM  concedes  that  it  gets  perhaps  35  percent  of 
the  industry  revenues,  but  the  courts  and  its  competitors  scorn  that  unsupported 
estimate  as  nonsense." 

Fact:  The  35  percent  figure  is  not  IBM's,  and  it  is  not  an  "unsupported  esti- 
mate" ;  it  was  a  result  of  a  court-administered  industry  census.  In  the  Telex  deci- 
sion, the  only  one  which  dealt  with  percentage  figures.  Judge  Christensen  did 
not  "scorn"  the  35  percent  as  "nonsense."  He  specifically  found  that  IBM's  share 
of  industry  revenue  was  "35.1  percent  in  1970." 

Statement:  Computer  divisions  of  Philco,  RCA,  and  General  Electric  were 
"demolished"  in  "unequal  combat"  with  IBM. 

Fact:  The  computer  divisions  were  not  "demolished"  but,  as  Judge  Christen- 
sen found,  were  acquired  by  Sperry  Rand-Univac  and  Honeywell,  whose  competi- 
tive positions  were  "enhanced"  by  these  acquisitions.  And  the  Philco-Ford  com- 
puter divisions  recently  reported  electronic  data-processing  revenue  in  1972  of 
$79  million  in  a  computer-industry  census. 

Statement :  In  1913  Thomas  J.  Watson,  Sr.,  was  "exempted"  from  serving  an 
antitrust  sentence  "after  the  court  ordered  a  second  trial." 

Fact:  In  1913  Mr.  Watson  was  indicted  and  convicted  along  with  many  other 
officials  of  National  Cash  Register  Company,  but  Mr.  Watson's  conviction  was 
reversed  by  the  court  of  appeals :  The  government  then  proposed  a  settlement ; 
Mr.  Watson  rejected  the  offer,  and  the  government  dropped  the  case  against 
him.  He  was  not  "exempted"  from  serving  a  sentence ;  he  won  the  case. 
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statement:  "Coincidentally,  IBM  announced  that  it  intended  to  market  an  im- 
proved version"  of  Control  Data  Corporation's  Model  6600,  but  "never  manu- 
factured" it. 

Fact:  IBM  never  announced  "it  intended  to  market  an  improved  version"  of 
the  CDC  6600.  Two  years  after  the  announcement  of  the  CDC  6600,  IBM  did 
announce  a  model  of  the  System/360  that  was  more  powerful  than  the  CDC 
6600,  and  IBM  manufactured  and  delivered  a  number  of  them. 

Statement:  IBM  settled  with  CDC  "out  of  court  by  giving  Norris  one  of  its 
subsidiary  companies  and  cash  amounting  to  $110  million." 

Fact:  IBM  did  not  "give"  CDC  a  subsidiary  or  $110  million  in  cash.  The  actual 
terms  of  the  mutual  settlement  (IBM  had  countersued  against  CDC  for  anti- 
trust violations)  were:  CDC  purchased  an  IBM  subsidiary  for  $16  million.  IBM 
agreed  to  provide  $2.6  million  per  year  for  ten  years  to  assure  the  employees 
of  that  subsidiary  (its  former  employees)  their  full,  existing  fringe  benefits. 
IBM  agreed  to  purchase  from  CDC  $4.8  million  per  year  of  EDP  services  and  $6 
million  of  research  and  development  work  per  year  for  five  years.  In  addition, 
$15  million  of  CDC  legal  fees  and  expenses  were  paid  by  IBM. 

Statement:  The  Justice  Department  "hopes  to  apply  an  old  measuring  rule, 
which  holds  that  competition  is  stifled  when  three  or  four  companies  carry  off 
50  percent  or  more  of  any  category  of  business.  IBM  is  prepared  to  plead  that 
it  is  being  discriminated  against,  that  the  old  measuring  rule  is  invalid,  dis- 
honored by  numerous  exceptions." 

Fact:  Nonsense.  There  is  no  such  rule  and  never  has  been. 

Statement:  'Mr.  Rodgers  characterizes  Berton  Hochfeld,  whom  he  quotes  at 
length,  as  one  of  the  "architects"  of  IBM's  so-called  "price-cutting  structure"  who 
"designed  the  price  cuts,"  thereby  accomplishing  "for  IBM  the  job  he  was  re- 
quired to  do." 

Fact:  Mr.  Hochfeld  worked  for  IBM  for  just  over  two  years  after  he  finished 
his  schooling.  He  was  one  of  the  hundreds  of  "financial  analysts"  at  IBM  and 
never  held  any  kind  of  managerial  position.  Mr.  Hochfeld  conceded  under  oath 
that  he  was  never  responsible  for  setting  any  prices  on  any  IBM  products. 
Furthermore,  Mr.  Rodgers  does  not  reveal  that  Mr.  Hochfeld,  after  leaving  IBM, 
worked  as  a  paid  consultant  and  witness  for  Telex. 

Mr.  Rodgers  has  taken  up  the  cudgels  of  a  few  of  IBM's  competitors  and 
ignored  the  unprecedented  product  and  price  improvements  in  computers  passed 
on  to  consumers  by  the  intense  competition  in  the  industry.  That  he  is  free  to  do, 
but  we  believe  your  readers  and  IBM  should  not  be  abused  and  misled  by  Mr. 
Rodgers'  demonstrable  distortions. 

Frank  T.  Caey, 
Chairman  of  the  Board,  IBM. 

William  Rodgers  Replies  :  On  the  basis  of  Mr.  Cary's  critique  of  my  article, 
one  could  develop  an  Orwellian  thesis  that  corporate  innocence  flourishes  in  pro- 
portion to  the  magnitude  of  litigation  against  it. 

Unlike  Mr.  Cary,  Harper's  readers  will  doubtless  see  my  article  as  an  examina- 
tion of  his  cori>oration  rather  than  as  an  attack  against  it.  If  he  and  his  col- 
leagues will  look  again,  they  will  find  that  it  was  the  failure  of  American  law 
and  government  that  I  primarily  criticized.  It  is  the  failure  of  government  to  at 
least  restrain  predatory  power  that  has  put  the  government  in  complicity  with 
corporate  power. 

I  am  very  sorry  I  imputed  to  IBM  people  I  interviewed  loftier  managerial 
status  than  they  deserved.  I  would  have  identified  Berton  Hochfeld  as  a  con- 
sultant to  Telex  had  I  known  he  was  one,  so  that  readers  could  assess  the  validity 
of  self-serving  comments.  My  oversight  of  this  fact  is  criticized  by  Mr,  Cary, 
and  appropriately  so. 

Whether  or  not  the  late  Thomas  J.  Watson,  Sr.,  "won"  his  antitrust  case  after 
conviction  in  1913  is  highly  questionable.  This  case  is  recounted  fully  in  my  book 
Think,  soon  to  be  reissued  in  an  uixlated  paperback  edition  by  New  American 
Library.  Certainly  it  is  fair  to  say  that  he  won  exemption  from  serving  a  sentence 
when,  three  years  after  he  had  been  fired  from  National  Cash  Register  Com- 
pany, the  ca.«ie  simply  withered  away  through  a  tiolle  prosequi,  meaning  the  pros- 
ecution simply  dropped  it.  I  don't  want  to  deprive  Mr.  Watson  of  any  victory — if 
that's  what  it  was. 

Mr.  Cary  says  computer  divisions  of  Philco,  RCA,  and  GE  were  not  "demol- 
ished" in  "unequal  combat"  with  IBM  but  only  "acquired"  by  other  corporations. 
This  is  slicing  language  close  to  the  bone.  Demolition  by  acquisition  is  not  uncom- 
mon. And  if  any  company's  position  was  "enhanced"  in  the  process,  it  was  IBM's. 
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The  reference  to  a  "measuring  rule"  cropped  up  in  old  antitrust  and  monopoly 
studies.  As  I  explicitly  stated,  it  never  amounted  to  doctrine.  Perhaps  I  need  not 
have  brought  it  up. 

It  is  quite  true  that  I  did  not  dwell  on  the  laudatory  things  said  in  the  courts 
and  other  forums  about  IBM  over  the  years.  I  did  not  purposely  omit  them  as  a 
literary  technique  to  make  IBM  look  wicked.  My  essay  was  an  account  of  IBM 
trials,  not  of  its  virtues. 

As  for  the  question  of  whether  IBM  get.s — or  commands  or  controls — 75  per- 
cent of  the  computer-industry  market  or,  as  it  claims,  35  percent,  that  is  surely 
an  issue  to  be  determined  in  the  government  antitrust  trial  headed  for  resolution. 
There  are  many  different  markets  in  the  industry  to  which  IBM's  share  of  these 
markets  gives  it  monopoly  power  and  how  that  power  is  exercised. 

For  there  is  indeed  an  IBM  empire.  The  company  is,  in  fact,  the  undisputed 
(except  by  IBM)  colossus  of  the  industry.  And  it  has  the  power,  however 
achieved,  to  destroy  most  competitors  at  will.  "VMiat  the  courts  and  the  govern- 
ment will  do  about  this,  if  anything,  remains  to  be  seen. 
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U.S.  V.  IBM — Proposed  Final  Judgment — Summary  Index 

Article  I.  Court  jurisdiction  over  IBM  and  officers  and  directors  and  Service 
Bureau  Corporation,  World  Trade  Corporation  and  Science  Research  Associates. 

Article  II.  Definitions. 

Article  III.  Divesture  of  service  bureau  business  (Service  Bureau  Corpora- 
tion. Science  Research  Associates  and  the  network  services  operations,  un- 
bundled systems  engineering  operations,  educational  services  operations  and 
Federal  Systems  Division  of  IBM  together  with  comparable  service  bureau 
operations  of  World  Trade  Corporation) . 

Article  IV.  Newly  formed  service  bureau  company  not  to  manufacture  or  sell 
EDP  Systems,  ERP  Equipment  or  Communication  Equipment  until  such  time 
as  the  IBM  portion  of  its  installed  base  is  less  than  35%  and  in  no  event  sooner 
than  10  years. 

Article  V.  Divestiture  of  comjwnents  business  (Components  Division  and  other 
semiconductor  and  related  elementary  component  research,  development  and 
manufacturing  operations  of  IBM  and  comparable  operations  of  World  Trade 
Corporation). 

Article  VI.  Newly  formed  components  company  not  to  produce  "proprietary" 
products  for  IBM  or  successor  EDP  Systems  companies,  supply  such  companies 
with  more  than  50%  of  their  respective  requirements,  or  favor  such  companies  in 
price  or  conditions  of  sale. 

Article  VII.  Divestiture  of  office  products  business  (Office  Products  Division 
and  Information  Records  Division  of  IBM  and  comparable  word  processing, 
office  products  and  information  records  research,  development,  manufacturing 
and  marketing  operations  of  World  Trade  Corporation) . 

Article  VIII.  Newly  formed  office  products  company  not  to  manufacture  or 
sell  Communication  Equipment  for  10  years. 

Article  IX.  Divestiture  of  small  EDP  Systems  (under  $5,000  monthly  rent) 
business  (General  Systems  Division  and  part  of  Advanced  Systems  Division  re- 
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lated  thereto  and  other  small  system,  terminal  and  tabulating  machine  equip- 
ment, research,  development,  manufacturing,  marketing  and  maintenance  op- 
erations from  IBM  and  comparable  operations  of  World  Trade  Corporation). 

Article  X.  Small  EDP  Systems  company  not  to  manufacture  or  sell  large 
EDP  systems  (over  $5,000  monthly  rent)  until  such  time  as  its  share  of  the 
small  EDP  systems  submarket  reaches  35%  or  less  and  in  no  event  sooner  than 
10  years. 

Article  XI.  Small  EDP  Systems  company  not  to  manufacture  or  sell  com- 
munications equipment  (except  terminals)  until  such  time  as  its  share  of  the 
small  EDP  systems  submarket  reaches  35%  or  less  and  in  no  event  sooner  than 
10  years. 

Article  XII.  Small  EDP  Systems  company  not  to  engage  in  the  business  of  the 
components  company,  the  office  products  company  or  the  service  bureau  company 
until  such  time  as  its  share  of  small  EDP  Systems  submarket  reaches  35%  or 
less  and  in  no  event  sooner  than  10  years. 

Article  XIII.  Small  EDP  Systems  company  to  reduce  its  share  of  the  small 
EDP  Systems  submarket  to  50%  or  less  within  five  years  and  35%  or  less  within 
ten  years. 

Article  XIV.  IBM  retention  of  large  EDP  Systems  (over  $5,000  monthly  rent) 
business  under  Court  supervision  for  reduction  in  share  of  large  EDP  System 
submarket  to  50%  or  less  within  five  years  and  35%  or  less  within  10  years. 

Article  XV.  IBM  not  to  engage  in  small  EDP  Systems  business  until  such  time 
as  its  share  of  large  EDP  Systems  submarket  is  35%  or  less  and  in  no  event 
sooner  than  10  years. 

Article  XVI.  IBM  not  to  manufacture  or  sell  communications  equipment  until 
such  time  as  its  share  of  the  large  EDP  Systems  submarket  reaches  35%  or  less 
and  in  no  event  sooner  than  10  years. 

Article  XVII.  IBM  not  to  engage  in  the  business  of  the  components  company, 
the  office  products  company  or  the  service  bureau  company  until  such  time  as 
its  share  of  large  EDP  Systems  submarket  reaches  35%  or  less  and  in  no  event 
sooner  than  10  years. 

Article  XVIII.  Newly  formed  service  bureau  company,  components  company 
and  office  products  company  are  restrained  from  acquiring  more  than  35%  of 
their  respective  needs  from  new  small  EDP  Systems  Company  or  IBM. 

Article  XIX.  IBM  and  small  EDP  Systems  company  directed  to  standardize 
high-speed  communications  interfaces. 

Article  XX.  IBM  and  small  EDP  Systems  company  directed  to  disclose  in 
advance  product  interfaces  with  respect  to  media,  software,  communications  and 
humans. 

Article  XXI.  IBM  and  small  EDP  Systems  company  directed  to  disclose  soft- 
ware interfaces,  standardize  applications  software  in  high-level  languages,  and 
furnish  applications  software  to  manufacturers  of  EDP  Systems  at  no  charge 
for  ten  years. 

Article  XXII.  IBM  and  small  EDP  Systems  company  directed  to  .sell  sub- 
assemblies of  EDP  Equipment  to  manufacturers  of  EDP  Systems  at  OEM  prices 
not  to  exceed  a  100%  markup  on  aggregate  of  projected  factory,  direct  labor, 
burden  and  materials  for  ten  years  or  until  shares  in  submarkets  reduce  to 
35%  or  less. 

Article  XXIII.  Office  products  company  directed  to  sell  subassemblies  of  office 
products  equipment  to  manufacturers  of  EDP  Systems  at  OEM  prices  not  to 
exceed  a  100%  markup  on  aggregate  projected  factory,  direct  labor,  burden  and 
materials  for  ten  years. 

Article  XXIV.  IBM  and  small  EDP  Systems  company  report  product  line 
revenues  and  earnings  to  Antitrust  Division. 

Article  XXV.  IBM  and  small  EDP  Systems  company  restrained  from  inter- 
locking directorates. 

Article  XXVI.  IBM  and  small  EDP  Systems  company  restrained  from  making 
price  concessions  to  customers  awaiting  delivery  and  installation. 

Article  XXVII.  IBM  and  small  EDP  Systems  company  restrained  from  price 
concessions,  "free  usage"  or  "buy-backs." 

Article  XXVIII.  IBM  and  small  EDP  Systems  company  restrained  from 
price  fixing  and  market  allocation. 

Article  XXIX.  IBM  and  small  EDP  Systems  company  to  make  their  products 
available  on  non-discriminatory  terms. 

Article  XXX.  IBM  and  small  EDP  Systems  company  restrained  from : 
(a)  Premature  announcement. 
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(b)  Penalties  and  charge  backs  on  sales  personnel. 

(c)  Abusing  incentive  compensation  for  sales  personnel. 

(d)  Educational  discounts.  . 

(e)  Financial  support  to  educational  users  having  more  than  50%  IBM 
or  small  EDP  Systems  company  EDP  Equipment.  ^   _ 

(f)  Marketing  EDP  Equipment  to  certain  educational  users  receiving 
federal  support. 

(g)  Absorbing  customer  taxes.  „  ^   v.     r^r^   a 
(h)    Using  leasing  agreements  which  cannot  be  cancelled  by   90  days 

notice.  ^  ^     4.^. 

(i)   Discriminating  against  persons  who  are  customers  of  other  manu- 
facturers of  EDP  Systems. 
(3)  Disparagement. 

(k)  Threats  or  undue  influence  on  employment  of  persons  interested  in 
competitive  EDP  Equipment. 
(1)  Interference  with  contract, 
(m)  Prefential  deliveries  to  discourage  competition. 
(n)  Rigging  specifications, 
(o)  Refusal  to  lease  hardware  to  competitors. 

(p)  Refusal  to  license  software  to  competitors  or  customers  of  competitors, 
(q)  Practicing  reciprocity.  .. 

(r)    Promoting  sales  by   emulation  or  simulation   of  competitive   EDP 
Systems. 

(s)  Supporting  restricted  user  organizations. 
Article  XXXI.  IBM  and  small  EDP  Systems  company  restrained  from  claim- 
ing damages  for  past  infringements. 

Article  XXXII.  IBM  and  small  EDP  Systems  company  restrained  from  acquir- 
ing exclusive  patent  rights. 

Article  XXXIII.  IBM  and  small  EDP  Systems  company  restrained  from 
acquisition  of  exclusive  know-how. 

Article  XXXIV.  IBM  and  small  EDP  Systems  company  restrained  from  dis- 
criminating in  patent  royalties. 

Article  XXXV.  IBM  and  small  EDP  Systems  company  directed  to  grant  royalty- 
free  licenses  under  existing  patents. 

Article  XXXVI.  IBM  and  small  EDP  Systems  company  directed  to  grant 
rovalty-free  licenses  for  future  patents. 

Article  XXXVII.  IBM  and  small  EDP  Systems  company  restrained  from 
disposing  of  patents  to  avoid  licensing  competitors. 

Article  XXXVIII.  IBM  and  small  EDP  Systems  company  directed  to  grant 
foreign  patent  immunity. 

Article  XXXIX.  IBM  and  small  EDP  Systems  company  restrained  from  cross- 
licenses  or  grant-backs. 
Article  XL.  Right  to  attack  IBM  patents. 

Article  XLI.  IBM  and  small  EDP  Systems  company  restrained  from  making 
lifPTisp  vpslrictions 

Article  XLII.  IBM  and  small  EDP  Systems  company  to  file  patent  applica- 
tions or  publish  technical  details  regarding  its  inventions. 

Article  XLIII.  IBM  and  small  EDP  Systems  company  directed  to  disclose 
know-how. 

Article  XLIV.  IBM  and  small  EDP  Systems  company  restrained  from  making 
acquisitions  of  competitors,  suppliers  or  customers. 

Article  XLV.  IBM  and  small  EDP  Systems  company  directed  to  dedicate  copy- 
righted subject  matter  to  public. 

Article  XLVI.  IBM  and  small  EDP  Systems  company  restrained  from  utiliz- 
ing software  to  influence  hardware  sales  or  to  discourage  purchases  of  competi- 
tors' hardware  and  from  applying  for  patents  or  copyrights  on  software  or  de- 
manding pavment  for  testing  of  software. 

Article  XLVII.  IBM  and  small  EDP  Systems  company  restrained  from  restrict- 
ing use  of  purchased  software. 

Article  XLVIII.  IBM  and  small  EDP  Systems  company  directed  to  dedicate 
all  existing  patents  and  copyrights  on  software. 

Article  XLIX.  IBM  directed  to  distribute  excessive  cash  and  marketable 
securities. 

Article  L.  Retention  of  jurisdiction  by  Court. 
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Final  Judgment 
Now,  therefore,  it  is  hereby  ordered,  adjudged,  and  decreed  as  follows : 


The  Court  has  jurisdiction  over  (i)  those  of  the  directors,  officers  and  em- 
ployees of  International  Business  Machines  Corporation,  a  New  York  corpora- 
tion (herein  referred  to  as  "IBM"),  whose  names  are  specified  on  Schedule  A, 
(ii)  Service  Bureau  Corporation,  a  corporation,  (iii)  Science  Research  Associates, 
Inc.,  a  corporation,  and  (iv)  World  Trade  Corporation,  a  con^oratiou,  based  on 
the  submissions  by  such  persons  and  corporations  to  the  jurisdiction  of  this 
Court. 

II 

For  purposes  of  this  Final  Judgment : 

(a)  "IBM  Group"  is  defined  to  include  IBM  and/or  each  Subsidiary  (as 
hereinafter  defined). 

(b)  "Person"  is  defined  as  any  individual,  partnership,  trust,  estate,  cor- 
poration, any  other  entity  establishment  under  the  laws  of  the  United  States, 
any  state  thereof,  or  any  "other  nation  other  than  the  United  States  (including 
but  not  limited  to  those  designated  as  a  Societe  Anonyme,  a  Gessellschafts  mit 
Beschrankters  Haftung  or  a  Societe  a  Besponsabilite  Limitee)  or  any  com- 
bination of  the  foregoing. 

(c)  "Subsidiary"  is  defined  to  include  any  corporation,  any  other  entity 
established  under  the  laws  of  the  United  States,  or  any  state  thereof,  or  any 
nation  other  than  the  United  States  (including  but  not  limited  to  those  desig- 
nated as  a  Societe  Anonyme,  a  Gessellschafts  mit  Beschrankters  Haftung,  or  a 
Societe  a  Responsabilite  Limitee)  or  any  combination  of  the  foregoing,  (i) 
fifty  percent  (50%)  of  the  voting  shares  of  capital  stock  of  which  is  owned 
or  controlled,  directly  or  indirectly,  by  IBM  Group  or  a  Subsidiary  (as  other- 
wise defined  in  this  Section  [c]  and  including  any  subsidiary  of  a  subsidiary 
regardless  of  the  tier  of  the  subsidiary)  of  any  of  the  following : 

(a)  IBM  Group; 

(b)  Any  successor  to  IBM  Group ;  or 

(c)  Any  of  the  corporations  to  be  created  pursuant  to  the  provisions  of 
this  Final  Judgment ; 

or    (ii)    with  respect  to  which  any  of  the  following  has  the  right  or  power, 
pursuant  to  contract  or  otherwise,  to  exercise  management  prerogatives : 

(a)  IBM  Group; 

(b)  Any  successor  to  IBM  Group ;  or 

(c)  Any  of  the  corporations  to  be  created  pursuant  to  the  provisions 
of  this  Final  Judgment. 

(d)  "Electronic  Data  Processing  System"  (herein,  referred  to  as  "EDP  Sys- 
tem") is  defined  as  any  apparatus  or  group  of  automatically  intercommuni- 
cating units  of  apparatus  capable  of  entering,  receiving,  storing,  classifying, 
computing  and/or  recording  alphabetic  and/or  numeric  data,  which  systems 
may  include  one  or  more  central  processing  units  and  one  or  more  storage 
facilities  and  has  either  : 

(1)  The  ability  to  receive  and  retain  in  the  storage  facilities  at  least 
some  of  the  instructions  for  the  data  processing  oi>erations  required,  or 

(2)  Means,  in  association  with  storage,  inlierently  capable  of  receiving 
and  utilizing  the  alphabetic  and/or  numeric  representation  of  either  the 
location  or  the  identifying  name  or  number  of  data  in  storage  to  control 
access  to  stored  data. 

(e)  "Small  EDP  Systems"  is  defined  as  those  EDP  Systems  the  monthly  rental 
or  equivalent,  including  unbundled  products  and  services,  if  any,  of  which  is  less 
than  $5,(X)0.  In  addition,  said  Small  EDP  Systems  shall  not  include  any  EDP 
System  which  exceeds  a  total  simultaneous  input/output  throughput  of  not  more 
than  two  times  the  performance  of  IBM's  Systems/3  announced  as  of  the  date  of 
entry  of  this  Final  Judgment.  Regardless  of  current  or  future  organization  or 
practices.  Small  EDP  Systems  is  not  synonymous  with  either  the  "Tabulating 
Machine  Business"  or  "Terminals". 

(f )  "Large  EDP  Systems"  is  defined  as  tho.se  EDP  Systems  the  monthly  rental, 
including  unbundled  products  or  services,  if  any,  of  which  is  more  than  $5,000. 
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(g)  "Terminals"  is  defined  as  any  devices  which  are  remotely  interconnected 
to  BDP  systems  primarily  to  facilitate  input  or  output  access  by  computer  opera- 
tors to  such  systems ;  the  said  terminal  devices  include,  by  way  of  example,  key- 
boards, nonpermanent  displays,  print  mechanisms,  card  and  badge  devices. 

(h)  "Electronic  Data  Processing  Equipment"  (herein  referred  to  as  "EDP 
Equipment" )  is  defined  as  any  imitary  apparatus,  machine  or  device  and  attach- 
ments therefor  designed  to  be  used  directly  or  indirectly  in  or  with  an  EDP 
System. 

(i)  "Communications  Equipment"  is  defined  as  any  data  handling  apparatus 
designed  to  serve  as  a  communication  link,  or  a  control  therefor,  or  part  thereof, 
between  two  or  more  remotely  positioned  items  of  EDP  Equipment  or  between 
EDP  Equipment  and/or  some  data  source  or  data  output ;  said  apparatus  to  in- 
clude, by  way  of  example,  data  terminals,  modems,  switching  units,  data  concen- 
trators, communication  control  equipment,  and  remote  batch  processors. 

(j)  "Software"  is  defined  as  a  combination  of  computer  operation  or  control 
instructions  assembled  for  use  in  a  computer  program,  or  part  thereof,  a  compiler, 
assembler,  executive  or  control  routine,  application  package  and  the  like,  each 
or  any  of  which  is  primarily  adapted  for  use  in  controlling  the  operation  of  an 
EDP  System  or  EDP  Equipment. 

(k)  "Operating  Software"  is  defined  as  '^Software"  which  consists  of  an  inte- 
grated collection  of  computer  instructions  that  direct  an  EDP  System's  selec- 
tion, movement,  and  processing  of  programs  and  data  needed  to  solve  problems. 

(1)  "Applications  Software"  is  defined  as  "Software"  the  primary  purpose  of 
which  is  to  control  a  computer  to  process  a  particular  problem  of  the  user  of  the 
computer. 

(m)  "Device  Specific  Software"  is  defined  as  "Software"  which  is  written  to 
perform  application-independent  functions,  including  diagnosis  and  maintenance, 
and  which  does  not  include  "Applications  Software". 

;(n)  "Functional  Utility  Software"  is  defined  as  '^Software"  written  to  perform 
application-independent  functions  which  are  called  for  by  the  user  and/or  other 
"Software,"  including  functions  such  as  data  transcription,  routine  from  one 
media  to  another,  sorts,  mergers  and  those  arithmetic  functions  which  are  not 
built  into  a  given  central  processor,  such  as  decimal  arithmetic. 

,(o)  "Firmware"  is  defined  as  any  method  of  deriving  the  signals  called  for 
in  the  "Software"  definition  above  to  accomplish  the  functional  equivalent  of  such 
"Software"  which  is  generally  not  accessible  to  or  changeable  by  the  user. 

(p)  "Tabulating  Machine  Business"  is  defined  as  the  business  which  makes, 
uses,  leases,  sells  and/or  services  tabulating  cards,  tabulating  card  machinery 
and/or  tabulating  systems  to  enter,  convert,  receive,  classify,  compute  and/or 
record  alphabetic,  numerical  and/or  statistical  data ;  which  said  tabulating 
cards  are  used  for  storing  data  and  communicating  it  with  and  within  the 
machinery  or  system ;  provided  that  such  business  does  not  make,  use,  lease, 
sell  or  service  EDP  Systems,  EDP  Equipment,  Communication  Equipment  and/or 
Software. 

(q)  "Industrial  Property"  is  defined  as  inventions,  patents,  patent  applica- 
tions, patent  licenses,  trademarks,  applications  for  trademarks,  copyrights,  ap- 
plications for  copyrights,  trade  names,  and  Technical  Information  (as  herein- 
after defined). 

(r)  "Technical  Information"  is  defined  to  include  all  right,  title  and  interest 
of  IBM  Group  or  Small  EDP  Systems  Company  in  and  to  all  technical  informa- 
tion and  all  know-how,  written  or  unwritten,  with  respect  to  research,  develop- 
ment, engineering,  design,  quality  control,  testing,  production  and  maintenance, 
which  in  any  way  relates  to  an  EDP  system,  EDP  equipment,  Communications 
Equipment  or  Software,  including  but  not  limited  to,  all  documents  (including 
but  not  limited  to  schematic  drawings,  detailed  working  drawings,  specifications 
of  materials,  production  methods,  quality  control  procedures,  manuals,  assembly 
drawings,  maintenance  documentation,  software  documentation,  and  any  and 
all  other  drawings,  specifications  and  documents  of  any  kind  whatsoever)  relating 
to  the  foregoing,  and  including  the  identification  of  all  Persons  who  supply  to 
IBM  Group  or  Small  EIDP  Systems  Company  technical  information,  know-how, 
materials,  equipment,  machinery  and  facilities. 

(s)  "Existing  Patents"  is  defined  as  all  patents  issued  on  or  prior  to  the  date 
of  entry  of  this  Final  Judgment,  by  the  United  States  or  by  any  other  nation 
to  IBM  Group  or  Small  BDP  Systems  Company  and  all  patent  applications  filed 
on  or  prior  to  such  date 'by  IBM  Group  or  Small  EDP  Systems  Company  in  the 
United  States  or  any  other  nation,  including  all  divisions,  continuations,  reissues 
or  extensions  of  such  patents  and  applications  which  relate  to  an  EDP  system, 
EDP  Equipment,  Communications  Equipment  or  Software. 
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(t)  "Future  Patents"  is  defined  as  all  patents  Issued  within  the  period  of  ten 
years  to  commence  on  the  day  following  the  date  of  entry  of  this  Final  Ju^^ent, 
bv  the  United  States  or  by  any  other  nation  to  IBM  Group  or  Small  EDP  Sys- 
tems Company,  and  all  patent  appUcations  filed,  within  the  said  ten  year  period, 
bv  IBM  Group  or  Small  EDP  Systems  Company  in  the  United  States  or  any 
other  nation,  including  all  divisions,  continuations,  reissues  or  extensions  of 
such  patents  and  applications  which  relate  to  an  EDP  system,  EDP  equipment. 
Communications  equipment  or  Software. 

Ill 

(a)  IBM  shall  incorporate,  under  the  laws  of  the  State  of  Delaware,  a  new 
corporation  (herein  referred  to  as  the  "Service  Bureau  Company"),  the  name 
of  which  shall  be  entirely  dissimilar  to  "Service  Bureau  Corporation,  IBM 
or  "World  Trade  Corporation",  all  of  the  shares  of  which  shall  be  initially 
owned  by  IBM,  and  IBM  Group  shall  transfer  to  said  newly  formed  Service 
Bureau  Companv  all  of  the  shares  of  the  capital  stock  and  all  of  the  assets  of 
Service  Bureau 'corporation  and  Science  Research  Associates  and  all  of  the 
assets  of  IBM  Group,  including  AVorld  Trade  Corporation,  relating  to  its  service 
bureau  operations,  network  services  operations,  unbundled  systems  engineering 
operations,  educational  services  operations  and  U.S.A.  federal  systems  assembly 
marketing  and  maintenance  operations. 

The  assets  to  be  so  transferred  to  Service  Bureau  Company  shall  include,  but 
not  by  way  of  limitation,  Industrial  Property,  all  assets,  tangible  and  intangible, 
relating  to  research,  design,  development,  quality  control,  testing,  marketing 
and  materials  or  services  procurement  activities.  Included  in  the  assets  to  be 
transferred  by  IBM  Group  shall  be  an  amount  of  cash  adequate  to  meet  the 
needs  of  Service  Bureau  Company  for  working  capital,  capital,  and  other  ex- 
penditures up  until  such  time  that  the  earnings  of  such  corporation  will  be 
adequate  to  meet  such  needs.  Service  Bureau  Company  shall  be  staffed  with 
managerial  and  other  personnel  to  an  extent  and  in  a  manner  reasonably  neces- 
sary to  enable  Service  Bureau  Company  to  compete  in  the  relevant  markets  in 
which  it  will  be  engaged.  IBM  Group  is  directed  to  do  everything  reasonably 
possible  to  transfer  to  Service  Bureau  Company  managerial  and  other  personnel, 
presently  employed  by  IBM  Group,  so  as  to  staff  Service  Bureau  Company  in  the 
aforementioned  manner. 

(b)  IBM  Group  is  ordered  and  directed  to  take  such  other  actions  and  enter 
into  such  arrangements  that  are  reasonably  necessary  to  enable  Service  Bureau 
Corporation  to  effectively  compete  in  the  relevant  markets  in  which  it  will  be 
engaged  during  the  period  following  its  incorporation. 

(c)  IBM  is  hereby  ordered  and  directed  to  divest  itself  of  all  of  the  shares  of 
capital  stock  of  Service  Bureau  Company  by  distributing  such  shares  to  the  stock- 
holders of  IBM.  The  said  divestiture  (together  with  everything  else  hereinbefore 
provided  by  this  Article  III)  shall  be  completed  by  not  later  than  one  year  from 
the  date  of  entry  of  this  Final  Judgment. 

(d)  Those  of  the  directors,  oflScers  and  employees  in  an  executive  capacity  of 
IBM  Group  whose  names  are  specified  on  Schedule  A  are  ordered  and  directed, 
upon  receipt  by  them  of  any  shares  of  the  capital  stock  of  Service  Bureau  Com- 
pany, pursuant  to  the  aforementioned  divestiture,  to  promptly  divest  themselves 
of  all  such  shares  and  are  enjoined  and  restrained  from  owning,  directly  or  indi- 
rectly, at  any  time,  any  shares  of  the  capital  stock  of  Service  Bureau  Company. 

(e)  IBM  Group  is  enjoined  and  restrained  from  acquiring,  directly  or  indirectly, 
any  shares  of  the  capital  stock  of  Service  Bureau  Company. 

(f)  IBM  Group  is  enjoined  and  restrained  from  employing,  directly  or  indi- 
rectly, an  officer  or  employee  in  an  executive  capacity  or  permitting  to  serve  on 
its  board  of  directors  any  person  who  at  any  time  has  served  as  a  director,  oflScer 
or  employee  in  an  executive  capacity  of  Service  Bureau  Company. 

(g)  Sen'ice  Bureau  Company  is  enjoined  and  restrained  from  employing, 
directly  or  indirectly,  an  oflScer  or  employee  in  an  executive  capacity  or  permitting 
to  serve  on  its  board  of  directors  any  person  who  at  any  time  has  served  as  a 
director,  officer  or  employee  in  an  executive  capacity  of  IBM  Group. 

IV 

Service  Bureau  Company  is  enjoined  and  restrained  from  engaging,  directly 
or  indirectly,  in  the  manufacture,  sale  or  lea.se  of  EDP  Systems,  EDP  Equipment 
or  Communications  Equipment  until  such  time  that  the  portion  of  EDP  Systems 
and  EDP  Equipment  owned  or  otherwise  utilized  by  Service  Bureau  Company  in 
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the  conduct  of  its  business  which  has  been  manufactured,  sold,  leased  or  other- 
wise furnished  by  IBM  or  Small  EDP  Systems  Company  (as  defined  hereinafter 
in  Article  IX)  constitutes  less  than  thirty-five  percent  of  the  entire  EDP  Systems 
and  Equipment  owned  or  utilized  by  Service  Bureau  Company  ;  provided,  however, 
that  in  no  event  may  Service  Bureau  Company  engage,  directly  or  indirectly,  in 
the  manufacture,  sale  or  lease  of  EDP  Systems,  EDP  Equipment  or  Communica- 
tions Equipment  during  the  period  of  ten  years  to  commence  with  the  date  of 
entry  of  this  Final  Judgment. 

For  the  said  ten  year  period,  IBM  Group  and  Small  EDP  Systems  Company 
are  enjoined  and  restrained  from  purchasing,  leasing  or  otherwise  acquiring 
from  Service  Bureau  Company  any  service  or  asset  without  first  having  received 
the  approval  of  this  Court  and  only  upon  the  same  prices,  terms  and  conditions 
of  sale  offered  to  other  manufacturers  of  EDP  Systems  and  EDP  Equipment. 


(a)  IBM  shall  incorporate,  under  the  laws  of  the  State  of  Delaware,  a  new  cor- 
poration (herein  referred  to  as  the  "Components  Company"),  the  name  of  which 
shall  be  entirely  dissimilar  to  "IBM"  or  "World  Trade  Corporation,"  all  of  the 
shares  of  which  shall  be  initially  owned  by  IBM,  and  IBM  Group  shall  transfer  to 
said  newly  formed  Components  Company  all  of  the  assets  of  the  Components 
Division  of  IBM,  all  of  the  assets  of  IBM  Group  utilized  in  or  related  to  the  other 
semiconductor  and  elemental  component  research,  development  and  manufactur- 
ing operations  of  IBM,  and  aU  of  the  assets  of  all  comparable  component  research, 
development  and  manufacturing  operations  of  World  Trade  Corporation.  The 
assets  to  be  so  transferred  to  Components  Company  shall  include,  but  not  by  way 
of  limitation.  Industrial  Property,  all  assets,  tangible  and  intangible,  relating  to 
research,  design,  development,  quality  control,  testing,  and  marketing  and  ma- 
terials or  services  procurement  activities.  Included  in  the  assets  to  be  transferred 
by  IBM  Group  shall  be  an  amount  of  cash  adequate  to  meet  the  needs  of  Compo- 
nents Company  for  working  capital,  capital,  and  other  expenditures  up  until  such 
time  that  the  earnings  of  such  corporation  will  be  adequate  to  meet  such  needs. 
Components  Company  shall  be  staffed  with  managerial  and  other  personnel  to  an 
extent  and  in  a  manner  reasonably  necessary  to  enable  Components  Company  to 
compete  in  the  relevant  markets  in  which  it  will  be  engaged.  IBM  Group  is  di- 
rected to  do  everything  reasonably  possible  to  transfer  to  Components  Company 
managerial  and  other  personnel,  presently  employed  by  IBM  Group,  so  as  to 
staff  Components  Company  in  the  aforementioned  manner. 

(b)  IBM  Group  is  ordered  and  directed  to  take  such  other  actions  and  enter 
into  such  arrangements  that  are  reasonably  necessary  to  enable  Components 
Company  to  effectively  compete  in  the  relevant  markets  in  which  it  will  be  en- 
gaged during  the  period  following  its  incorporation. 

(c)  IBM  is  hereby  ordered  and  directed  to  divest  itself  of  all  of  the  shares  of 
capital  stock  of  Components  Company  by  distributing  such  shares  to  the  stock- 
holders of  IBM.  The  said  divestiture  (together  with  everything  else  hereinbefore 
provided  by  this  Article  V)  shall  be  completed  by  not  later  than  one  year  from 
the  date  of  entry  of  this  Final  Judgment. 

(d)  Those  of  the  directors,  officers  and  employees  in  an  executive  capacity  of 
IBM  Group  whose  names  are  specified  on  Schedule  A  are  ordered  and  directed, 
upon  receipt  by  them  of  any  shares  of  the  capital  stock  of  Components  Company, 
pursuant  to  the  aforementioned  divestiture,  to  promptly  divest  themselves  of  all 
such  shares  and  are  enjoined  and  restrained  from  owning,  directly  or  indirectly, 
at  any  time,  any  shares  of  the  capital  stock  of  Components  Company. 

(e)  IBM  Group  is  enjoined  and  restrained  from  acquiring,  directly  or  indi- 
rectly, any  shares  of  the  capital  stock  of  Components  Company. 

(f)  IBM  Group  is  enjoined  and  restrained  from  employing,  directly  or  indi- 
rectly, an  officer  or  employee  in  an  executive  capacity  or  permitting  to  serve  on 
its  board  of  directors  any  person  who  at  any  time  has  served  as  a  director,  officer 
or  employee  in  an  executive  capacity  of  Components  Company. 

(g)  Components  Company  is  enjoined  and  restrained  from  employing,  directly 
or  indirectly,  an  officer  or  employee  in  an  executive  capacity  or  permitting  to 
serve  on  its  board  of  directors  any  person  who  at  any  time  has  served  as  a 
director,  officer  or  employee  in  an  executive  capacity  of  IBM  Group. 
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VI 

During  the  period  of  ten  years  beginning  one  year  after  date  of  entry  of  this 
Final  Judgment,  Components  Company  is  enjoined  and  restrained  from  selling, 
leasing  or  otherwise  furnishing  to  IBM,  IBM  Group,  or  to  Small  EDP  Systems 
Company  more  than  50%  of  the  annual  requirements  for  semiconductors  and 
other  computer  components  of  either  IBM,  IBM  Group,  or  Small  EDP  Systems 
Company  (to  which  reference  is  hereinafter  made).  During  the  said  ten-year 
period.  Components  Company  shall  not  produce,  or  refuse  to  sell  to  others,  any 
products  on  the  basis  that  such  products  are  proprietary  to  IBM  Group  or 
the  said  Small  BDP  Systems  Company  and  shall  make  available  to  other  Persons 
who  manufacture  EDP  Systems  all  products  produced  for  IBM  Group  or  Small 
EDP  Systems  Company  at  the  same  prices,  terms  and  conditions  of  sale  that 
are  available  to  IBM  Group  and  Small  EDP  Systems  Company ;  Provided,  how- 
ever, that  Components  Company,  in  determining  its  prices,  may  make  due  allow- 
ance for  differences  in  the  cost  of  manufacture,  sale  or  delivery  resulting  from 
the  differing  methods  or  quantities  in  which  such  commodities  are  sold  or  deliv- 
ered to  such  purchasers,  Provided  further,  however,  that  no  quantity  discounts 
offered  by  Components  Company  are  such  that,  in  fact,  they  can  be  realistically 
utilized  only  by  IBM  Group  or  Small  EDP  Systems  Company. 

VII 

(a)  IBM  shall  incorporate,  under  the  laws  of  the  State  of  Delaware,  a  new 
corporation  (hereinafter  referred  to  as  "OflSce  Products  Company"),  the  name 
of  which  shall  be  entirely  dissimilar  to  "IBM"  and  "World  Trade  Corporation", 
all  of  the  shares  of  which  shall  be  initially  owned  by  IBM,  and  IBM  Group  shall 
transfer  to  Office  Products  Company  all  of  the  assets  of  the  Office  Products 
Division,  Information  Records  Division  and  other  word  processing,  office  prod- 
ucts and  information  records  research,  development,  manufacturing  and  market- 
ing operations  of  IBM  and  World  Trade  Corporation.  The  assets  to  be  so  trans- 
ferred to  Office  Products  Company  shall  include,  but  not  by  way  of  limitation. 
Industrial  Property,  all  assets,  tangible  and  intangible,  relating  to  research, 
design,  development,  quality  control,  testing,  marketing  and  materials  or  serv- 
ices procurement  activities.  Included  in  the  assets  to  be  transferred  by  IBM  shall 
be  an  amount  of  cash  adequate  to  meet  the  needs  of  Office  Products  Company 
for  working  capital,  capital,  and  other  expenditures  up  until  such  time  that 
the  earnings  of  such  corporation  will  be  adequate  to  meet  such  needs.  Office 
Products  Company  shall  be  staffed  with  managerial  and  other  personnel  to  an 
extent  and  in  a  manner  reasonably  necessary  to  enable  Office  Products  Company 
to  compete  in  the  relevant  markets  in  which  it  will  be  engaged.  IBM  Group  is 
directed  to  do  everything  reasonably  possible  to  transfer  to  Office  Products 
Company  managerial  and  other  personnel,  presently  employed  by  IBM,  so  as 
to  staff  Office  Products  Company  in  the  aforementioned  manner. 

(b)  IBM  Group  is  ordered  and  directed  to  take  such  other  actions  and  enter 
Into  such  arrangements  that  are  reasonably  necessary  to  enable  Office  Products 
Company  to  effectively  compete  in  the  relevant  markets  in  which  it  will  be 
engaged  during  the  period  following  its  incorporation. 

(c)  IBM  is  hereby  ordered  and  directed  to  divest  itself  of  all  of  the  shares 
of  capital  stock  of  Office  Products  Company  by  distributing  such  shares  to  the 
stockholders  of  IBM.  The  said  divestiture  (together  with  everything  else  here- 
inbefore provided  by  this  Article  VII)  shall  be  completed  by  not  later  than  one 
year  from  the  date  of  this  Final  Judgment. 

(d)  Those  of  the  directors,  officers  and  employees  in  an  executive  capacity  of 
IBM  whose  names  are  specified  on  Schedule  A  are  ordered  and  directed,  upon 
receipt  by  them  of  any  shares  of  the  capital  stock  of  Office  Products  Company,  pur- 
suant to  the  aforementioned  divestiture,  to  promptly  divest  them.selves  of  all 
such  shares  and  are  enjoined  and  restrained  from  owning,  directly  or  indirectly, 
at  any  time,  any  .shares  of  the  capital  stock  of  Office  Products  Company. 

(f)  IBM  Group  is  enjoined  and  restrained  from  employing,  directly  or  in- 
directly, an  officer  or  employee  in  an  executive  capacity  or  permitting  to  serve 
on  its  board  of  directors  any  person  who  at  any  time  has  served  as  a  director,  offi- 
cer or  employee  in  an  executive  capacity  of  Office  Products  Company. 
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(g)  OflSce  Products  Company  is  enjoined  and  restrained  from  employing,  di- 
rectly or  indirectly,  an  oflScer  or  employee  in  an  executive  capacity  or  permitting 
to  serve  on  its  t^oard  of  directors  any  person  who  at  any  time  has  served  as  a 
director,  oflScer  or  employee  in  an  executive  capacity  of  IBM  Group. 

VIII 

During  the  period  of  ten  years  to  commence  with  the  date  of  entry  of  this 
Final  Judgment,  Office  Products  Company  is  enjoined  and  restrained  from  en- 
gaging, directly  or  indirectly,  in  the  manufacture,  sale  or  lease  of  Communica- 
tions Equipment. 

IX 

(a)  IBM  shall  incorporate,  under  the  laws  of  the  State  of  Delaware,  a  new 
corporation  (hereunder  referred  to  as  "Small  EDP  Systems  Company"),  the 
name  of  which  shall  be  entirely  dissimilar  to  "IBM"  or  "World  Trade  Corpora- 
tion", all  of  the  shares  of  which  shall  be  initially  owned  by  IBM,  and  IBM  Group 
shall  transfer  to  small  EDP  Systems  Company  (i)  all  of  the  assets  of  the  General 
Systems  Division  of  IBM,  including,  but  not  limited  to,  all  those  utilized  in  or 
related  to  Small  EDP  Systems,  Tabulating  Machine  Equipment  and  Terminal 
operations,  (ii)  that  part  of  the  assets  of  Advanced  Systems  Division  of  IBM 
utilized  in  or  related  to  Small  EDP  Systems,  Tabulating  Machine  Equipment 
and  Terminal  research,  development,  manufacturing  and  marketing  operations, 
and  (iii)  all  the  assets  of  World  Trade  Corporation  utilized  in  or  related  to  Small 
EDP  Systems,  Tabulating  Machine  Equipment  and  Terminal  research,  develop- 
ment, manufacturing  and  marketing  operations.  The  assets  to  be  so  transferred 
to  Small  EDP  Systems  Company  shall  include,  but  not  by  way  of  limitation, 
Industrial  Property,  all  assets,  tangible  and  intangit>le,  relating  to  research, 
design,  development,  quality  control,  testing  and  marketing  activities  or  to  the 
procurement  or  furnishing  of  materials,  products  and  services.  Included  in  the 
assets  to  be  transferred  by  IBM  shall  be  an  amount  of  cash  adequate  to  meet 
the  needs  of  Small  EDP  Systems  Company  for  working  capital,  capital  and 
other  expenditures  up  until  such  time  that  the  earnings  of  such  corporation  will 
be  adequate  to  meet  such  needs.  Small  EDP  Systems  Company  shall  be  staffed 
with  managerial  and  other  personnel  to  an  extent  and  in  a  manner  reasonably 
calculated  to  enable  Small  EDP  Systems  Company  to  compete  in  the  relevant 
markets  in  which  it  will  be  engaged.  IBM  Group  is  directed  to  do  everything  rea- 
sonably possible  to  transfer  to  Small  EDP  Systems  Company  managerial  and 
other  personnel,  presently  employed  by  IBM  Group,  so  as  to  staff  Small  EDP 
Systems  Company  in  the  aforementioned  manner. 

(b)  IBM  Group  is  ordered  and  directed  to  take  such  other  actions  and  enter 
into  such  arrangements  that  are  reasonably  necessary  to  enable  Small  EDP  Sys- 
tems Company  to  effectively  compete  in  the  relevant  markets  in  which  it  will  be 
engaged  during  the  period  following  its  incorporation. 

(c)  IBM  is  hereby  ordered  and  directed  to  divest  itself  of  all  of  the  shares  of 
capital  stock  of  Small  EDP  Systems  Company  by  distributing  such  shares  to  the 
stockholders  of  IBM.  The  said  divestiture  (together  with  everything  else  herein- 
before provided  by  this  Article  IX)  shall  be  completed  by  not  later  than  one  year 
from  the  date  of  this  Final  Judgment. 

(d)  Those  of  the  directors,  officers  and  employees  in  an  executive  capacity  of 
IBM  whose  names  are  specified  on  Schedule  A  are  ordered  and  directed,  upon 
receipt  by  them  of  any  shares  of  the  capital  stock  of  Small  EDP  Systems  Com- 
pany, pursuant  to  the  aforementioned  divestiture,  to  promptly  divest  themselves 
of  all  such  shares  and  are  enjoined  and  restrained  from  owning,  directly  or  in- 
directly, at  any  time,  any  shares  of  the  capital  stock  of  Small  EDP  Systems 
Company. 

(e)  IBM  Group  is  enjoined  and  restrained  from  acquiring,  directly  or  indirectly, 
any  capital  stock  of  Small  EDP  Systems  Company. 

(f)  IBM  Group  is  enjoined  and  restrained  from  employing,  directly  or  in- 
directly, an  officer  or  employee  in  an  executive  capacity  or  permitting  to  serve 
on  its  board  of  directors  any  person  who  at  any  time  has  served  as  a  director, 
officer  or  employee  in  an  executive  capacity  of  Small  EDP  Systems  Company. 

(g)  Small  EDP  Systems  Company  is  enjoined  and  restrained  from  employing, 
directly  or  indirectly,  an  officer  or  employee  in  an  executive  capacity  or  permit- 
ting to  serve  on  its  board  of  directors  any  person  who  at  any  time  has  served  as  a 
director,  officer  or  employee  in  an  executive  capacity  of  IBM  Group. 
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During  the  period  of  ten  years  to  follow  the  date  of  entry  of  this  Final  Judg- 
ment and  such  period  thereafter  in  which  the  share  of  Small  EDP  Systems  Com- 
pany of  the  Small  EDP  System  Submarket  exceeds  thirty-five  percent,  Small  EDP 
Systems  Company  is  enjoined  and  restrained  from  engaging,  directly  or  indi- 
rectly, in  the  manufacture,  sale  or  lease  of  Large  EDP  Systems. 

XI 

During  the  period  of  ten  years  to  follow  the  date  of  entry  of  this  Final  Judg- 
ment and  such  period  thereafter  in  which  the  share  of  Small  EDP  Systems  Com- 
pany of  the  Small  EDP  System  Submarket  exceeds  thirty-five  percent,  Small  EDP 
Systems  Company  is  enjoined  and  restrained  from  engaging,  directly  or  indi- 
rectly, in  the  manufacture,  sale  or  lease  of  Communications  Equipment  (except 
Terminals) . 

XII 

During  the  period  of  ten  years  after  the  date  of  entry  of  this  Final  Judgment 
and  such  period  thereafter  in  which  the  share  of  Small  EDP  Systems  Company 
of  the  Small  EDP  System  Submarket  exceeds  thirty-five  percent.  Small  EDP 
Systems  Company  is  enjoined  and  restrained  from  engaging,  directly  or  indi- 
rectly, in  the  manufacture,  sale,  lease  or  furnishing  of  products  or  services  of 
the  type  made  or  furnished  by  Components  Company,  Office  Products  Company  or 
Service  Bureau  Company. 

XIII 

Small  EDP  Systems  Company  is  hereby  ordered  and  directed  to  reduce  its 
share  of  the  Small  EDP  System  Submarket  to  fifty  percent  or  less  within  five 
years  and  thirty-five  percent  or  less  within  ten  years  from  the  date  of  entry  of 
this  Final  Judgment ;  jurisdiction  is  retained  by  this  Court  for  the  purpose  of 
providing  further  appropriate  structural  and  behavioral  relief  against  Small  EDP 
Systems  Company  in  the  event  it  fails  to  so  reduce  its  share  of  said  Submarket. 

XIV 

IBM  Group  shall  retain,  under  and  subject  to  the  jurisdiction  and  supervision 
of  this  Court,  all  assets  which  it  is  not  required  to  divest  by  Articles  III,  V,  VII 
and  IX,  and  IBM  Group  is  hereby  ordered  and  directed  to  reduce  its  share  of  the 
Large  EDP  System  Submarket  to  fifty  percent  or  less  within  five  years  and 
thirty-five  percent  or  less  mthin  ten  years  from  the  date  of  entry  of  this  Final 
Judgment ;  jurisdiction  is  retained  by  this  Court  for  the  purpose  of  providing 
further  appropriate  structural  and  behavioral  relief  against  IBM  Group  in  the 
event  it  fails  to  so  reduce  its  share  of  said  Submarket. 

XV 

During  the  period  of  ten  years  after  the  date  of  entry  of  this  Final  Judgment 
and  such  period  thereafter  in  which  the  share  of  IBM  Group  of  the  Large  EDP 
System  Submarket  exceeds  thirty-five  percent,  IBM  Group  is  enjoined  and 
restrained  from  engaging,  directly  or  indirectly,  in  the  manufacture,  sale  or 
lease  of  Small  EDP  Systems. 

XVI 

During  the  period  of  ten  years  after  the  date  of  entry  of  this  Final  Judgment 
and  such  period  thereafter  in  which  the  share  of  IBM  Group  in  the  Large  EDP 
System  Submarket  exceeds  thirty-five  percent,  IBM  Group  is  enjoined  and  re- 
strained from  engaging,  directly  or  indirectly,  in  the  manufacture,  sale  or  lease 
of  Communications  Equipment. 

XVII 

During  the  period  of  ten  years  after  the  date  of  entry  of  this  Final  Judgment 
and  such  period  thereafter  in  which  the  share  of  IBM  Group  in  the  Large  EDP 
System  Submarket  exceeds  thirty-five  percent.  IBM  Group  is  enjoined  and  re- 
strained from  engaging,  directly  or  indirectly,  in  the  manufacture,  sale,  lease  or 
furnishing  of  products  or  services  of  the  type  made  or  furnished  by  Service 
Bureau  Company.  Components  Company  and  Office  Products  Company. 
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Each  of  Service  Bureau  Company,  Components  Company  and  Oflace  Products 
Company  is  enjoined  and  restrained  from  purchasing,  leasing  or  otherwise  obtain- 
ing, within  any  year  of  the  ten-year  period  after  the  date  of  entry  of  this  Final 
Judgment,  more'  than  thirty-five  percent  of  its  requirements  for  EDP  Systems  or 
EDP  Equipment  from  IBM  Group  or  SmoU  EDP  Systems  Company. 

XIX 

(a)  IBM  Group  and  Small  EDP  Systems  Company  are  hereby  ordered  and 
directed  within  12  months  from  the  date  of  entry  of  this  Final  Judgment  to  pro- 
duce a  type  of  connection  to  effectively  and  fully  utilize  the  EDP  Systems  of 
IBM  Group  and  Small  EDP  Systems  Company  with  Communications  Equip- 
ment designed  or  produced  by  Persons  engaged  in  the  design,  research,  develop- 
ment, production,  sale  or  lease  of  EDP  Systems,  EDP  Equipment,  Communica- 
tions Equipment,  Terminals  or  Software. 

(b)  Small  EDP  Systems  Company  is  hereby  ordered  and  directed  within  12 
months  from  the  date  of  entry  of  this  Final  Judgment  to  produce  various  types 
of  connections  to  effectively  and  fully  utilize  the  EDP  Systems  of  IBM  Group 
and  other  Persons  engaged  in  the  design,  research,  development,  production,  sale 
and  lease  of  EDP  Systems  with  the  Terminals  of  Small  EDP  Systems  Company. 

(c)  Unless  the  consent  of  this  Court  is  first  obtained,  during  the  period  of  ten 
years  to  commence  on  the  date  of  entry  of  this  Final  Judgment,  IBM  Group  and 
Small  EDP  Systems  Company  are  enjoined  and  restrained  from  making  any 
changes  in  or  modification  of  the  connections  to  which  reference  is  made  in  Sec- 
tions (a)  and  (b)  of  this  Article  XIX. 

XX 

(a)  During  the  period  of  ten  years  to  commence  with  the  date  of  entry  of  this 
Final  Judgment  and  such  period  thereafter  in  which  the  share  of  IBM  Group  in 
the  large  EDP  System  Submarket  exceeds  thirty-five  percent,  IBM  Group  is 
ordered  and  directed  to  make  disclosures  as  provided  by  Section  (c)  of  this 
Article  XX.  The  disclosures  with  respect  to  procedures  and  techniques  that  may 
be  utilized  with  hardware.  Software  or  combinations  thereof  (sometimes  referred 
to  as  "firmware")  to  define  the  operations  of  each  aspect  of  any  new  "computer 
language"  incorporated  in  the  applicable  Software,  shall  be  made  at  least  60 
months  prior  to  such  time  that  such  procedures  and  techniques  are  made  avail- 
able. All  other  disclosures  shall  be  made  at  least  24  months  prior  to  such  time 
that  IBM  Group  makes  available  by  sale,  lease,  license  or  otherwise,  any  new 
product,  device,  procedure  related  to  any  such  product  or  device,  or  any  modifica- 
tions of  any  products,  devices  or  procedures. 

(b)  During  the  period  of  ten  years  to  commence  with  the  date  of  entry  of  this 
Final  Judgment  and  such  period  thereafter  in  which  the  share  of  Small  EDP 
Systems  Company  in  the  Small  EDP  System  Submarket  exceeds  thirty-five  per- 
cent. Small  EDP  Systems  Company  is  ordered  and  directed  to  make  disclosures 
as  provided  by  Section  (c)  of  this  Article  XX.  The  disclosures  with  respect  to 
procedures  and  techniques  that  may  be  utilized  with  hardware.  Software  or  com- 
binations thereof  (sometimes  referred  to  as  "firmware"),  to  define  the  opera- 
tions of  each  aspect  of  any  new  "computer  language"  incorixtrated  in  the  ap- 
plicable Software,  shall  be  made  at  least  60  months  prior  to  such  time  that  such 
procedures  and  techniques  are  made  available.  All  other  disclosures  shall  be 
made  at  least  24  months  prior  to  such  time  that  Small  EDP  Systems  Company 
makes  available  by  sale,  lease,  license,  or  otherwise,  any  new  product,  device, 
procedure  related  to  any  such  product  or  device,  or  any  modifications  of  any 
products,  devices  or  procedures. 

(c)  The  disclosures  provided  by  this  Article  XX  shall  be  made  to  all  Persons 
engaged  in  the  research,  design,  development,  production  and  lease  of  EDP 
Systems,  EDP  Equipment,  Communications  Equipment,  Terminals  and  Soft- 
ware and  shall  consist  of  (i)  comprehensive  written  materials  to  be  delivered 
to  all  such  Persons  and  (ii)  assistance  to  be  rendered  at  reasonable  times  to 
all  such  Persons  by  qualified  employees  of  IBM  Group  or  Small  EDP  Systems 
Company,  as  the  case  may  be,  which  would  provide  to  persons  trained  in  the 
applicable  arts  adequate  information  to  enable  them  to  effectively  and  fully 
utilize  the  EDP  Systems,  EDP  Equipment,  Communications  Equipment  and 
Software  of  the  aforementioned  Persons  with  all  EDP  Systems,  EDP  Equip- 
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meat.  Communications  Equipment,  Software  and  other  products,  devices,  serv- 
ices and  procedures  which  are  sold,  leased,  licensed  or  otherwise  made  available 
bv  IBM  Group  and  Small  EDP  Systems  Company,  respectively.  The  disclosures 
uiust  include,  by  way  of  example  and  not  by  way  of  limitation,  ( i )  data  regard- 
ing- dimensions,  recording  density,  track  spacing,  record  identification  and  other 
descriptive  data  with  resi>ect  to  discs,  tapes,  cards  and  other  ]nedia  products ; 
(ii)  procedures  and  techniques  that  may  be  utilized  with  respect  to  hardware, 
Software  or  combinations  thereof  (sometimes  referred  to  as  "firmware"'),  to 
define  the  operations  of  each  aspect  of  the  "computer  language"  incorporated 
in  the  applicable  Software;  (iii)  physical  and  logical  data  formats,  control 
routines  and  data  codes,  with  respect  to  communications;  and  (iv)  job  control, 
formats  and  procedures  with  respect  to  the  human/EDP  System  dialogue 
required  to  oi>erate  such  system  effectively. 

XXI 

(a)  During  the  period  of  ten  years  to  commence  with  the  date  of  entry  of 
this  Final  .Tudgment  and  such  period  thereafter  in  which  the  share  of  IBM 
Group  in  the  Large  EDP  System  Submarket  exceeds  thirty-five  percent.  IBM 
Group  is  ordered  and  directed  to  make  disclosures  as  provided  by  Section  (c) 
of  this  Article  XXI. 

(b)  During  the  period  of  ten  years  to  commence  with  the  date  of  entry  of 
this  Final  Judgment  and  such  period  thereafter  in  which  the  share  of  Small 
EDP  Systems  Company  in  the  Small  EDP  System  Submarket  exceeds  thirty-five 
percent,  Small  EDP  Systems  Company  is  ordered  and  directed  to  make  dis- 
closures as  provided  by  Section  (c)  of  this  Article  XXI. 

(c)  The  disclosures  provided  by  this  Article  XXI  shall  l)e  made  to  all  Persons 
engaged  in  the  manufacture  of  EDP  Systems  and  shall  consist  of  (i)  comprehen- 
s;ive  written  materials  to  be  delivered  to  all  such  Persons,  and  (ii)  assistance  to 
be  rendered  at  reasonable  time  to  all  such  Persons  by  qualified  employees  of 
IBM  Group  or  Small  EDP  Systems  Company,  as  the  case  may  be,  which  disclose 
all  of  the  Applications  Software,  together  with  all  modifications  and  improve- 
ments made  to  said  Applications  Software  from  time  to  time,  which  is  owned 
liy  IB^I  Group  or  Small  EDP  Systems  Company,  as  the  case  may  be,  or  other- 
wise in  the  possession  of  either  such  company  with  attendant  rights  to  sub- 
license and  which  is  utilized  with  EDP  Systems.  EDP  Equipment.  Communi- 
cations Equipment  and  Terminals  manufactured,  sold  or  leased  by  IBM  Group 
or  Small  EDP  Systems  Company,  as  the  case  may  be.  Such  disclosures  shall 
be  made  without  the  payment  of  any  consideration  whatsoever  to  IBM  Group 
and  Small  EDP  Systems  Company,  and  shall  include,  but  not  be  limited  to, 
functional  specifications  explaining  the  manner  in  which  such  aforementioned 
Applications  Software  interconnects  and  works  with  Operating  Software,  Func- 
tional Utility  Software,  Firmware  and  other  Applications  Software. 

(d)  During  the  periods  provided  in  Sections  (a))  and  (b)  above  of  this 
Article  XXI,  IBM  Group  and  Small  EDP  Systems  Company  are  ordered  and 
directed  to  produce  all  future  Applications  Software  in  the  computer  language 
known  as  COBOL  or  a  comparable  standardized  high-level  computer  language 
approved  by  this  Court  and  in  a  form  which  is  most  generally  compatible  with 
and  operational  on  EDP  Systems  manufactured  by  other  Persons.  Such  Applica- 
tions Software  shall  conform  to  any  product  standards  which  have  been  adopted 
for  that  type  of  application  and/or  language  by  American  National  Standards 
Institute  or  by  other  recognized  electronic  data  processing  industry  standards 
groups  approved  by  this  Court  and  IBM  Group  and  Small  EDP  Systems  Company 
shall  refrain  from  writing  any  portion  of  such  Applications  Software  in  language 
deviating  from  that  six»cified  in  said  product  standards  unless  prior  approval 
of  this  Court  is  obtained  for  deviations  on  good  cause  shown.  Said  product 
standards  to  be  conformed  to  by  IBM  Group  and  Small  EDP  Systems  Company 
pursuant  to  this  Article  XXI  shall  include,  but  not  be  limited  to,  standards  for 
file  structures,  data  communications,  message  formats,  and  job  control  formats 
and  procedures  with  resi>ect  to  the  human/EDP  system  dialogue,  wherever 
possible. 

(e)  All  Applications  Software  now  owned  or  otherwise  possessed  with  rights 
to  sublicense  by  IBIM  Group  or  Small  EDP  Systems  Company  and  all  such 
Applications  Software  which  during  the  ten-year  period  following  the  date 
of  entry  of  this  Final  Judgment  is  produced,  owned  or  otherwise  comes  into 
the  possession  of  IBM  Group  or  Small  EDP  Systems  Company  with  rights  to 
sublicense  shall  be  reproduced  and  furnished  in  the  form  specified  above  in 
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Section  (d)  of  this  Ai-ticle  XXI  upon  request  to  all  Persons  ayIio  manufacture 
EDP  Systems,  at  no  charge  and  with  full  rights  for  said  Persons  to  use,  resell 
or  otherwise  sublicense  the  use  of  such  Applications  Software. 

(f )  IBM  Group  ahd  Small  EDP  Systems  Company  are  ordered  and  directed 
to  provide  to  all  Persons  who  have  obtained  Applications  Software  pursuant 
to  Section  (e)  above  of  this  Article  XXI  all  written  materials  and  other  assist- 
ance which  may  be  necessary  to  make  error  connections  in  or  improvements  and 
modifications  to  any  Applications  Software  furnished  said  Persons  for  a  period 
of  at  least  five  years  from  the  date  of  each  item  of  such  Applications  Software 
was  initially  made  available  by  IBM  or  Small  EDP  Systems  Company  for  sale, 
lease  or  license  to  end-users  and,  subject  to  the  foregoing,  to  notify  all  Persons 
receiving  Applications  Software  pursuant  to  Section  (e)  above  of  this  Article 
XXI  of  its  intention  to  discontinue  such  error  correction  and  program  modifi- 
cation and  improvement  support  for  any  poi'tion  of  such  Applications  Software 
at  least  two  years  prior  to  the  effective  date  of  such  discontinuance. 

(g)  If  any  Applications  Software  furnished  to  any  Pei'sou  pursuant  to  this 
Article  XXI  requires  special  implementation  on  or  with  EDP  Equipment.  Ter- 
minals or  other  devices  manufactured  liy  either  IBM  Group  or  Small  EDP 
Systems  Company  in  order  to  effectively  utilize  its  capabilities,  then  and  in  that 
event  IBM  Group  and  Small  EDP  Systems  Comi>any  are  ordered  and  directed  to 
sell  or  otherwise  make  available  such  EDP  Systems,  Terminals  and  devices  to 
such  Persons  under  the  provisions;  for  OEM  purchasing  specified  in  Article  XXII 
of  this  Final  Judgment. 

xxn 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  ordered  and 
directed,  for  a  period  of  ten  years  from  the  date  of  entry  of  this  Final  Judgment 
and  such  period  thereafter  in  which  their  respective  shares  in  the  Large  EDP 
System  and  Small  EDP  System  Submarkets  exceed  thirty-five  percent,  to 
announce  and  make  available  for  sale  to  all  manufacturers  of  EDP  Systems, 
at  a  time  no  later  than  the  corresponding  related  commercial  announcement, 
reasonable  portion  assembly  or  subassembly  of  any  of  its  EDP  Equipment  at 
prices  to  be  designated  as  original  equipment  manufacturer  (OEM)  prices 
and  calculated  as  follows :  2X  the  sum  of  projected  factory,  direct  labor,  burden 
and  materials  costs  for  each  such  tyiie  of  EDP  Equipment.  IBM  Group  and 
Small  EDP  Systems  Company  shall  manufacture  and/or  ship  such  devices 
ordered  by  other  manufacturers  of  EDP  Systems  in  the  order  in  which  such 
purchase  orders  are  received,  regularly  intermingling  them  with  purchase  from 
all  other  customers. 

XXIII 

Office  Products  Company  is  hereby  ordered  and  directed,  for  a  period  of  ten 
years  from  date  of  entry  of  this  Final  Judgment,  to  announce  and  make  available 
for  sale  to  all  manufacturers  of  EDP  Systems,  at  a  time  no  later  than  the 
corresponding  related  commercial  announcement,  reasonable  portion  assembly 
or  subassembly  of  any  of  its  office  product  equipment  at  prices  to  be  designated 
as  original  equipment  manufacturers  (OEM)  prices  and  calculated  as  follows: 
2X  the  sum  of  projected  factory,  direct  labor,  burden  and  materials  costs  for 
each  such  type  of  office  products  equipment. 

Office  Products  Company  shall  manufacturer  and/or  ship  such  devices  ordered 
in  the  order  in  which  such  purchase  orders  are  received,  regularly  inter- 
mingling them  with  purchase  orders  from  all  other  customers. 

XXIV 

Within  thirty  days  after  each  calendar  quarter  included  in  the  period  of  ten 
years  to  commence  with  the  date  of  entry  of  this  Final  Judgment.  IBM  and 
Small  EDP  Systems  Company  shall  submit  to  the  Antitrust  Division  of  the 
United  States  Department  of  Justice  a  written  report  of  their  respective  (i) 
total  sales  and  revenues,  and  (ii)  income  (or  loss)  before  income  taxes  segre- 
gated between  U.S.  and  other,  and  extraordinary  items  attributable  to  each  of 
the  following : 

(a )  each  of  their  respective  product  lines 

(b)  each  of  their  respective  lines  of  business 

The  said  sales,  revenues  and  income  (or  loss)  figures  shall  be  shown  separately 
for  each  product  line  and  each  line  of  business  for  both  the  U.S.  and  other. 
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If  there  is  in  effect,  at  the  time  auy  such  report  is  so  required  to  be  subuiitted 
to  the  Antitrust  Division,  a  requirement  that  a  corporation  filing  a  registration 
statement  or  a  report  witli  the  United  States  Securities  and  Exchange  Commission 
report  separate  sales,  revenue  and  income  (or  loss)  figures  for  each  <if  its 
product  lines  and  for  each  of  its  lines  of  business,  then,  in  that  event,  the 
definitions  of  product  line  and  line  of  business  utilized  for  that  purpose  shall 
be  utilized  in  determining  the  product  lines  and  lines  of  business  concerning 
which  IBM  is  to  file  its  aforementioned  reports  with  the  Antitrust  Division. 
The  Antitrust  Division  shall  give  a  copy  of  each  such  report,  submitted  to  it 
by  IBM  and  Small  EDF  Systems  Company  to  each  Person  engaged  in  producing, 
selling  or  leasing  any  EDP  System,  EDF  E(iuipnient  or  Software  who  makes  a 
request  for  such  report. 

XXV 

(a)  IBM  and  Small  EDP  Systems  Company  are  hereby  respectively  enjoined 
and  restrained  from  permitting  any  Person  who  is  a  director,  officer  or  employee 
in  an  executive  capacity  of  any  other  Person  which  is  its  supplier,  customer  or 
significant  competitor  to  serve  as  a  director  on  its  board  or  as  its  officer  or 
employee  in  an  executive  capacity.  No  officer  or  employee  in  an  executive 
capacity  of  IBM  or  Small  EDP  Systems  Company  shall  be  a  director,  officer  or 
employee  in  an  executive  capacity  of  any  other  Person. 

(b)  No  director  of  IBM  or  Small  EDP  Systems  Company  shall  influence  the 
selection  by  any  Person  of  EDP  Equipment  manufactured  by  IBM  or  Small 
EDP  Systems  Companv  respectively. 

XXVI 

IB^I  and  Small  EDP  Systems  Company  are  respectively  enjoined  and  re- 
strained from  offering,  directly  or  indirectly,  to  make  available  any  price, 
discount,  rebate,  or  other  concession  or  incentive  to  any  Person  who  is  awaiting 
the  delivery  or  the  completion  of  installation  of  any  equipment,  product,  or 
service  produced,  furnished  or  leased  by  IBM  or  Small  EDP  Systems  Company 
as  an  inducement  to  such  user  to  acquire,  lease  or  otherwise  obtain  from  IP.^M 
or  Small  EDI'  Systems  Comi)any,  any  EDP  System,  EDP  Equipment  or  Software. 

XXVII 

IBM  and  Small  EDP  Systems  Company  are  respectively  enjoined  and  re- 
strained from  offering,  directly  or  indirectly,  to  any  Person  (i)  prices  which  are 
lower  than  tliose  offered  to  its  other  customers,  (ii)  any  allowance,  discount, 
rebate  or  other  concession  of  any  kind  whatsoever  not  offered  generally  to  all 
of  its  customers,  (iii)  any  "free  usage"  of  EDP  Systems  or  EDP  Equipment,  or 
(iv)  to  negotiate,  for  any  purpose,  "buy-back"  of  EDP  Systems  or  EDP  Equip- 
ment use  time. 

XXVIII 

IBM  and  Small  EDP  Systems  Company  are  respectively  enjoined  and  re- 
strained from  directly  or  indirectly  entering  into,  adhering  to,  enforcing  or 
claiming  any  rights  under  any  term  or  provision  of  any  contract,  agreement, 
or  understanding  between  or  among  its  actual  or  potential  competitors,  which 
term  or  provision  or  understanding : 

(1)  Allocates  territories,  customers  or  markets  ;  or 

(2)  Establishes  prices  or  terms  for  tlie  manufacture.  u.se,  sale  or  lease  of 
any  EDP  System.  EDP  Equipment  or  Software,  other  than  purchase,  sale 
or  lease  transactions  between  competitors  in  the  normal  course  of  busines.s. 

XXIX 

IBM  and  Small  EDP  Systems  Company  are  respectively  ordered  and  directed 
to  make  new  products,  or  products  under  new  names,  fully  available  on  non- 
discriminatory terms  to  all  customers  of  the  same  general  category  located  in 
the  United  States ;  provided,  however,  that  such  customers  must  comply  with 
IBM's  and  Small  EDP  Systems  Company's  reasonable  and  uniform  standards  of 
credit. 

XXX 

IBM  and  Small  EDP  Systems  Company  are  respectively  enjoined  and  restrained 
from  directly  or  indirectly  : 

(a)  Making  any  (i)  advertisement  or  announcement  concerning  a  proposed 
new  item  of  Software.  EDP  System  or  EDP  Equipment  prior  to  such  time  that 
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if-  has  available  a  tested  working  model  of  the  EDP  System  or  EDP  Equipment  or 
"the  Software  has  been  completed  and  available  for  delivery  to  at  least  one 
•cnstomei*,  or  (ii)  other  premature  advertisement  or  announcement  of  any  new 
Software,  EDP  System  or  EDP  Equipment,  the  consequence  of  which  v/ould  be  to 
^deter  the  acquisition  of  Software,  EDP  System  or  EDP  Equipment  from  any 
Person  other  than  IBM  or  Small  EDP  Systems  Company  respectively. 

(b)  Imposing  on  its  marketing  or  other  personnel  quotas,  penalties  (financial 
or  otherwise)  or  "charge-backs"  based  on  either  a  netting  or  a  loss  of  orders, 
customers,  or  bookings,  the  consequence  of  which  may  be  to  encourage  such 
I>ersonnel  to  engage  in  predatory  or  unfair  trade  practices ; 

(c)  Utilizing  any  marketing  incentive  program  under  which  (i)  more  than  ten 
percent  of  the  total  compensation  of  an  employee  is  based  on  the  sales  or  leases 
generated  by  his  efforts  or  (ii)  the  compensation  of  an  employee  is  reduced  or 
'-'netted"  by  reason  of  the  return  by  a  customer  of  equipment  previously  sold, 
delivered  or  installed  ; 

(d)  Offering  to  sell,  lease  or  deliver  Software,  new  or  used  EDP  Systems  or 
EDP  Equipment  to  an  educational  institution  at  prices  or  rental  less  than  those 
offered  to  other  customers  ; 

(e)  Selling  or  leasing  further  Software,  EDP  Systems  or  EDP  Equipment  to 
any  educational  institution  whose  aggregation  of  such  equipment  is  more  than 
50%  of  IBM  or  Small  EDP  Systems  Company  manufacture  and  which  is  receiving, 
directly  or  indirectly,  any  grant,  loan  or  other  support  from  IBM  or  Small  EDP 
Systems  Company  respectively. 

*  (f)  Offering  to  sell,  lease,  license  or  deliver  Software,  EDP  Systems  or  EDP 
Equipment  to  any  educational  institution  whose  aggregation  of  such  equipment 
is  more  than  ;■"•((%  of  IBM  or  Small  EDP  Systems  Company  manufacture  and 
which  is  receiving,  directly  or  indirectly,  any  funds  from  the  United  States  Gov- 
ernment, or  any  agency  or  department  thereof,  by  reason  of  the  use  of  such 
Software,  EDP  Systems  or  EDP  Equipment  for  training  or  other  educational 
pui'poses : 

(g)  Making  payment  for  any  personal  propert.v,  sale,  use,  lease  or  other  tax 
levied  on  Software.  EDP  Systems  or  EDP  Equipment  marketed  by  it  to  a  cus- 
tomer without  passing  such  tax  on  to  such  customer ; 

(h)  Entering  into  or  continuing  to  enforce  any  agreement  pertaining  to  the 
lease  of  an  EDP  System  or  EDP  Equipment  or  the  license  of  Software  which 
cannot  lie  cancelled  by  the  lessee  by  giving  90  days  prior  written  notice  to  IBM 
or  Small  EDP  Systems  Company  respectively  ; 

(i)  Declining  to  sell  or  lease  or  causing  a  delay  in  the  delivery  of  any  equip- 
ment or  the  providing  of  services  to  a  customer  because  of  the  customer's  acqui- 
sition of  equipment  or  services  from  another  supplier  ; 

(j)  Disparaging  or  falsely  representing  any  product,  service  or  capability 
of  any  other  Person  ; 

(k)  Threatening  or  attempting  to  exert  an  unfavoralile  influence  with  respect 
to  the  employment  of  any  Person  because  of  his  interest  in  the  equipment  or 
services  of  any  Person  other  than  IBM  or  Small  EDP  Systems  Company 
respectively ; 

(1)  Interfering  with  any  contract  involving  the  purchase  or  lease  of  any  equip- 
ment or  services  of  any  other  Person  ; 

(m)  Rearranging  in  any  instance  the  delivery  schedules  for  its  Software.  EDP 
Systems  or  EDP  Efpiipment  for  the  purpose  of  offering  to  grant  a  delivery  prefer- 
ence in  an  effort  to  deter  a  sale,  lease  or  license  of  Software,  EDP  Systems,  EDP 
Equipment,  Communications  Equipment  or  services  of  any  other  Person ; 

(n)  Participating  in  or  inducing  the  drafting  of  specifications  for  Software. 
EDP  Systems,  EDJP  Equipment  or  Communications  Equipment  for  the  purpose 
of  persuading  a  prospective  customer  to  acquire  Software.  EDP  Systems.  EDP 
Equipment  or  services  from  IBM  or  Small  EDP  Systems  Company  respectively 
to  the  exclusion  of  those  of  comparable  kind  and  quality  of  other  Persons ; 

(o)  Declining  to  lease  (as  distinguished  from  a  sale)  its  EDP  Systems.  EDP 
Equipment  or  Communications  Equipment  to  any  Person  who  is  in  competition 
with  IBM  or  Small  EDP  Systems  Company  ; 

(p)  Declining  to  license  its  Software  to  customers  of  Persons  in  competition 
with  IBM  or  Small  EDP  Systems  Company,  respectively,  with  full  rights  to 
sublicense  to  subsidiaries  and  affiliates  ; 

(q)  Purchasing  products  and  services  from  other  persons  on  the  condition  or 
understanding  that  such  purchase  depends  on  past  or  future  purchase  by  that 
person  of  products  or  services  from  IBM  or  Small  EDP  Systems  Company  re- 
spectively or  from  otherwise  promoting  the  sale  of  IBM  or  Small  EDP  Systems 
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Company  products  or  services  through  reciprocal  dealing  or  other  utilizatiim  of 
the  pui'chasing  power  of  IBM  or  Small  EDP  Systems  Company  respectively; 
no  list  or  other  compilation  which  identilies  suppliers  and  provides  information 
with  respect  to  their  sales  to  IBM  or  Small  EDP  Systems  Company  shall  lie  uti- 
lized by  or  made  available  to  any  ofiicer  or  employee  of  IBM  or  Small  EDP 
Systems  Company  who  has  a  sales  responsibility ;  and  no  list  or  other  compila- 
tion which  identifies  customers  and  provides  information  with  respect  to  their 
purchases  from  the  IBM  or  Small  EDP  Systems  Company  shall  be  utilized  by 
or  made  available  to  any  officer  or  employee  who  has  a  purchasing  responsibility. 

(r)  Proposing  or  offering  to  a  customer  or  prospective  customer  the  avail- 
ability of  or  efficacy  of  any  conversion  aides  or  other  devices  which  are  designed 
to  enable  the  EDP  Systems  or  EDP  Equipment  of  IBM  Group  or  Small  EDP 
Systems  Company  to  emulate  or  simulate  the  operation  of  EDP  Systems  or  EDP 
Equipment  of  other  manufacturers,  and  from  in  any  way  enhancing  its  existing 
technical  capability  to  emulate  or  simulate  EDP  Systems  and  EDP  Equipment 
manufactured  by  other  Persons. 

(s)  Attending  or  participating  in  or  furnishing  financial  and  other  support  to 
any  meeting  of  organization  of  EDP  System  users  or  prospective  customers  if 
the  attendance  or  membership  of  such  group  is  restricted  in  any  way  according 
to  EDP  Systems  of  any  particular  manufacturer(s). 

XXXI. 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  each  enjoined  and 
restrained  from  claiming,  directly  or  indirectly,  any  damages  in  any  pending  or 
future  patent  litigation  for  an  act  of  infringement  of  Existing  Patents  alleged  to 
have  occurred  prior  to  the  date  of  entry  of  this  Final  Judgment. 

XXXII. 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  enjoined  and  re- 
strained during  the  period  of  ten  years  to  commence  with  the  date  of  entry  of 
this  Final  Judgment  from  acquiring  from  any  Person  (i)  any  patent  issued  by 
the  United  States  or  any  other  nation  relating  to  any  EDP  System,  EDP  Equip- 
ment, Communications  Equipment  or  Software,  (ii)  an  assignment  of  an  appli- 
cation for  a  patent  relating  to  any  EDP  System,  EDP  Equipment,  Communica- 
tions Equipment  or  Software,  filed  in  the  United  States  or  any  other  nation,  (iii) 
any  exclusive  license  or  other  exclusive  right  with  respect  to  any  such  patent  or 
patent  application  and  (iv)  any  immunity  from  suit  for  infringement  of  any  such 
patent  or  any  patent  issued  under  any  such  application  unless  such  immunity  is 
granted  under  the  same  terms  to  other  Persons  requesting  such  immunity,  pro- 
vided, however,  that  the  foregoing  provisions  of  this  Article  shall  not  be  appli- 
cable to  patents  or  applications  for  patents  relating  to  the  invention  of  any 
person  made  during  the  course  of  his  employment  as  a  bona  fide  employee  of 
IBM  Group  or  Small  EDP  Systems  Company  or  to  patents  relating  to  the 
inventions  of  professional  research  consultants  who  were  employed  by  IBM 
Group  or  Small  EDP  Systems  Company  to  engage  in  activities  which  are  the 
basis  for  such  inventions. 

XXXIII 

IBM  Group  and  Small  EDP  Systems  Company  are  enjoined  and  restrained 
during  the  period  of  ten  years  to  commence  with  the  date  of  entry  of  this  Final 
Judgment  from  acquiring  from  any  Person  Technical  Information  unless  such 
Technical  Information  is  made  available  on  the  same  terms  to  aU  Persons 
engaged  im  research  or  develojiment  with  respect  to,  or  the  production,  sale  or 
lease  of  EDP  Systems,  EDP  Equipment,  Communications  Equipment,  or  Soft- 
ware. 

XXXIV 

IBM  Group  and  Smnll  EDP  Systems  Company  are  hereby  enjoined  and  re- 
strained from  becoming  a  party  to,  performing  or  utilizitig  any  right  providwl  by, 
any  contract,  agreement,  arrnngement.  understanding,  plan  or  program  pursuant 
to  which  there  bad  been  made  available  to  IBM  Group  or  Small  EDP  Systems 
Company  any  license  or  other  rights  with  respect  to  any  patent  issued  by  the 
United  States  or  any  other  nation  or  any  application  for  any  such  patent  at  lower 
royalty  rates  or  other  consideratiom  that  have  been  or  would  be  made  avail- 
able to  any  Person  engnged  in  the  research,  development,  production,  sale  or 
lease  of  EDP  Systems,  EDP  Equipment,  Communications  Equipment  or  Soft- 
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ware,  or  any  such  license  or  other  rights  which  would  not  have  been  made  avail- 
able to  all  such  other  Persons. 

XXXV 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  ordered  and  di- 
rected to  grant  to  any  Person  resident  or  domiciled  in  the  United  States  who  is 
engaged  in  research  or  development  with  respect  to,  or  the  production,  manu- 
facture, sale  or  lease  of  EDP  Systems,  EDP  Equipment,  Communications  Equip- 
ment or  Software,  or  to  any  Subsidiary  of  any  such  Person,  who  malves  a  writ- 
ten application  therefor,  an  unrestricted,  non-exclusive,  non-discriminatory  and 
royalty-free  license  to  make,  have  made,  use,  lease  and  sell  under  and  for  the 
full  unexpired  term  of  amy  one  or  more  Existing  Patents  and  in  addition,  to 
make  available  to  such  licensee,  witliout  the  payment  of  any  other  fee  or  other 
consideration,  all  Technical  Information  relating  thereto. 

XXXVI 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  ordered  and  di- 
rected to  grant  to  any  Person  resident  or  domiciled  im  the  United  States  wlio  is 
engaged  in  research  or  development  with  respect  to.  or  the  production,  manu- 
facture, sale  or  lease  of  EDP  Systems,  EDP  Equipment.  Communications  Equip- 
ment or  Software,  or  to  any  Subsidiary  of  any  such  Person,  who  makes  a  writ- 
ten applicatioin  therefor,  an  unrestricted,  non-exclusive,  non-discriminatory  and 
royalty-free  license  to  make,  have  made,  use.  lease  and  sell  under  and  for  the 
full  unexpired  term  of  any  one  or  more  Future  Patents  and,  in  addition,  to  make 
available  to  such  licensee,  without  the  payment  of  any  other  fee  or  other  con- 
sideration, all  Technical  Information  relating  thereto. 

XXXVII 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  enjoined  and  re- 
stricted from  making  any  sale  or  other  disposition  of  any  Exist)  ug  Patent  or 
any  Future  Patent  which  would  preclude  or  adversely  affect  their  right  to 
grant  licenses  pursuant  to  Article  XXXV  or  Article  XXXVI  unless  each  Person 
to  whom  there  is  any  such  sale  or  disposition  files,  in  advance  of  such  sale  or 
disposition,  with  this  Court  his  agreement  that  any  such  sale  or  disposition  is 
subject  to  the  foregoing  and  that  he  will  do  whatever  may  be  required,  includ- 
ing the  execution  of  all  necessary  instruments,  to  insure  that  licenses  in  accord- 
ance with  the  foregoing  will  be  granted  to  such  such  applicant. 

XXXVIII 

1MB  Group  and  Small  EDP  Systems  Company  are  hereby  ordered  and  di- 
rected upon  written  request  from  a  licensee,  pursuant  to  a  license  granted  under 
Article  XXXV  or  Article  XXXVI,  to  grant  to  such  licensee,  and  without  the 
payment  of  consideration  by  such  licensee,  a  non-exclusive  grant  of  immunity 
from  suit  with  respect  to  any  corresponding  patent  issued  by  a  nation  other 
than  the  United  States,  or  any  application  with  respect  to  any  such  patent,  of 
IBM  Group. 

XXXIX 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  enjoined  and  re- 
strained from  effecting  any  requirement  that,  as  a  condition  to  the  grant  by 
it  of  a  license  pursuant  to  Article  XXXV  or  Article  XXXVI,  the  licensee  cross- 
license  or  otherwise  license  any  patent  to  IBM  Group  or  that  there  be  granted 
to  IBM  Group  any  patent,  or  application  for  patent,  of  the  licensee  which  is 
relevant,  as  an  improvement  or  otherwise,  to  the  patent  of  IBM  Group  licensed 
to  the  licensee. 

XL 

No  Person  who  is  a  licensee,  pursuant  to  Article  XXXV  or  Article  XXXVI, 
is  precluded  from  contesting  the  validity  or  scope  of  any  patent  of  IBM  Group 
or  Small  EDP  Systems  Company.  Nothing  contained  in  this  Final  .Judgment 
sha.l  be  consti-ued  to  impute  the  validity  of  any  patent  of  IBM  Group  or  Small 
EDP  Systems  Company. 

XLI 

Except  for  the  following,  no  license  granted  by  IBM  Group  or  Small  EDP 
Systems  Company  pursuant  to  Article  XXXV  or  Article  XXXVI  shall  contain 
any  condition,  restriction  or  covenant : 


5315 

(1)  The  covenant  of  IBM  Group  or  Small  EDP  Systems  Company  to 
grant  the  license  for  the  licensee  to  make,  have  made,  use,  lease  and  sell 
under  the  patents  for  the  full  unexpired  term  of  the  patent  and  to  make 
available  to  the  licensee  all  Technical  Information  relating  thereto ; 

(2)  The  license  may  be  nontransferable  ; 

(3)  The  license  must  provide  that  the  licensee  shall  have  the  right  to 
terminate  the  license  at  any  time  after  the  first  year  of  the  term  of  the 
license. 

XLII 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  ordered  and  directed 
either  (i)  to  file  patent  applications  vpith  respect  to  all  inventions  made  by  it  or 
on  its  behalf  at  any  time  during  the  period  of  ten  years  to  commence  on  the  date 
of  entry  of  this  Final  Judgment,  or  (ii)  to  publish  and  distribute  the  technical 
details  of  such  inventions  so  as  to  convey  to  those  skilled  in  the  art  an  under- 
standing thereof  and  an  ability  to  effectively  practice  the  invention. 

XLIII 

(a)  "Eligible  Applicant"  is  defined  for  purposes  of  this  Article  to  be  any  per- 
son (i)  vi'ho  is  engaged  in  research  or  development  with  respect  to,  or  the  pro- 
duction sale  or  lease  of,  EDP  Systems,  EDP  Equipment,  Communications  Equip- 
ment or  Software,  (ii)  who  makes  written  request  that  he  be  furnished  the 
Technical  Information  and  the  opportunity  to  utilize  the  other  rights  provided  by 
Section  (b)  of  this  Article,  and  (iii)  who  at  the  time  of  making  such  request 
makes  payment  to  IBM  Group  of  the  sum  of  .$.5,000. 

(b)  During  the  period  of  ten  years  to  commence  on  the  date  of  enti*y  of  this 
Final  Judgment,  IBM  Group  and  Small  EDP  Systems  Company  are  ordered 
and  directed  (i)  to  furnish  Technical  Information  to  each  Eligible  Applicant 
and  (ii)  to  make  available  to  each  Eligil)le  Applicant  at  the  principal  place  of 
manufacture  or  IBM  Group  and  Small  EDP  Systems  Company  respectively  tech- 
nically qualified  employees  to  disclose  such  additional  Technical  Information 
that  will  enable  the  Eligible  Applicant  to  manufacture  EDP  Systems,  EDP 
E(iuipment  and  Communications  Equipment  and  to  produce  Software,  and  (iii) 
to  permit  each  Eligible  Applicant  to  visit  the  research,  development,  quality 
control,  testing,  production  and  other  facilities  of  IBM  Group  or  Small  EDP 
Systems  Company  respectively  to  observe  and  l)e  advised  with  respect  to  any- 
thing pertinent  to  or  that  may  l)e  of  assistance  in  obtaining  an  adequate  under- 
standing of  Technical  Information,  provided,  however,  that  such  visitation  rights 
shall  be  subject  to  the  following : 

(1)  Not  more  than  three  officers,  employees  or  other  representatives  of 
Eligible  Applicant  shall  be  permitted  to  participate  in  each  visit. 

(2)  Eligible  Applicant  shall  not  be  authorized  to  make  more  than  four 
visits  in  any  calendar  year. 

(3)  Each  visit  shall  be  at  a  time  reasonably  convenient  to  IBM  Group  or 
Small  EDP  Systems  Company. 

XLIV 

For  a  period  of  ten  years  from  the  date  of  entry  of  this  Final  Judgment,  IBM 
Group  and  Small  EDP  Systems  Company  are  respectively  enjoined  from  acquiring 
the  whole  or  any  part  of  the  capital  stock  or  any  part  or  all  of  the  EDP  System, 
EDP  Equipment  or  Software  assets,  other  than  products  purchased  in  the  normal 
course  of  business,  or  (a)  any  firm  engaged  in  the  production,  sale  or  lease  of 
EDP  Systems,  EDP  Equipment  or  Software;  (b)  any  direct  supplier  of  raw  ma- 
terials to  firms  engaged  in  the  production,  sale  or  lease  of  EDP  Systems,  EDP 
Equipment  or  Software;  or  (c)  any  direct  customer  of  firms  engaged  in  the 
prnductidu.  sale  or  lease  of  EDP  Systems,  EDP  Equipment  or  Software. 

XLV 

During  the  period  of  ten  years  following  the  date  of  entry  of  this  Final 
Judgment,  IBM  Group  and  Small  EDP  Systems  Company  are  hereby  ordered 
and  directed  to  dedicate  to  the  public  any  and  all  copyright  subject  matter  useful 
for  any  purpose  with  respect  to  the  maintenance,  operation  and/or  use  of  any 
EDP  System  or  EDP  Equipment  and  is  enjoined  and  restrained  from  copy- 
righting any  such  subject  matter. 
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XLVI 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  enjoined  and 
restrained  from ; 

(a)  Utilizing  their  respective  Software  marketing  programs,  including 
services  offered  in  support  thereof,  to  tie-in  or  otherwise  influence,  directly 
or  indirectly,  the  marketing  of  their  respective  EDP  Equipment  or  EDP 
Systems ; 

(b)  Utilizing  their  respective  Software  marketing  programs,  including 
services  offered  in  support  thereof,  to  discourage,  directly  or  indirectly,  their 
respective  EDP  customers  or  potential  customers  from  acquiring  EDP 
Systems  of  another  manufacturer  or  supplier  ; 

(c)  Imposing  any  restriction  that  Software,  licensed  by  them  respectively, 
be  utilized  on  a  specific  central  processor  produced  them  respectively ; 

(d)  Making  application  for,  obtaining,  or  acquiring  during  the  period 
of  ten  years  from  the  date  of  entry  of  this  Final  Judgment,  any  patent 
or  copyright  on  Software  ; 

(e)  Making  any  claim  or  demanding  the  payment  of  any  royalty,  fee.  or 
other  consideration  based  on  the  testing  of  their  respective  Software  on  any 
EDP  System  or  EDP  Equipment. 

XLVII 

IBM  Group  and  Small  EDP  Systems  Company  are  hereby  enjoined  and 
restrained  from  placing  any  restriction  on  the  use  that  may  be  made  of 
Software  purchased  from  them  respectively.  Without  limiting  the  generality 
of  the  foregoing,  they  shall  not  place  any  restriction  on  any  purchaser  of  their 
respective  Software  relating  to  its  use  on  any  EDP  System  or  EDP  Equipment 
and  relating  to  the  right  of  such  purchaser  to  sell  or  otherwise  transfer  such 
Software  to  others  without  restriction. 

XLVIII 

IBM  shall  dedicate  to  the  public  any  and  all  of  its  Existing  Patents  and 
Copyrights  on  Software. 

XLIX 

IBM  is  hereby  ordered  and  directed  to  distribute  to  its  shareholders  and/or 
otherwise  divest  itself  in  a  manner  which  is  in  the  best  interests  of  such  share- 
holders of  a  sufficient  amount  of  its  cash  and  marketable  securities  assets  (now 
totaling  in  excess  of  $2,300,000,000)  so  as  to  reduce  such  holdings  to  a  level 
adequate  to  sustain  the  ordinary  requirements  of  its  business  and  to  avoid 
the  creation  of  extraordinary  surplus ;  in  furtherance  thereof,  IBM  is  directed 
to  submit  a  plan  for  such  distribution  and/or  divestiture  to  this  Court  within 
thirty  days  from  date  of  entry  of  this  Final  Judgment. 


Jurisdiction  is  retained  by  this  Court  for  the  purpose  of  enabling  any  of 
the  parties  to  this  Final  Judgment  to  apply  to  this  Court  at  any  time  for  such 
further  orders  and  directions  as  may  be  necessary  or  appropriate  for  the  con- 
struction or  modification  of  any  of  the  provisions  hereof,  for  the  enforcement 
of  compliance  herewith,  and  for  the  punishment  of  violations  hereof. 

The  provisions  of  this  Final  Judgment  shall  not  be  deemed  to  have  any  effect 
on  the  prior  Judgments  entered  in  this  Court  on  December  26,  1935,  January  29, 
1936  and  January  25,  1956  in  United  States  v.  International  Business  Machines 
Corporation,  except  that  the  snid  Small  EDP  System  Company  formed 
pursuant  to  Article  IX  above  shall  be  deemed  to  be  a  specific  party,  in  addi- 
tion to  IBM,  subject  to  the  provisions  of  said  prior  judgments  to  the  same  ex- 
tent as  is  IBM. 

Senator  IIart.  Our  next  witness  will  be  Mr.  Christopher  Layton. 
Mr.  Layton  has  come  from  Brussels  for  this  hearing,  and.  we  feel 
privileged  that  he  will  participate. 

He  is  the  director  responsible  for  data  processing  in  the  EEC. 

I  think  there  is  evidence  that  heightens  interest  and  concern  and 
desire  that  we  mutually  share  our  opinions. 

Mr.  Layton  ? 
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STATEMENT  OF  CHRISTOPHER  LAYTON,  DIRECTOR  RESPONSIBLE 
EOR  DATA  PROCESSING,  COMMISSION  OF  EUROPEAN  COMMU- 
NITIES 

:Mr.  Laytox.  Mr.  Chairman,  first  may  I  thank  you  and  your  com- 
mittee for  giving  me  this  opportunity  to  express,  on  a  personal  basis 
and  not  as  an  official  representative  of  the  Commission,  the  European 
view  on  tlie  great  issue  you  are  examining :  The  structure  of  the  world 
computer  industry. 

This  is  an  industry  which,  as  your  chairman  said,  is  not  merely  a 
key  growth  industry  but  the  nervous  system  of  a  modern  economy. 
And  that  goes  for  Europe  as  well  as  the  United  States. 

First,  a  word  of  history. 

The  concepts  and  the  intellectual  effort  which  gave  birth  to  the 
computer  industry  were,  as  in  so  many  fields  of  science,  a  joint  prod- 
uct of  American  and  European  minds.  This  pioneering  work  of 
Neumann  or  the  ERA  group  in  the  United  States  was  matched  in 
Europe  by  the  work  of  Zuse  in  Germany  or  of  the  teams  in  Britain 
which  developed  Atlas. 

By  contrast,  there  is  no  doubt  that  the  first  major  effective  industrial 
and  commercial  exploitation  of  data  processing  took  place  in  the 
United  States.  There  were  several  reasons :  The  higher  level  of  incomes 
in  the  United  States  in  the  1950's  and  1960's,  and  the  existence  of  a 
continental  market;  the  existence  of  continentwide  businesses  and 
management  methods  better  able  us  to  make  use  of  systematic  data 
processing;  the  major  stimulus  provided  by  Federal  Government  pro- 
curement and  the  ambitious  technical  requirements  of  defense  and 
spp'-e  programs. 

All  these  elements  together  helped  to  create  a  situation  in  which 
energetic  American  companies  led  the  way  in  exploiting  data  process- 
ing commercially  in  the  United  States  and  then  brought  their  capa- 
bilities to  Europe,  Today,  over  80  percent  of  the  computers  in  use 
in  Europe  are  based  on  American  technology.  And  some  60  percent 
of  the  European  market  is  in  the  hands  of  a  single  company — IBM.  So 
the  structure  has  many  parallels  with  what  you  see  here  in  the  United 
States. 

Europeans  do  not  begrudge  these  achievements.  Indeed,  we  respect 
them  and  seek  to  emulate  them.  Our  economies  benefit  from  the  trans- 
fer of  technology  and  skills  which  they  involve. 

Histoiy  has,  however,  left  effects  which  inevitably  cause  us  concern. 
Tn  no  other  industry  is  a  single  firm  so  dominant.  Though  IBM  has 
made  an  immense  contribution  to  the  commercial  application  of  data 
processing,  its  position  "enables  it  to  determine  the  pattern  of  prices 
and  standards,  to  dictate  the  pace  of  commercial  innoA-ation  and  the 
pattern  of  the  market" — to  use  the  Commission's  words.  Europeans, 
both  as  usei-s  and  competitors,  naturally  seek  to  encourage  and  promote 
viable,  alternative  competitive  firms. 

A  second  natural  concern  of  Europeans  is  that  they  should  have 
some  stake  of  their  own  in  this  key  industry  of  the  future.  By  this  I 
mean  that  at  least  some  company  or  companies  that  have  an  overall 
systems  capability  should  be  European  controlled  and  owned. 

Here  you  may  ask  why  and  what  does  this  mean. 

The  role  of  data  processing  in  government  and  administration,  in  de- 
fense, in  science,  in  education,  in  industrial  management — all  this 
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means  that  this  is  an  industry  which  does  have  political  importance. 
Europeans  do  not  seek  to  exclude  U.S.  owned  and  controlled  companies 
in  Euroipe — indeed,  they  welcome  them — but  they  do  seek  a  share  in 
this  key  industry.  In  an  expanding  market,  there  is  room  for  both. 
^  For  these  reasons,  three  of  the  largest  European  countries — Britain, 
France,  and  Germany — -have  with  relatively  modest  resources  made 
eiforts  to  keep  a  national  industry  alive. 

They  have  done  this  by  giving  some  financial  support  to  the  researcli 
and  development  programs  of  three  companies :  Siemens  in  West  Ger- 
many, Compagnie  Internationale  d'Informatique  in  France,  and  Inter- 
national Computers  Ltd.  in  Britain.  This  help  was  expected  to  be 
worth  a  total  of  some  $450  million  over  the  4  years  1971  to  1975.  It  was 
thus  substantially  smaller  in  scale  than  the  U.S.  Government  funding 
of  R.  &  D.  in  the  computer  industry  through  defense  and  space  pro- 
grams. The  OECD  estimated  this  government  funding  in  the  United 
States  at  some  $300  million  in  1965. 

These  efforts  have  kept  alive  a  European-owned  part  of  the  industry, 
but  their  limited  scale  is  shown  by  the  fact  that  in  1972  the  four  largest 
European  firms  together  still  only  had  some  6  percent  of  the  world 
market  in  terms  of  installed  capacity. 

One  should  add  that  some  of  the  European  nations,  conscious  that 
the  effective  application  of  data  processing  to  public  needs  is  as  im- 
portant as  the  existence  of  a  strong  industry,  ha\'e  also  been  fostering 
this  aim  by  specific  programs  in  the  field  of  applications. 

Joined  as  they  are  in  the  European  Community,  which  aspires 
toward  a  complete  economic  and  monetary  union,  it  has  been  natural 
for  the  European  countries  to  seek  to  pursue  these  objectives  by  a  joint 
effort.  They  have  been  spurred  on  by  the  innnense  economics  of  scale 
achieved  in  this  industij,  not  only  in  research,  development,  and  pro- 
duction, but  in  worldwide  marketing  and  applications  capability  and 
in  financial  strength. 

A  first  industrial  step  to  pool  limited  resources  has  been  taken  by  the 
formation  of  the  Unidata  group  between  Philips.  Siemens,  and  CIL 
This  group  is  now  establishing  a  joint  marketing  effort  and  developing 
a  common  new  range  of  computers. 

A  first  political  step  toward  a  common  industrial  policy  was  taken 
on  June  25  of  this  year  when  the  Council  of  jNIinisters  of  the  European 
Communities  passed  a  resolution,  document  E197o-74 — I  will  give 
you  a  copy  of  this  for  the  record— with  two  main  themes : 

[The  document  referred  to  appears  as  exhibit  1  at  the  end  of  ^Ir. 
Layton's  oral  testimony.] 

Mr.  Layton.  The  need  to  encourage,  by  collaboration,  the  European 
industry,  and  collaboration  in  the  ever-growing  area  of  the  application 
of  data  processing  to  public  needs. 

To  pursue  these  objectives,  policies  in  the  fields  of  standards,  pro- 
curement and  other  help  for  the  industry  were  to  be  given  a  Community 
orientation,  and  the  Commission  was  asked  to  make  proposals  for  joint 
support  for  projects  of  common  interest  and  of  international  character 
in  the  fields  of  applications  as  well  as  of  selected  transnational  indus- 
trial development  projects. 

In  the  medium  term  the  aim  is  to  evohe  an  overall  program  for  the 
development  of  data  processing  in  the  Community  with  the  central 
aim  of  insuring,  by  the  early  1980's,  a  viable  European  industry. 
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Here,  for  your  information,  I  think  it  would  be  useful  if  I  say  a  f eyv 
words  about  the  institutions  of  the  European  Community.  The  Council 
of  Ministers  from  the  member  countries  is  the  body  which  ultimately 
makes  decisions  on  policy.  The  Commission,  of  whose  staff  I  am  a  mem- 
ber, makes  policy  proposals. 

The  Council  resolution  of  which  I  have  spoken  was  based  on  a  long- 
er communication  from  the  Commission  which  provides  a  useful  back- 
ground to  the  resolution,  document  sec.  (73-4300) ,  and  I  will  give  you 
a  copy  of  this  document  for  the  record. 

[The  document  referred  to  appears  as  exhibit  2  at  the  end  of  ^Ir. 
Layton's  oral  testimony.] 

Mr.  Layton.  I  have  painted  this  broad  picture  of  attitudes  and  pol- 
icies in  Europe  because  it  seemed  a  proper  framework  for  discussion  of 
the  structure  o  f  the  computer  industry  and  of  our  common  interests  in 
this  field.  First,  the  public  interest  on  both  sides  of  the  Atlantic  is  to 
avoid  monopoly  and  any  abuse  of  a  dominant  position.  Without  dis- 
puting tlie  inuiiense  contribution  IBM  has  made  to  data  processing,  we 
all  have  a  connnon  interest  in  insuring  that  vigorous  and  viable  com- 
petitors exist  and  that  they  are  not  hampered  by  unfair  practice?. 

One  of  the  more  etfective  operational  chapters  of  the  treaty  setting 
up  the  European  Economic  Community  is  the  rules  of  competition, 
which  are  enforced  by  the  Commission.  Article  86  of  the  treaty  em- 
powers the  Commission  to  proceed  against  a  company  which  ""abuies 
a  dominant  position."'  Speaking  in  a  personal  capacity — I  can't  speak 
in  detail  for  the  department  of  the  Commission  which  has  the  task 
of  enforcing  article  86  of  the  Rome  Treaty — it  is  quite  clear  that  they 
have  the  task  of  examining  very  carefully  whether  IBM  does  dominate 
tliis  industry,  according  to  a  fair  and  reasojiable  definition  of  the 
market — and  tliere  is  -nnich  prima  facie  evidence  in  this  direction — ■• 
and  whether  there  are  concrete  cases  of  abuse. 

The  case  being  brought  by  the  Department  of  Justice  and  the 
Telex  case  have  aroused  a  lively  interest  in  Europe  and  it  is  clearly  the 
duty  of  the  Commission  to  see  whether  the  abuses  alleged  in  these 
cases  have  parallels  in  Europe. 

I  believe  there  are  also  real  common  interests  in  the  wider  positive 
policy  we  are  developing  for  data  processing  in  Europe.  Europe  has 
benefited  and  still  benefits  from  the  technology  and  skills  brought 
by  U.S.  data  processing  companies.  We  are  merely  seeking  to  insure 
that,  side  by  side  with  these,  European-based  companies  also  play  a 
dynamic  part. 

I  believe  the  time  may  come  when  this  could  have  an  intei'est  for  the 
United  States.  The  process  of  concentration  in  the  industry  is  moving 
so  fast  that  the  existence  of  at  least  one  major  viable  alternative  Eu- 
ropean source  of  competition,  of  new  ideas  and  of  systems  capability 
is  in  the  interest  of  American  users,  in  my  view.  May  I  stress,  too.  that 
the  industrial  objective  of  pooling  the  present  aids  provided  by  govern- 
ments to  the  European  industry  is  not  a  permanent  subsidy,  but  to  help 
the  European  industry  to  become  strong  enoug^i  to  s'r.nd  oii  its  own 
feet  and  compete  openly  in  the  markets  of  the  world.  It  is  an  attempt 
to  compensate  for  IBM's  head  start. 

Partnerships  between  such  a  European  company  or  companies  and 
American  firms  other  than  IBM  should  not  be  excluded;  indeed  it 
would  be  in  many  ways  desirable.  The  one  reserve  widely  shared  by 
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Euroi^can  governments  and  industry  is  that  such  arrangements  should 
not  lead  to  the  absorption  of  the  European  firm. 

The  development  of  a  European  policy  on  standards  also  has  a  uni- 
Tersal  interest.  IBM's  leading  position  in  the  industry  enables  it  to 
set  standards  for  the  world.  Sometimes  these  may  be  good  standards, 
sometimes  they  may  not.  Always,  the  effect  is  to  put  pressure  on  com- 
l^etitors  to  follow  the  IBM  way  and  to  make  it  difficult  for  customers  to 
change  to  equipment  or  software  using  other  standards. 

Both  users  and  the  industry  have  an  interest  in  the  adoption  of  im- 
partial standards  which  are  the  best  and  which  allow  all  kinds  of 
companies  to  develop  new  products  confident  that  they  will  not  be  ren- 
dered obsolete  by  arbitrary  changes  in  standard  by  one  major  firm, 
and  which  maximize  the  opportunities  for  users  to  combine  together 
equipment  from  different  manufacturers  and  transport  software  from 
one  kind  of  equipment  to  another.  Sometimes  the  best  standards  which 
.fire  then  adopted  may  be  IBM  standards,  sometimes  they  may  not. 
:Such  standards  can  only  be  effectively'  enforced  by  a  combined  policy 
of  European  public  users  and  buyers.  On  this  side  of  the  Atlantic  an 
excellent  example  of  such  a  policy  was  provided  by  the  U.S.  Federal 
Government  when  it  established  Cobol  as  a  standard,  high-level  lan- 
guage. This  is  an  area  in  which  I  could  imagine  useful  possibilities  for 
collaboration  between  the  Community  andthe  United  States. 

To  sum  up : 

Tiooking  ahead,  what  kind  of  characteristics  would  I  consider  de- 
sirable for  the  future  structure  of  the  European  and  world  computer 
industry?  Needless  to  say,  in  an  industry  as  dynamic  as  this,  the  free 
play  of  competition  can  and  must  produce  unexpected  results. 

However,  certain  things  should  be  said. 

(1)  Both  in  Europe  and  the  world  those  who  use  the  products  of 
this  key  industry  need  to  be  served  by  a  number  of  major  competitive 
and  profitable  enterprises  which  have  an  overall  systems  capability. 
I  would  like  to  see  European  industr}?^  contribute  vigorously  to  at  least 
one  of  these  enterprises. 

(2)  The  great  potential  economies  of  scale  in  this  industry  have 
helped  to  engender  a  striking  difference  in  profitability  and  overall 
strength  between  IBM,  the  industry  leader,  and  the  smaller  companies 
in  the  business.  This  has  been  reflected  in  the  steady  process  of  concen- 
tration during  the  last  few  years. 

In  an  ideal  world  I  would  like,  in  10  years'  time,  to  see  other  com- 
petitive enterprises  in  existence  as  strong  and  profitable  as  IBM  and 
offering  a  comparable  range  of  services. 

(3)  The  rapid  development  of  distributed  computing  systems  is  a 
hopeful  feature  of  the  present  industrial  structure.  It  means  there 
ought  to  be  growing  scope  for  a  wide  range  of  enterprises  of  many 
nationalities  producing  minicomputers,  peripherals  and  terminals, 
software  and  services,  and  communications  equipment. 

(4)  However,  to  insure  that  the  full  benefits  of  this  development 
accrue  to  the  user,  public  policies  need,  through  standards,  unbundling 
policies,  and  other  measures,  to  insure  the  maximum  degree  of  traiis- 
parency  in  the  market  so  that  users  can  buy  optimal  systems  using  the 
products  of  many  manufacturers. 

In  all  these  matters  Europe  and  the  United  States  have  common 
interests  on  which,  I  hope,  one  can  build  constructively  in  the  future. 
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Senator  Hart.  Tliank  you  very  much,  ]\Ir.  Laytou.  I  share  your 
feeling  that  there  is  a  community  of  interests  here.  One  of  the  very 
first  criticisms  tliat  I  ran  into  several  years  ago,  when  I  first  introduced' 
the  Industrial  Reorganization  Act,  was  that  it  took  an  approach  that- 
seemed  to  seek  to  diminish  the  size  of  certain  lines  of  American  indus- 
try, at  the  very  moment  the  EEC  was  encouraging  the  development  of 
a  counter  giant. 

The  effort  began  in  Europe  to  strengthen  its  several  computer  firms. 
Now,  having  run  into  that  at  the  very  start  of  this  effort  to  develop 
legislation,  let  me  ask  you  more  specifically  to  describe  what  the  EEC 
has  done.  One,  do  European  companies  get  subsidies?  Is  there  a  pref- 
erential purchasing  policy '.  And  what  other  nontarift"  barriers  does 
the  community  erect  ? 

Mr.  Layton.  Thank  you  !Mr.  Chairman. 

I'd  like  to  just  comment  on  one  little  phrase  of  yours:  you  said  a 

"counter  giant.*'  It  looks  at  the  moment  moi-e  like  a  "'counter  dwarf."' 

I  think  I  would  like  to  underline  this  point,  that  the  help  that  has 

been  given  to  the  European  industry,  so  far,  has  been  an  attempt  ta 

insure  survival  of  something. 

And  before  I  say  a  word  on  your  question  about  what  support,  what 
procurement,  I  think  we  should  just  recall  the  share  of  the  market  and 
the  scale  of  the  imbalance  in  the  European  computer  industry. 

Now,  in  terms  of  installations,  at  the  end  of  1972  IBM  had  about 
60  percent.  The  largest  single  European  company,  ICL,  a  British' 
company,  had  7  percent :  and  the  Unidata  group  had  about  S  percent. 
So  it  was  15  percent  of  the  European  market  for  the  four  largest  com- 
puter companies. 

Another  20  percent  was  held  in  terms  of  installed  installations  by 
four  other  leading  American  companies.  So  what  has  been  done  sc 
far  is  to  keep  something  alive,  but  it  has  by  no  means  ])ecome  a  giant, 
and  we  take  the  view,  as  to  I  think  the  governments  wliich  have  sup- 
ported these  industries — and  some  of  them  are  now  combining  together 
into  one  group,  one  rather  small  group  in  world  terms — that  their 
survival  is  one  more  ingredient  of  useful  competition. 

What  is  the  help  that  has  been  given  them,  to  help  them  survive  ? 
Fii-st  of  all,  I  have  already  mentioned  subsidies,  or  rather  help  in 
research  and  development  which  is  the  form  which  financial  help  has 
taken. 

And,  frankly,  the  view  taken  in  Europe  is  that  the  U.S.  computer 
industry  has  had  an  innnense  stimulus  from  the  major  Federal  Gov- 
ernment ]irograms  in  defense  and  space,  not  just  from  money  but  from 
demanding  systems  requirements.  That's  l>een  a  wholly  valid  and  justi- 
fiable public  stimulus  which  has  had  a  very  great  fallout  into  the  over- 
all capability  of  the  industry. 

Senator  Hart.  If  I  could  interrupt  you,  better  to  understand  you, 
are  you  saying  because  the  Defense  Department  and  the  space  program 
of  this  country  require  computer  facilities,  and  the  purchase  is  made 
of  those  facilities,  that  that  is  regarded  in  Europe  as  Government- 
supported  R.  &  D.  ? 

]\[r.  Layton".  No,  Government-supported  R.  &  D.,  to  be  more  spe- 
cific for  instance  the  ILLIAC.  to  take  a  recent,  contemporary  develop- 
ment, with  advanced  componentry  is  supported  by  Government  fund's 
in  the  United  States. 
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And  there  have  been  many  other  examples  of  advanced  technological 
de^•elopments  supported  by  Government  funds.  The  development  of 
the  component  industry  in  the  United  States,  ^-hich  is  an  element 
within  the  development  of  computers,  has  been  immensely  stimulated 
by  the  space  and  defense  programs. 

And  no  one  is  quarreling  about  this.  This  is  a  historical  fact.  The 
research  and  development  has  been  stimulated  in  significant  measure, 
paid  for  by  Federal  Government  funds. 

I  gave  you  that  figure  from  the  OECD  report  on  the  technological 
ga])  in  the  data  processing  in  the  electronic  computer  industry,  which 
is  an  impartial  document  agreed  by  all  the  governments  which  showed 
in  that  particular  year,  in  the  mid-1960's,  that  spending  on  R.  &  D.  in 
computers  of  Federal  Government  money  in  the  United  States, 
through  defense  and  space,  was  about  $300  million.  And  that  is  what 
I  am  referring  to :  the  R.  &  D.  development  which  capability  has  then 
been  used,  very  naturally,  in  other  fields. 

Since  this  position  has  been  created  which  has  helped  to  generate 
the  strength  and  capability  of  the  American  computer  industry — of 
course  it's  not  the  only  factor;  business  leadership,  management,  inno- 
vation, and  commercial  exploitation  skills  have  played  a  major  part, 
too — the  defense  and  space  contribution  has  also  been  significant. 

Given  this  background,  the  European  governments  have  felt  that 
to  enable  some  European  industry  to  survive  and  develop  they  have 
had  to  also  give  some  compensatory  help  in  the  R.  &  D.  field. 

And,  frankly,  they  had  seen  it  as  a  means  of  redressing  the  balance. 
In  other  words,  we  don't  live  in  a  pure,  old-fashioned,  19th-century 
marl^et  economy,  where  innovation  and  development  just  happens  by 
private  people's  investment  and  money ;  we  live  in  a  world  where  the 
public  sector  and  its  funds  play  a  part  in  most  advanced  countrias. 

And  the  form  in  the  United  States  has  been  through  defense  and 
space.  In  Europe  there  has  been  some  money  given  directly  to  the 
R.  &  D.  budgets  of  the  computer  companies. 

And  this  amount  in  the  current  5  years,  1971  to  1975,  in  Britain, 
France,  and  Germany,  which  are  the  three  countries  where  this  spend- 
ing has  been  going  on,  has  amounted,  roughly,  to  $450  million.  So, 
that's  the  first  pohit.  It  is  trae,  therefore,  there  is  help  given  to  the 
R.  &  D.  budgets  of  these  countries. 

Now,  the  second  question,  a  very  important  one.  is  what  degree,  if 
any,  of  preference  or  procurement  help  is  given  to  help  the  Euro- 
pean companies?  And  it  is  true  that  just  as  in  the  United  States  there 
is  a  Buy-American  Act  and  a  certain  amount  of  support  to  Amreican 
industry  in  public  buying,  so  this  is  true  in  some  of  the  European 
Community  countries?  And  particularly  those  which  have  had  an  in- 
digenous industry  they  are  seeking  to  support,  sucli  as  Britain  and 
France  for  instance. 

Xow,  this  preference,  or  encouragement,  to  the  local  national  indus- 
try has  not  gone  so  far  as  excluding  American  companies. 

Competitive  products  have  been  bought  in  many  fields.  In  some 
countries  there  is  no  preference  at  all.  But  it  has  helped  the  local 
companies  to  enlarge  their  relative  share  of  the  public  marlvct  in  cer- 
tain of  the  European  countries. 

Xow,  all  this  was,  if  you  like,  national  policy  in  single,  independent 
European  states.  The  resolution  of  the  Council  of  ^Ministers  which  I 
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referred  to,  of  June  25,  foresees  the  developmejit  of  a  policy  in  the 
European  Community.  It's  not  too  easy  to  predict  the  future  of  the 
European  Community,  even  if  I  could  speak  officially.  I  couldn't 
predict  exactly  what's  going  to  happen,  because  the  European  Com- 
munity is  a  continual  process  of  negotiation  between  the  member  gov- 
ernments. So  the  implementation  of  this  policv  Avill  be  open  to  every- 
one and  will  require  a  growing  consensus,  but  I  could  foresee  certain 
characteristics  that  might  be  likely. 

The  resolution  talks,  for  instance,  about  trying  to  make  economies 
in  the  public  expenditures  side  by  joint  applications  work.  There  are 
many  applications  of  data  processing  from  air,  sea,  and  rail  traffic 
control  to  environmental  monitoring,  customs  systems,  wliere  there 
is  a  common  interest,  and  so  there  will  be  a  common  requirement. 
Tliere  may  be  a  development  in  the  Community  of  common  require- 
ments and  developments. 

Second,  there  is  talk  in  the  resolution  of  giving  a  Community  ori- 
entation to  standards  policies,  and  also  procurement  policies.  And  you 
will  certainly  want  to  know  what  this  means. 

Xow,  here,  as  I  said,  I  cannot  exactly  predict  the  future.  But  I  can 
make  some  helpful  remarks,  I  hope.  First  of  all,  the  Rome  Treaty  says 
tliat  all  companies  Avhicli  manufacture  in  Europe  are  counted  as  Eu- 
ropean countries;  and,  therefore,  have  basically,  ultimately,  the  right 
to  have  access  to  the  different  markets  in  the  Community. 

Second,  the  real-life  siluation  in  the  Communit}-  is  that  adjust- 
ments, over  a  period  of  time,  to  an  opening  of  the  market  are  what 
normally  takes  place. 

And  I  would  imagine  tliat  tlie  member  governments  will  wish 
any  adjustment  to  a  more  open-market  situation  within  the  Commu- 
nity to  take  place  gradually.  This  has  been  a  common  experience. 

Third,  I  would  like  to  comment  that  in  the  past,  in  some  mem- 
ber states,  where  there  has  been  impartial  evaluation  of  equipment, 
particularly  hardware  that  has  been  bought,  it  has  resulted  in  IBM's 
getting  a  smaller  market  share. 

I  think  it's  interesting  to  compare  this  with  the  experience  in  the 
U.S.  Government  procurement  where  the  non-IBM  companies,  in 
some  fields,  have  acquired  a  larger  market  share  than  in  the  pri- 
vate sector. 

So  one  doesn't  necessarily  have  to  be  a  protectionist  to  pursue  a 
l^olicy  which  may  lead  to  a  better  balance,  competitively. 

I  would  also  add  that  all  the  European  governments,  whether  they 
have  an  indigenous  computer  industry  or  not  based  in  their  coun- 
tries. exi)ress  a  strong  wish  to  have  available  to  them  more  than  one 
major  supplier  in  the  computer  business.  And  I  think  tl^ev  would 
wish  their  procurement  policies  to  help  to  insure  that.  They  do  not 
wish  to  be  at  the  mercy  of  a  siiigle  supplier. 

So  that  is  another  factor  they  will  take  into  account.  I'm  sure 
they  will  take  into  account  when  and  whether  computer  companies,  be 
they  American  or  European  owned,  are  manufacturing  in  areas 
which  are  of  regional  importance. 

So.  in  other  words,  any  develo}:)ing  comnnmity  procurement  policy, 
or  orientation  of  procurement  policy,  will  weigh  out  a  number  of 
factors,  of  which  tlie  desire  (o  have  competition,  the  needs  of  regional 
development,  will  all  ])lay  some  part,  side  by  side  with  the  desire  to 
buy  the  best  equipment  and  to  have  in  being  a  \ariety  of  competitors. 
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I  can't  give  you  a  more  definite  answer  because  this  policy  doesn't 
exist  yet  in  detail.  But  those  are  all  elements  which  will  contribute 
to  it. 

One  final  element,  you  may  ask,  "Well,  what  about  imports  from 
outside?"  That  is  perhaps  what  people  are  most  concerned  with 
when  they  talk  about  nontariff  barriers.  And,  here  again,  I  can't 
speak  in  advance  for  what  will  come  out  of  the  worldwide  trade 
negotiations,  but  speaking  personally  it  must  be  clear  to  all  the  part- 
ner that  in  an  industry  like  the  computer  industry  there  will  be  an 
interest  on  both  sides  of  the  Atlantic  in  removing  barriers ;  the  Buy- 
American  Act  as  well  as  any  European  preferences  or  restrictions, 
which  would  obviously  be  considered  together. 

Senator  Hart.  You  mentioned  a  buy-American  policy  earlier  in  your 
comments.  I  have  the  impression  that  there  is  no  prohibition  against 
the  purchase  by  our  Govermnent  of  a  product  manufactured  outside 
of  this  country. 

Mr.  Layton.  As  I  understand  it,  there  is  still  in  the  defense  field  a 
basic  50-percent  preference.  It  doesn't  exclude  foreign  equipment,  and 
in  nondefense  fields  there  is  still  also— I  think  the  figure  is  14  percent, 
or  in  that  area,  of  the  preferential  increase  that's  used  when  applying 
purchase  from  abroad.  But  I  am  sure  that  other  witnesses  here  can 
help.  I  am  the  least  well-informed  of  the  many  witnesses  you  will  hear 
to  give  you  the  details  on  this  question. 

Senator  Hart.  I  am  sure  it  is  a  lot  safer  for  the  purchasing  agent 
to  make  a  decision  to  buy  at  home  than  abroad.  I  just  don't  know  what 
the  statutory  limitation  is. 

Mr.  Nash"? 

Mr.  Nash.  Mr.  Layton,  you  indicated  earlier  that  the  four  largest 
European  companies  in  1072  held  about  15  percent  of  the  computer- 
installed  base  in  Europe.  Can  you  give  us  the  dimension  or  size  of  those 
companies,  roughly,  in  terms  of  assets  or  revenues  so  we  can  see  how 
large  a  company,  or  companies,  we  are  dealing  with  ? 

Mr.  Laytoist.  Well,  you  are  dealing  with  four  different  kinds  of 
companies.  Four  different  companies  and  four  different  kinds  of 
companies. 

ICL— International  Computers  Ltd. — which  had  7  percent  of  the 
installed  base  and  a  market  share  roughly  comparable  at  that  time,  is  a 
computer  company.  It's  not  part  of  a  conglomerate.  There  are  large 
shareholders  outside,  but  it  is  an  independent  computer  company  re- 
lying on  the  cash  flow  coming  from  the  computer  business. 

And  its  order  of  turnover  is  in  the  range  of  $150  million.  I  can  get 
you  the  exact  figures. 

Mr.  N^fSii.  Well,  mayloe  it  would  be  best  to  just  supply  them  for  the 
record. 

Mr.  Lattox.  Yes,  I  can  give  the  detailed  figures  on  that. 

[The  information  referred  to  appears  as  exhibit  3  at  the  end  of 
Mr.  Layton's  oral  testimony.] 

Mr.  Laytox.  CII  is  also  essentially  a  computer  company,  although 
it  also  has  large  shareholders,  and  its  turnover  is  rather  smaller.  They 
are  growing  fast. 

The  other  two  companies,  Siemens  and  Phillips,  are  different  types 
of  companies.  They  are  computer  businesses.  They  are,  of  course,  a 
small  part  of  very  large  conglomerate  electrical  companies.  If  you 
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like,  the  analogies  are  much  more  with  GE  and  RCA.  And  the  analo- 
gies between  ICL  and  ClI  are  much  more  with  companies  like  CDC. 
ICL  is  very  much  a  computer  company  with  computer  peoi)le  in  it. 

Now,  the  Unidata  group  has  been  formed  by  a  combination  of  the 
computer  businesses  of  Phillips.  CII  and  Siemens  together;  so  that, 
despite  the  different  natures  of  the  parent  they  have  found  it  able  to 
create  a  joint  enterprise. 

Now,  I  believe  that  one  may  draw  a  rather  limited  moral  from  the 
different  natures  of  these  companies.  We  saw  that  GE  and  RCA,  despite 
their  size,  were  not  able  to  compensate  the  disadvantages  of  the  size 
of  their  computer  operation  by  pouring  in  capital  from  other  parts  of 
the  company. 

And  1  think  the  same  is  strategically  true  for  Phillips  and  Siemens^ 
that  the  decisive  thing  will  be  the  size  and  strength  and  effectiveness 
of  the  joint  computer  operation,  which  today  is  still  relatively  small ; 
in  fact  Unidata  is  still  something  like  half  the  size,  or  a  little  less  than 
half  the  size,  of  the  computer  operations  of  leading  U.S.  companies 
like  Honeywell  and  Univac,  non-IBM  companies. 

]\Ir.  Nash.  From  what  you  say  I  think  it  is  clear  as  to  the  reasons 
for  the  European  governments  pushing  for  the  formation  of  Unidata. 

Let  me  ask  you  if  you  are  able  to  prognosticate  a  bit  for  us  as  ta 
your  judgment  as  to  what  the  emphasis  would  have  been  on  forming- 
Unidata  if  instead  of  having  one  company  controlling  60  ])ercent  of 
the  European  market  we  had  that  share  dispersed  into  multiplicities 
of  smaller  companies,  even  assuming  that  they'  Avere  U.S.  companies 
like  CDC,  Honeywell,  Sperry,  et  cetera. 

What  would  the  pressures  l3e  under  those  circumstances  ? 

Mr.  Layton.  I  believe  the  pressures  would  be  less.  I  tried,  frankly, 
to  describe  two  motivations  of  support  for  the  European-based  in- 
dustry. To  be  frank,  there  are  two. 

One  is  the  fear  of  the  dominant  firm  and  the  other  is  the  feeling- 
that  there  should  be  some  part  of  the  industry  which  is  controlled  in 
Europe. 

But,  there's  no  doubt  about  it  that  the  piessures  from  the  factors  of 
dominant  firm  have  given  an  extra  bite  to  this  policy;  and  it  is  an 
interesting  fact  that  this  is  the  first  sector  of  industry  in  which  the 
Council  of  Ministers  of  the  European  Community  has  passed  a  con- 
scious political  resolution  seeking  such  a  policy.  And  this  resolution 
specifically  talks  of  the  imbalance  in  the  structure  of  the  world  com- 
puter industry  in  its  preamble. 

Therefore,  I  have  little  doubt  that  the  strength  of  the  European 
reaction  would  have  been  less  if  there  were  not  this  dominant  position. 
And  the  opportunities  for  European  companies  to  be  viably  in  the 
business,  without  subsidy,  would  have  been  greater.  I  think  that  is,. 
perhaps,  the  decisive  point. 

Mr.  Nash.  It  would  be  helpful  for  the  record  if  you  could  elaborate 
a  little  bit  about  how  IBM  conducts  itself  in  Europe  and,  specifically,, 
what  you  see  the  concerns  and  fears  of  the  European  governments  to- 
be. 

Mr.  Lattox.  Well,  now,  I  will  do  my  best  to  give  a  fair  and  balanced 
view  of  IBM  in  Europe.  I've  no  doubt  that  they  would  like  to  say  a  lot 
themselves  that  perhaps  they  didn't  yesterday.  I'm  sure  the  complete 
picture  needs  to  be  filled  in  by  them  and  tlieir  competitors  as  welL 
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But  I'll  try  and  give  a  picture  of  how  IB^I  seems,  to  some  of  us  who 
have  been  concerned  with  the  computer  industry  for  some  years. 

First  of  all.  IBM  is  clearly  tlie  leading-  company  in  the  industry, 
with  60  percent  of  the  installed  capacity  and  an  integrated,  Europe- 
wide  operation.  That's  to  say,  it  has  companies  in  most  of  the  major 
European  countries,  specializing  in  the  development  and  production 
of  one  or  more  products  which  are  then  sold  throughout  Europe  by  its 
Europe- wide  sales  and  service  operation. 

And  by  this  continental  operation,  it  has  achieved  very  important 
economies  of  scale  which  have  not  been  achieved,  in  my  judgment, 
though  the  evidence  is  very  hard  to  come  by,  by  any  other  companies. 

So  that's  the  first  fact :  It  has  achieved  important  economies  of  scale 
by  the  size  of  its  grip  on  the  market  and  by  its  policy  of  specialization 
and  rationalization  througliout  Europe. 

Xow,  those  are  in  many  ways  positive  points  for  IBM :  that  it's  con- 
ducting a  highly  economical  and  efficient  operation  in  the  manufactur- 
ing field. 

Why  is  there  concern?  Now,  first  of  all.  I  mentioned  earlier  to  you 
the  paragraphs  in  the  treaty,  article  86  of  the  Rome  Treaty,  which 
outlaws  abuse  of  a  dominant  position.  And  I  think  I  should  once  more 
clarify  mj  own  position  on  this :  I'm  not  speaking  for  the  formal 
official  policy;  I'm  speaking  personally.  And  clearly,  any  cases  of 
abuse  to  justify"  the  bringing  of  a  proceeding  against  IB^NI  would  have 
to  be  proved  in  detail,  just  as  cases  are  being  fought  and  have  to  l)e 
proved  in  detail  here  in  the  United  States. 

So  what  I  will  say  to  you  is  really  an  account  of  the  concerns,  the 
fears,  the  kind  of  risks  which  users  and  governments  fear  they  might 
ha^-e  to  face  through  IBM's  dominant  position. 

First  of  all,  they  have  heard  and  read  about  many  of  the  cases — 
the  various  cases  that  are  going  forward  in  the  United  States — being 
pursued  by  the  U.S.  Government,  and  the  Telex  case.  And  they  are 
concerned  because  it  would  be  the  duty  of  the  Commission  to  explore 
whether  similar  abuses — whether  what  indeed  have  been  described  as 
predatory  acts — have  been  done  in  Europe  as  well  as  in  the  United 
States. 

That  is  a  first  possible  concern  which  would  have  to  be  proved  in 
conrrete  form,  yes  or  no.  But  it's  a  reason  for  concern  and  anxiety. 

Secondly,  I  have  already  mentioned  the  problem  of  standards;  but 
without  any  doul)t.  this  does  already  present  a  major  concern  to  users, 
to  governments,  to  other  people  in  the  industry. 

IBM  inevitably  sets  world  standards,  and  these  are  not  necessarily 
those  which  have  been  agreed  by  the  International  vStandards  Organi- 
zation; and  if  I  may  put  it  a  little  bluntly,  ev^en  saintly  behavior  by 
a  giant  forces  competitors  to  run  behind. 

This  means  that  it  is  not  enough  to  have  thought  up  a  useful  and 
vahiable  innovation.  It  has  to  conform  to  the  IB]M  standard. 

I  think  the  problem  is  the  lack  of  predictability,  the  lack  of  trans- 
parency and  foreknowledge  of  changes.  This  automatically  gives  a 
premium  to  the  leading  company  which  sets  the  standards,  and  makes 
difficulties  for  other  companies  which  are  having  constantly  to  follow 
and  adapt  their  products  to  fit  the  IB]M  standards.  It's  inherent  in 
the  situation,  and  it  doesn't  necessarily  imply  great  wickedness  on  the 
part  of  IB]M.  But  it  is  a  problem,  and  a  source  of  great  concern. 
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Xow,  users,  both  public  and  private,  are  concerned  to  have  a  free 
choice  of  equipment.  And  without  any  doubt,  there  is  concern  lest, 
by  being  locked  in  to  a  certain  kind  of  software  like  IBM  software,  it 
is  not  possible  to  shift  to  cheaper  equipment  except  by  paying  a  high 
price.  So  the  cost  of  change  is  high,  and  this  means  that  the  customers 
who  are  really  IBlM's  customers  are  to  some  extent  imprisoned.  And 
this  reduces  the  transparency  and  openness  of  the  market.  Our  pre- 
occupation in  the  European  Community  is  to  have  an  open,  competi- 
tive market. 

There  is  also  a  concern  that  this  difficulty  of  change,  that  this  leader- 
ship in  standards,  may  not  necessarily  mean  that  the  most  advanced 
technology  can  win  out  in  the  marketplace. 

Finally,  I  think  I  would  add  a  rather  general  and  basic  point.  There 
is  a  fear,  a  concern,  about  control  by  a  single,  immense  concentration 
of  power,  of  economic  power.  This  is  also  a  concern. 

Mr.  Xash.  Is  that  because  it  is  an  American  firm  ? 

Mr.  Layton.  No:  it  has  nothing  to  do  with  it  being  an  American 
company.  I've  made  a  distinction  between  the  two.  We  are  talking 
nt  the  moment  about  one  company. 

If  tliis  were  a  European  company,  it  would  still  present  a  problem. 
In  fact.  I  think  that's  a  good  question.  You  put  me  the  question:  Sup- 
posing IBM  were  to  become,  by  some  magic,  tomorrow,  a  European 
company.  Would  the  problem  he  over?  And  the  answer  is  "No." 

Now,  I  don't  say  that  it  is  easy  to  document  or  prove  or  remedy 
these  concerns.  But  you  asked  me  why  they  w^ere  there  and  what  Avere 
the  fears?  And  tliose  are  some  of  the  fears  which  are  very  widely 
expressed. 

Mr.  Naspi.  What  recourse,  what  alternatives,  in  your  judgment,  does 
the  EEC  have  to  take  action  to  rectify  the  concerns  you  indicate? 

Mr.  Layton.  So  far,  we  have  only  been  able  to  identify  two  pos- 
sible recourses.  One  is  the  essentially  modest  effort  we  are  making  to 
keep  in  being  certain  European  companies,  and  we  certainly  welcome 
the  remaining  in  being  of  competive  other  American  companies;  that 
is  one  thing. 

And  the  second  is  if  there  is  concrete  evidence  of  abuse  of  a  domi- 
nant position,  then  it  would  fall  on  the  Commission  to  bring  a  case 
against  IBM.  But  the  "if"  is  very  important.  The  concrete,  detailed 
evidence  has  to  be  brought  together ;  and  if  these  allegations  turn  out 
to  be  well  substantiated,  then  there  is  this  second  possible  recourse. 

]Mr.  Nasii.  We  had  the  privilege  of  meeting  Willy  Schleider  several 
times.  I  am  sure  that  if  such  evidence  exists,  he  will  micover  it.  I  will 
continue  to  read  the  report.  As  you  know,  the  Justice  Department 
is  litigating,  getting  ready  to  go  to  trial,  with  respect  to  its  antitrust 
suit  against  IB^NI.  seeking  diverstiture  as  a  relief. 

Would  you  react  positively  or  negatively  should  the  Department 
seek  as  part  of  its  case  to  restructure  the  World  Trade  Corporation 
as  well  ? 

Mr.  Layton.  This  is  really  music  of  the  future,  if  I  might  translate 
a  German  phrase,  and  speaking  ])ersonally,  make  the  folloAving  re- 
marks: If  we  in  the  Community,  if  the  Commission,  were  to  find  there 
were  substantind  evidences  of  aliuse  of  a  dominant  position,  if  such  a 
situation  were  to  arise,  then  presumably  the  Conununity  would  also 
face  the  question  of  whether  there  would  need  to  be  any  form  of  relief. 
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There  must  be  some  remedy  if  tliere  were  a  case  successfully  broucfht- 
And  I  think  that  all  we  ha^■e  said  today  has  shown  that  there  is  a 
common  problem.  I  think  this  is  the  most  fundamental  throught  which 
I'd  like  to  leave  you.  This  is  very  much  a  common  problem  which  we- 
face  on  both  sides  of  the  Atlantic. 

If  the  time  comes  when  the  Department  of  Justice  is  practically— 
and  the  courts  in  the  United  States  are  practically — considering  meas- 
ures of  relief  which  have  a  major  impact  on  Europe,  I  would  have 
thought  that  it  would  be  very  appropriate  that  there  should  be  close 
consult  ition  with  the  Euro)')ean  Community  about  the  form  that  this 
should  cake,  recognizing  that,  if  you  like,  we  have  a  common  interest 
in  solvi  ig  tlie  problem. 

That  is  the  first  point.  Xow,  the  second  point  is  my  personal  view  of 
the  idea  of  divesting,  breaking  up  IB^M  into  a  number  of  companies.. 
I  can  only  comment  that  the  European  structure  of  IBM  might  pre- 
sent more  problems  than  the  American  structure,  if  such  a  hypothesis- 
were  being  considered.  IBM  in  Europe,  to  the  best  of  my  knowledge, 
has  one  production  center,  or  at  any  rate  for  some  key  products,  only 
producing  particular,  major  products;  whereas,  in  the  United  States, 
in  several  of  its  major  products,  there  is  more  than  one  production 
center  which  makes  it  easier  and  more  logical  to  make  out  of  such 
a  company  a  number  of  entities,  each  enjoying  the  optimal  economies 
of  scale. 

I  would  leave  one  tliought :  IBM's  strength  is  not  only  in  its  produc- 
tion capabilities  but  also  in  the  strength  of  its  lease  operation;  and 
one  idea  which  has  been  sugc^ested  in  Europe — not  in  fact  by  me,  but 
I  quote  it  to  you  because  I  find  it  interesting — is  the  concept  that  IBM's 
leasing  operation  and  its  basic — its  banking  business — should  be  se]:)a- 
rated  otf  from  the  production  and  develoi^ment  operation  and  made  a 
leasing  bank  for  the  dis]:)Osal  of  the  entire  computer  industry.  Now 
I  offer  you  that  thought  quoted,  from  another  European,  not  as  a 
proposed  action  but  as  another  thought  to  add  to  the  many  ideas 
which,  I  think,  we  are  freely  deliatino-  today. 

Mr.  Nash.  We  have  heard  that  IBM  contributes  significantly  and 
in  a  positive  manner  to  the  U.S.  balance  of  payments  and  balance  of 
trade.  Similarly,  I  might  add,  we  have  also  heard  that  IBM  con- 
tributes significantly  and  positively  to  the  European  balance  of  pay- 
ments and  balance  of  trade.  I  am  not  an  economist,  but  that  concept 
does  perplex  me.  I  was  wondering  if  you  have  any  information  that 
you  might  be  able  to  supply  now  or  when  you  return  to  Brussels  witli 
respect  to  IBM's  contribution  in  the  balance  of  payments,  balance  of 
trade  of  Europe  as  a  whole,  or  even  individual  countries  in  Europe  ? 

Mr.  Layton.  That  is  the  kind  of  question  which  I  would  like  to  hear 
IBM  answer.  I  mean,  I  am  genuinely  interested  in  the  answer.  I 
think  it  is  a  very  interesting  and  important  question.  I  think  it  is 
much  better  to  ffet  the  figures  from  them  because  I  am  only  a  second- 
hand individual.  But,  I  have  been  led  to  believe  that  IBM,  in  several 
major  European  countries,  pursues  a  policy  of  trying  to  have  a 
balance  in  its  payments;  that  is  to  say,  the  im])orts  and  exports 
roughlv  lialance  out  in  the  overall  national  operation.  And  this  may 
mean  that  it  has  a  net  trade  deficit  in  relation  to  th.e  United  States; 
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that  is  to  say,  it  imports  more  from  the  United  States  because  it 
imports  Larger  computers  and  certain  kinds  of  special  equipment 
from  the  United  States.  But  that  in  the  European  operations  of  IBM 
it  exports  substantially  to  other  parts  of  the  world.  That  I  think  is 
a  rather  likely  explanation  on  which  I  am  sure  their  own  views  would 
be  of  interest. 

Mr,  Nash.  I  was  wondering  if  there  is  any  truth  to  the  rumor  that 
we  have  heard,  and  which  I  know  you  have  heard  as  well,  respecting 
the  formation  of  a  European  cartel  to  compete  against  IBM? 

Mr.  Layton.  Well,  first  of  all.  if  any  such  cartel  came  into  existence 
the  Commission  would  be  under  obligation  and  would  take  it  to  court. 
It  is  certainly  not  part  of  tlie  Community's  policy,  to  the  best  of  my 
knowledge,  to  foster  such  a  cartel.  Just  as  we  have  tlie  obligation  to 
take  to  court  a  company  whicli  abuses  dominant  position,  so  we  have 
the  obligation  to  take  to  court  cartels.  In  fact,  if  you  look  at  the 
ex])erience  of  applying  the  Community's  competition  policy  over  the 
last  10  years,  the  policy  for  banning  and  imposing  heavy  fines  on  cartels 
and  restrictive  practices  is  the  part  of  the  treaty  which  has  been 
enforced  much  more  effectively  because  it  is  spelled  out  in  much  more 
detail  in  article  85.  Just  to  recall  one  of  the  larger  cases  last  year,  or 
18  months  ago,  the  Commission  imposed  very  heavy  fines  on  the  sugar 
manufacturers  for  having  a  cartel.  So  we  would  be  delighted  to  have 
detailed  information  about  any  such  arrangement  in  order  to  take 
action. 

^h\  Xash.  Thank  you  very  much,  Mr.  Layton.  No  further  questions, 
Mr.  Chairman. 

Senator  Hart.  Mr.  Chumbris  ? 

]Mr.  Chumbris.  Thank  you,  ]Mr.  Chairman,  I  have  just  one  observa- 
tion. It  relates  to  the  share  of  the  World  market.  I  am  reading  from 
]\Ir.  Biddle's  statement  wherein,  I  believe  there  is  a  quote  from  find- 
ings of  facts  and  conclusions  of  law  of  Judge  Larson  in  the  Honey- 
\rell  V.  Spemj-Rand  case.  He  pointed  out  in  the  terms  of  total  revenues 
stated  in  dollars,  and  market  shares  in  percent  of  revenues  of  the  entire 
industry.  SR,  which  I  believe  is  Sperry-Rand,  and  IBM  have  the  fol- 
lowing shares  of  EDP  market — that  would  be  electronic  data  proc- 
essing market — in  1950:  "World  market,  IBM — 42.9  percent;  Sperry- 
Rand — 51.2  percent.  In  the  domestic  market,  IBM  had  47.5  percent 
and  Sperry-Rand  had  45.5  percent.  Then,  if  we  go  to  the  back  of  page 
15,  there  is  a  chart  which  shows  that  in  1973"  for  general  purpose 
EDP  systems,  December  31. 1973,  IBM  had  63.8  percent  in  the  United 
States :  and  Univac,  which  was  Sperry-Rand,  I  assume,  has  8.5  percent. 
In  the  World  mm-ket.  IBM  Imd  64.4  percent  and  Univac  had  8.1  per- 
cent. So  from  1956  to  1973  there  was  a  tremendous  change  between 
the  percentage  of  sales  by  IBM  and  by  Univac.  I  believe  that  the  testi- 
mony that  has  been  given  us  thus  far  indicated  why  IBM  took  such 
a  jump  over  Univac.  Univac  concentrated  on  the  scientific  approach 
in  computers  and  IBM  went  into  the  industrial  or  commercial  aspect. 
And.  because  of  that,  we  have  this  tremendous  gain  in  IBM  over 
I^nivac.  If  you  will  look  at  the  chart  I  just  referred  to,  even  Honey- 
well has  gone  above  Univac. 
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I  think  the  facts  should  be  determined  as  far  as  this  legislative 
hearmg  is  concerned  and  we  will  let  the  court  case  in  October  be  taken 
care  of  by  the  parties  to  that  case.  We  will  just  confine  ourselves  to  this 
bill  and  look  at  it  from  our  own  legislative  purpose.  I  think,  we  ought 
to  get  the  facts,  and  some  of  them  came  up  yesterday  by  the  wit- 
nesses from  Data  Corp.  and  other  witnesses  who  testified  yesterday  will 
testify  in  the  next  few  days  as  to  wliat  it  w^as  that  shot  IBM  from 
below  Sperry-Kand  in  1956 — Sperry-Eand  had  51.2  and  IBM  had 
42.9 — to  a  difference  where  Sperry-Eand  has  only  8  percent  while 
IBM  has  63.8  percent. 

I  think  that  is  the  tj^pe  testimony  we  ought  to  be  developing  for 
the  record.  Is  it  efficiency ;  is  it  economies  of  scale ;  is  it  the  product ; 
is  it  also  the  service  that  they  give,  as  indicated  further  by  Mr.  Biddle, 
in  his  paper  on  page  26,  I  believe,  when  he  was  conducting  an  inter- 
view on  behalf  of  Bendix,  and  these  were  the  responses  he  received. 

"IBM  equipment  is  second  best  in  terms  of  price  and  performance." 

Two,  "IBM's  service  and  support  is  second  to  none." 

Three,  "IBM  already  has  software  I  need." 

Four,  "My  management  thinks  IBM  is  the  better  choice." 

And  besides,  he  goes  on,  "If  I  buy  a  non-IBM  system,  and  something 
goes  wrong,  I'll  be  in  trouble.  If  I  buy  IBM  and  something  goes  wrong 
it  is  an  act  of  God."  He  doesn't  explain  what  the  act  of  God  means,^ 
but  I  guess  we  could  get  an  explanation  of  that  also.  I  think  that  is 
the  situation.  It  is  exactly  the  same  in  the  United  States  as  it  is 
worldwide. 

Do  you  visualize  with  the  combinations  that  you  just  talked  about 
in  Europe  to  come  out  with  a  7720,  that  you  might  be  able  to  do  in 
Europe  what  IBM  did  to  Univac.  That  is  a  possibility.  Is  this  so? 

Mr.  Latton.  It  is  not  excluded,  but  it  is  going  to  be  jolly  difficult. 
I  mean  because  there  is  now  an  enormous  acquired  marketplace.  I 
think  it's — one  shouldn't  forget- — just  another  point  concerning  these 
figures.  The  total  market  in  1956,  which  3-ou  are  looking  at,  was.  of 
course,  much  smaller  than  tlie  market  you  are  looking  at  now.  Even 
so,  it  is  true  that  the  headstart  at  that  time,  I  think,  came  partly 
from  the  punchcard  customer  market  which  IBM  had.  But,  today,  the 
fact  that  IBM  has  60  percent  of  the  installed  capacity  of  Europe  is 
in  sheer  quantity  an  enormous  inertial  problem  to  Avean  IBM  customers 
away.  And,  in  fact,  the  other  computer  companies  tend  to  be  fighting 
for  the  new  customers,  and  not  so  much  for  the  i-eplacement  market. 
Of  course  with  the  growth  of  the  market  this  is  still  a  possibility, 
and  you  can  still  expect  and  hope  to  enlarge  your  market  share.  But 
it  is  extremely  difficult  because  of  this  enormous  customer  base  and 
of  the  cost  of  change.  I  think  that  this  is  one  of  the  built-in  structural 
problems  that  we  now  have. 

Now.  we  can  go  back  and  ask:  How  did  IBM  get  there?  In  wliat 
measure  are  they  excellent?  In  what  measure  are  they  pursuing  prac- 
tices wliich  are  accused  of  being  improper?  I,  Avithout  doubt,  believe 
that  though  their  acqi^ ired  market  position  is  a  great  source  of  st  rength 
it  is  also  true  that  they  do  have  major  economies  of  scale  in  all  these 


5331 

fields — and,  justifiable  economies  of  scale  in  production  and  E.  &  D. 
And  that  this  helps  to  maintain  their  very  high  profitability.  There- 
fore, their  position  is  not  maintained  by  what  can  be  described  as 
illegitimate  means.  Their  very  size  is  a  very  important  factor  which 
makes  it  very  diflicult  for  competitors  to  break  in  and  enhuge  their 
market  position.  There  is  quite  a  lot  of  evidence  that  it  is  still  possible 
by  innovation,  hj  selecting  particular  areas  of  the  market,  to  getting 
over  a  certain  threshold  of  size.  Below  a  certain  size  it  is  not  possible 
to  break  in.  But  above  a  certain  size,  and  we  hope  to  achieve  that  in 
Europe,  we  believe  that  we  can  gradually  shift  the  balance.  In  the 
last  2  or  3  years  the  European  share  of  the  market  has  been  improving 
slightly,  compared  to  IBM's.  And,  incidentally,  Univac's  market  share 
has  been  slightly  improving  lately  after  falling  a  great  deal.  There- 
fore, it  is  not  imjjossible  to  shift  the  balance,  but  it  is  extremely 
difficult. 

Mr.  Chumbris.  As  I  stated  earlier  as  we  go  into  these  hearings  we 
will  have  to  develop  a  record.  It  is  pretty  difficult,  when  you  make 
a  jump  from  1956  to  1973,  to  know  the  step-by-step  reasons  for  the 
change  ?  But  I  think  as  we  go  through  our  heai'ings  we  should  take 
it  almost  on  a  year-by-year  basis.  For  instance,  when  I  was  a  young 
man  I  remember  the  prestige  car,  at  least  in  Washington,  D.C.,  was 
the  Packard.  That  was  the  ultimate.  We  don't  even  have  Packard 
on  the  market  today.  Today,  it  is  take  your  choice  whether  it  is  the 
Continental  or  Clirysler  or  the  Cadillac,  the  top  car,  as  far  as  domestic 
U.S.  cars  are  concerned;  or  the  Rolls  Eoyce  and  the  other  foreign 
cars  coming  into  the  market. 

Another  thing,  I  was  born  in  ^^'ashington,  and  I  remember  when 
the  Washington  Post  was  not  a  successful  newspaper;  other  news- 
paper's were  more  successful.  Look  at  the  Washington  Post  today.  A 
change  in  management  and  improvement  of  facilities  at  the  Washing- 
ton Post  put  it  on  the  top.  Two  other  papers  tliat  were  giving  it  a 
rough  time  back  in  the  1930's  and  1940"s  had  to  combine  to  meet  the 
competition  of  the  Post  in  the  city  of  Washington.  That  is  the  basic 
facts  of  the  industry.  I  think  we  have  to  get  it  on  the  record.  I  tliink 
the  record  ought  to  show  what  happened  in  1956, 1957, 1958, 1959,  and 
1960  up  to  now  that  developed  the  industry  as  it  did. 

That  is  all  I  have. 

Mr.  Nash.  Mr.  O'Leary  picked  up  an  important  point  and  Mr. 
Chumbris  went  into  it.  If  I  might  have  a  moment.  You  mentioned.  Mr. 
Layton,  that  IBM's  market  share  in  Europe  is  apparently  due  to  sig- 
nificant economies  of  scale.  I  think  it  is  important  for  the  record  to 
see  if  we  can't  break  down  what  economies  of  scale  are  ivferred  to  in 
this  instance.  I  can  think  of  a  variety  of  possible  definitions.  One 
might  be  a  large  number  of  units  sold  by  IBM  to  spread  manufactur- 
ing costs  over  a  large  base  to  bring  down  the  cost  per  unit,  including 
the  R.  &  D.  costs  per  unit. 

Another  concept  might  be  that  their  installed  base  permits  the 
spreading  of  such  a  large  quantity  of  marketing  and  support  personnel 
which,  m  turn,  contributes  to  the  retention  of  the  market  share. 

If  you  could  elaborate  on  your  concept,  I  think  it  would  be  helpful. 
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]Mi\  Laytox.  I  think  it  includes  all  these  elements.  It  certainly  in- 
cludes the  size  of  the  production  run,  writing  off  as  a  cost  of  research 
and  development  of  a  range  of  computei-s  or  equipment.  Despite  the 
fact  that  they  have  an  immense  R.  &  D.  effort,  the  proportions  of 
turnover  spent  on  E.  &  D.  is  smaller  than  in  most  other  companies, 
including  European  companies,  because  of  the  least  size  of  turnover. 

Certainly  there  are  also  production  economies  of  scale  because  of 
the  lengths  of  the  production  runs.  And,  also,  there  are  economies  of 
scale  in  the  production  of  softAvare  applications  j^ackages.  for  instance, 
which  are  sold  to  a  variety  of  users.  There  is  also  a  threshold  you  have 
to  cross  for  being  able  to  maintain  effective  sales  and  service  facilities 
in  a  region.  Ancl,  if  you  have  a  very  dense  market  coverage  then  you 
can  maintain  a  dense  pattern  of  sales  and  service  facilities.  They  are 
able  to  do  this  in  Europe  on  a  more  lavish  scale  than  any  other  com- 
panies— and  that  is  a  further  economy  of  scale. 

In  other  words,  it  includes  all  these  elements.  All  of  which  means 
that  in  the  computer  business  there  is  evidence  that  suggests  that  any 
major  leap  in  market  share  can  bring  a  significant  advance  in 
profitability. 

Mr.  Nash.  Does  that  imply  that  the  minimal  scale  economies  are  at 
the  60  percent  scale  of  market  or  just  that  it  has  to  be  above  the  7  and  8 
percent  ? 

]Mr.  Layton.  I  think  it  is  dangerous  to  speak  of  one  threshold.  There 
are  many  different  kinds  of  thresholds. 

In  a  study  that  was  done  for  us — one  estimate  was  suggested  for  in- 
stance for  a  particular  national  market.  There  was  what  you  might  call 
a  maiketing  threshold — that  you  had  to  have  at  least  7  or  8  percent  of, 
say,  the  French  market,  or  the  British  market,  in  order  to  be  able  to 
maintain  sales  and  service  facilities  that  are  the  minimal  necessary  for 
being  a  viable  competitor.  That  is  just  one  kind  of  threshold. 

Then,  if  you  ask  the  question,  "Do  I  wish  to  number  amongst  my 
customers  multinational  companies?"  you  will  note  that  you  will  have 
to  cross  the  threshold  in  many  markets.  And,  immediately  you  have 
found  a  wider  marketing  threshold  worldwide.  We  can  say  "the  same  of 
production  of  particular  kinds  of  products — components,  and  subas- 
semblies— that  there  are  different  thresholds  of  scale  which  you  would 
have  to  cross.  Therefore,  it  is  a  very  complex  subject,  there  is  no  doul^t 
about  it.  I  think  it  is  dangerous  to  say  that  10  percent  of  the  World 
market  is  tlie  threshold;  if  you  are  smaller  you  are  unprofitable,  and 
if  you  are  larger  you  are  profitalile.  It  might  be  smaller,  it  might  be 
larger;  it  depends  on  all  kinds  of  aspects  of  your  management  skills 
and  company  strategy.  But  there  is  no  doubt  that  between  having  8 
percent  of  the  market  and  60  percent  tliere  are  a  great  many  advantages 
of  scale  which  the  company  with  60  percent  manages  to  achieve. 

Mr.  Nash.  Thank  you  very  much. 

Senator  Hart.  Again,  Mr.  Layton,  we  are  very  grateful  that  you 
could  come. 

^[r.  Laytox.  Thank  you,  sir. 

Senator  Hart.  I  must  suggest  a  recess  before  we  hear  our  concluding 
witness,  because  of  obligations  I  have  beginning  at  1  o'clock.  In  fair- 
ness to  the  committee  and  in  fairness  to  our  witness,  I  suggest  a  recess 
until  2  p.m. 


i 
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[Whereupon,  at  12 :40  p.m.,  the  subcommittee  recessed,  to  reconvene 
at  2  p.m.  this  same  da3^] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF  CHRISTOPHER  LAYTON 

Exhibit  1. — Council  of  Ministers  of  European  Communities  resolution  re  common 
industrial  policy 

Brussels,  5  July  197.'f. 
European  Communities 

the  council 


Resolution  of  the  Council  of- 


ON  A  Community  Policy  on  Data  Processing 

The  Council  of  the  European  Communities, 

Aware  of  the  importance  of  data  processing  for  all  aspects  of  modern  society 
and  hence  for  the  Community  and  its  economic  and  technulogical  pot^itiou  in  the 
world ; 

Aware  that  the  structure  of  the  data  processing  industry  in  the  world  is  un- 
balanced and  that  the  applications  of  data  processing  within  the  Community  are 
nut  yet  satisfactory ; 

Convinced  that  this  situation  should  lead  the  Community  to  contribute  to  the 
design,  development  and  manufacture  of  the  various  components  of  data  process- 
ing systems  through  competitive  European-based  companies  existing  alongside 
the  important  companies  controlled  from  outside  the  Community ;  convinced  that 
both  can  prosper  in  an  expanding  market ; 

Aware  that  effective  competition  is  desirable  and  that  the  present  situation 
makes  appropriate  measures  necessary  to  encourage  European-based  companies 
to  become  more  competitive  ; 

Convinced  that  a  more  efficient  and  economical  use  of  resources  can  be  ob- 
tained through  collaboration  or,  in  suitable  fields,  through  joint  action  on  stand- 
ards and  applications,  and  thn)Ugh  collaboration  on  public  procurement  policy : 

Aware  that  associations  between  producers'  can  help  to  make  European-based 
companies  competitive, 

1.  Intends  to  give  a  Community  orientation  to  policies  for  encouraging  and 
promoting  data  processing,  and  welcomes  the  Commission's  intention  to  submit 
in  1974,  after  appropriate  consultations,  priority  proposals  concerning : 

(a)  A  limited  number  of  joint  projects  of  European  interest  in  the  field  of 
data-processing  applications ; 

(&)  Collaboration  on  standards  and  applications  and  in  public  procurement 
policy ; 

(r)  The  promotion  of  industrial  development  projects  on  areas  of  common 
interest  involving  trans-national  co-operation  ; 

2.  Will  take  a  decision  on  these  Proposals  no  later  than  six  months  after 
the  European  Parliament  has  given  its  opinion  ; 

3.  Consider  that  it  is  desirable  to  prepare,  in  the  medium  term,  a  systematic 
Community  programme  to  promote  research,  industrial  development  and  appli- 
cations of  data  processing.  This  programme  would  provide  for  the  co-ordination 
of  national  promotion  and  Community  financing  in  appropriate  fields  of  joint 
European  interest,  with  the  central  aim  of  ensuring  that  by  the  early  lUSO's 
there  is  a  fully  viable  and  competitive  European-based  industry  in  all  the 
fields  concerned ; 

4.  Invites  the  Commission : 

To  accompany  its  proposals  with  details  of  their  financial  implications,  in- 
cluding, where  appropriate,  the  cost  to  the  Communities'  Budget  for  each  of 
the  next  five  years  ; 

To  submit  annually,  by  1  .July  at  the  latest,  in  the  light  of  all  decisions 
taken  by  the  Council  subsequent  to  this  Resolution,  a  report  to  the  Euro- 
pean Parliament  and  the  Council  on  all  expenditure  incurred  as  a  result  of 
such  decisions ; 

To  submit  to  the  Council,  by  the  end  of  1975,  a  report  on  developments 
to  the  data  processing  sector  in  the  Community  in  relation  to  the  world 
situation. 
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Exhibit  2. — Council  of  Ministers  of  European  Communities  document  re  back- 
ground information  pertaining  to  resolution  re  common  industrial 
policy 

Commission  of  the  European  Communities 

SBC  (73)  4300  final  „   , 

Brussels,  21  November  19 iS. 

Community  Policy  on  Data  Processing 

(Communication  of  the  CommissioD  to  the  Council) 
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DOCUMENT  I 

Introduction 

Communication  of  the  Commission  to  the  Council 

J.  Community  Policy  for  Data  Processing 

1.  The  Summit  Conference  called  for  the  progressive  and  effective  opening  of 
public  sector  purchases  and  for  the  establishment,  in  the  advanced  technology  in- 
dustries, of  competitive  companies  at  European  level.  In  few  industries  are  these 
objectives  more  relevant  than  in  data-processing.  Now  the  third  largest  world 
industry  after  chemicals  and  cars,  growing  at  some  15%  per  year  in  the  U.S.A. 
and  20%  per  year  in  Europe  (see  Annex  point  1  for  details),  it  penetrates  in- 
creasingly virtually  every  walk  of  life,  transforming  management  and  adminis- 
tration, education  and  science.  The  very  structure  of  society  may  be  determined 
in  the  future  by  the  way  it  uses  information  systems.  As  hibour-intensive  indus- 
tries move  towards  developing  countries,  Europe  needs  to  develop,  rapidly,  in- 
dustries requiring  concentrated  skills  of  a  high  level ;  of  these  data-processing 
is  a  classic  case. 

2.  Yet  though  European  minds  conceived  many  of  the  basic  concepts  of  the  in- 
dustry and  Europe  still  has  a  powerful  intellectual  and  technical  potential  in  this 
field,  it  has  yet  to  transform  it  into  effective  industrial  strength.  Over  90%  of 
the  computers  installed  in  Europe  are  based  on  American  technology.  Some  60% 
of  the  world  of  EuroiJean  market  is  held  by  a  single  dominant  firm  based  out- 
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side  Europe  (IBM).  Though  this  company  has  made  and  continues  to  make  a 
massive  contribution  to  the  commercial  application  of  data  processing,  its  posi- 
riou  enables  it  to  determine  the  pattern  of  prices  and  standards,  to  dictate  the 
pace  of  commercial  innovation  and  the  p:ittern  of  the  market.  In  no  other  key 
industry  is  a  single  firm  so  dominant  in  l>orh  Europe  and  the  world.  The  Com- 
mission, in  accordance  with  its  oltligations  under  Article  86  of  the  Treaty  estab- 
lishing the  European  Economic  Community,  will  be  vigilant  to  ensure  that  there 
is  no  abuse  of  such  a  dominant  position. 

3.  The  most  effective  guarantee  of  good  I)eliaviour  is,  however,  the  existence 
of  strong  and  viable  competitors.  Competition  is  at  present  provided  hy  other 
international  companies  ba.sed  outside  Europe  and  operating  within  it  (see  Annex 
point  2),  but  there  is  no  certainty  that  tliey  will  remain  in  the  competitive  race 
and  the  social,  political  and  economic  importance  of  this  industry  are  such  that 
Europe  cannot  afford  to  opt  out  altogether. 

4.  A  flourishing  European  data  processing  industry  must  include  strong  Euro- 
pean liasod  companies  in  belli  hardware  and  software  side  by  side  with  the 
imi>orrant  companies  controlled  from  outside  Europe.  In  an  expanding  market 
there  is  room  for  l)oth. 

.").  Tlie  leading  world  position  of  the  American  companies  owes  much  to  com- 
mercial skill  and  good  management,  but  much,  too,  to  the  fact  that  the  United 
States  first  provided  a  rich  Continental  market  for  the  commercial  applications 
of  data  processing,  while  in  the  last  twenty  years  the  Federal  Government  has 
provided  a  huge,  sophisticated  market  for  the  TT.S.  industry  and  stimulated  its 
growth  by  development  contracts  (  See  Annex  point  3) . 

Any  siipport  needed  in  the  next  few  years  by  the  infant  Industry  in  Europe 
nmsr  not  be  seen  as  a  form  of  permanent  protection,  but  as  a  mean  of  redressing 
tliis  imbalance  by  providing  comparable  opportunities  to  the  European-based 
companies  so  that  they  too  can  acquire  continental,  indeed  world  dimensions, 
and  stand  competitively  on  their  own  feet. 

A  Community  policy  for  data  processing  must  include  two  main  types  of  ac- 
tions :  to  develop  the  capacity  of  the  European-based  industry  and  to  promote 
the  effective  use  of  data-processing.  These  main  thrusts  of  activity  need  to  be 
complemented  by  a  limited  number  of  background  measures.  This  communication 
will  examine  the  problems  in  this  order  concluding  with  proposals  for  Com- 
munity action. 

A.  Building  a  Stkoxg  Euuopean-Based  Indt  stry 

CENTRAL   PROCESSORS 

0.  At  the  strategic  heart  of  computing  systems  is  the  central  brain  or  processor 
(IBM's  370  series,  ICL's  new  range,  Unidata's  new  X  series  from  CTI,  Philips 
and  Siemens  for  instance).  Europe's  most  evident  industrial  problem  in  com- 
puters is  to  develop  a  viable  structure  capable  of  competing  with  the  dominant 
producer  in  the  development,  production  and  marketing  of  such  a  range. 

7.  In  pui'suit  of  this  objective,  at  least  tliree  Governments  (the  British,  French 
and  German)  have,  in  the  past  ten  years,  supported  national  computer  companies, 
by  means  of  financial  support  for  computer  development  and  preferential  pur- 
chasing policies,  details  of  which  are  given  in  the  Annex,  Point  3.  The  share 
of  world  markets  of  the  four  leading  European  computer  companies  (ICL, 
CII.  Siemens  and  Philips)  together  is,  however,  approximately  Q%.  or  roughly 
e(pial  to  the  smallest  of  the  remaining  American  competitors  with  the  world 
leader.  Both  the  losses  made  by  certain  European  companies  in  the  past  and 
much  evidence  (See  Annex  point  4).  suggest  that  separately,  European-based 
firms  v»ill  have  great  difficutly  in  attaining  the  minimum  necessary  scale  to  be 
economically  viable  on  their  own  without  permanent  Government  subsidy.  The 
breakneck  speed  of  growth  in  the  market  (some  20%  per  year)  means  that 
companies  have  to  work  hard  to  maintain  oven  their  existing  market  .shares.  A 
regrouping  of  the  industry  which  respects  tlie  rules  of  competition  under  the 
Treaty  is  the  only  route  to  a  major  jump  in  relative  size. 

5.  To  be  fully  successful  and  competitive,  a  computer  company  should  pene- 
trate and  have  access  to  the  major  advanced  markets  of  the  United  States  and 
•Tapan.  Collaborative  agreements  with  non-dominant  companies  outside  Europe 
offer  one  mean  of  acquiring  this,  and  of  tapping  new  technology  and  capital 
resources.  But  such  partnerships  can  only  bring  their  full  benefits  to  Europe  if 
they  are  based  on  a  real  equilibrium  between  the  partners  and  not  on  an  open 
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or  disguised  absorption  of  the  European  firm.  A  regrouping  of  the  major 
European  based  firms  must  be  seen  as  a  key  objective,  making  it  easier  not  harder 
to  find  balanced  relationships  with  firms  outside. 

9.  It  is  for  the  companies  concerned  to  seek  out  and  negotiate  with  compatible 
industrial  partners  and  subject  always  to  a  more  thorough  examination  of  the 
terms  of  the  agreement,  the  Commission  welcomes  the  formation  of  Unidata  (by 
Siemens,  CII  and  Philips)  and  the  discussions  going  on  with  a  view  to  further 
regrouping.  Governments  and  the  Community  also  have  an  important  part  to  play 
by  ensuring  that  procurement  policy  does  not  obstruct  such  moves  and  by  pooling 
the  financial  resources  with  which  they  support  the  industry.  It  must  be  a  legiti- 
mate concern  of  the  Community  and  of  Member  States  to  rationalize  and  control 
public  financial  support  for  the  data-processing  industry  in  favour  of  the  strong- 
est possible  indiistrial  groupings. 

10.  Even  if  all  the  major  European  based  companies  grouped  into  a  single  entity, 
there  would  be  no  danger  of  monopoly  or  market  domination  given  the  incom- 
parably greater  size  and  strength  of  IBM.  Such  a  combination  is  however  unlikely 
in  the  immediate  future,  given  the  existing  plans  of  the  key  companies  :  in  the 
next  three  years  the  two  major  groups  of  companies  may  continue  to  coexist  com- 
peting witli  each  other  in  the  marketing  of  separate  series  of  computers. 

11.  In  this  situation,  Community  policy  for  the  support  of  the  industry  can 
usefully  be  seen  in  two  phases :  in  the  short  run.  at  least  a  limited  collaboration, 
falling  short  of  a  full  merger  or  combination,  should  be  encouraged,  both  to 
achieve  ends  useful  in  themselves  and  to  prepare  the  way  for  a  further  industrinl 
combination  later.  Steps  by  the  industry  toward  such  a  combination  woidd  facili- 
tate the  development,  in  a  subsequent  phase,  of  a  more  coherent  and  complete 
Community  programme  for  the  support  of  the  data  processing  industry  and  its 
applications.  Success  in  the  second  phase  will  largely  depend  on  the  effectiveness 
of  collaboration  in  the  first.  Here  a  look  at  the  other  sectors  of  the  industry — 
peripherals,  electronic  components  and  software — is  necessary,  for  they  too  are 
essential  to  a  strong  industry. 

PERIPHERALS 

12.  What  has  been  loosely  called  "Peripheral  equipment"  comprises  more  than 
half  the  value  of  the  hardware  in  new  systems,  and  this  share  is  growing,  for 
computing  systems  increasingly  involve  an  ever-widening  range  of  terminals  for 
transmitting  and  receiving  information  linked  by  networks  to  a  central  brain  or 
brains,  as  well  as  a  number  of  functional  units  (eg.  memories,  storage  capacity, 
which  are  essential  to,  but  detached  from,  the  central  processor).  In  the  produc- 
tion of  terminal  peripherals  and  small  computers,  a  number  of  specialised  Euro- 
pean firms  have  already  proved  successful.  Some  of  these  are  small;  some,  like 
Olivetti,  the  largest  European  firm  in  this  field,  or  Nixdorf,  are  comparatively 
large.  Yet  the  "near-in"  peripherals  which  form  an  essential  part  of  all  systems 
(disc-units  tape  decks  etc.)  are  dominated  by  external  producers  and  the  overall 
picture  is  of  a  growing  payments  deficit  and  technological  dependence  in  a  key 
sector  of  the  industry. 

13.  In  terminal  equipment,  there  are  good  commercial  opportunities  for  a  vari- 
ety of  European  companies  to  enlarge  their  market  share,  and  the  most  appropri- 
ate general  form  of  public  support  at  Community  level  for  innovation  appears  to 
be  the  proposed  Community  Contracts  for  Industrial  Development.'  At  the  same 
time,  if  the  European  based  manufacturers  of  central  processors  are  to  become  an 
effective  force,  they  may  need  to  pool  research,  production  and  marketing  capa- 
bilities for  certain  "near-in  peripherals".  Further  examination  at  Community 
level  is  needed  to  see  whether  a  specific  limited  programme  of  joint  support  for 
such  development  is  needed  in  the  form  of  "programme-oriented"  development 
contracts.^ 


iThe  Commission's  current  proposal  on  Community  Contracts  for  Inchistrial  Dp- 
velopmont  [Doc.  COM  (72)710  final  .Tuly  18721  Is  rtesismed  to  support  collaborative 
Innovations  of  small  to  medium/size  proposed  by  companies  from  any  sector  of  industry 

2  A  diflferent  form  of  development  contracts  which  may  be  called  'prosrramme-oriented 
development  contracts"  will  be  needed  to  support  collaborative  developments  in  the 
framework  of  specific  sector  programmes  such  as  data  processinir.Tn  such  cases  tlip 
Council,  on  the  basis  of  proposals  from  the  Commission  would  decide  the  objectives  ok 
a  programme  and  allocate  the  appropriate  funds. 
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ELECTRONIC    COMPOXENTS 

14.  Components  form  a  third  major  element  in  the  computer  industry ;  this  too 
grows  in  relative  importance  as  the  manufacturers  learn  to  group  hundreds  of 
electronic  circuits  upon  a  tiny  chip  (see  Annex  point  5).  Here  the  first  need  of 
the  computer  manufacturer  is  to  have  access  to  the  latest  technology  at  the 
lowest  possible  price.  In  part  this  need  may  be  met  by  purchasing  from  outside 
companies,  including  companies  based  outside  Europe.  Some  internal  capability 
is  however  needed,  both  to  make  use  of  tlie  latest  component  technology  in  system 
design,  and  as  a  guarantee  that  companies  have  access  to  the  most  advanced 
technology. 

15.  The  overall  problems  of  Europe's  semiconductor  industry,  now  entering  the 
crucial  pluLse  of  developing  Large  Scale  Integration,  wall  be  discussed  in  a  sepa- 
rate paper  from  the  Commission.  More  special  to  the  computer  industry  is  the 
}ieed  to  participate  in  the  latest  memory  technologies  (LSI,  Bubble  memories, 
holography  and  so  on)  any  of  which  may  prove  later  to  have  great  industrial 
imiiortance.  These  fields  I'equire  an  important  effort  of  research  and  development, 
if  the  European  based  computer  industry  is  not  to  run  the  risk  of  being  left  behind 
by  radical  new  developments  in  the  latter  years  of  this  decade.  Here  again  a  joint 
<levelopment  effort  involving  the  main  computer  companies  would  be  essential 
and  could  be  started  now,  using  programme-oriented  development  contracts. 

SOFTWARE  BUREAUS  AND  CONSULTANCY 

IG.  Buying  the  "Software"  the  programmes  by  which  the  information  and 
needs  of  the  outside  world  are  translated  into  computer  language — costs  as  much 
to  rhe  user,  in  most  computer  systems,  as  the  hardware ;  and  a  strong  industry 
is  equally  important  for  Europe  (for  details,  see  Annex  point  6). 

17.  The  develoi)ment  of  the  software  industry  has  heen  led  from  the  United 
States  because  of  the  strength  of  the  American  hardware  industry  and  because 
the  market  for  new  applications  is  both  larger  and  tends  to  develop  there  first. 
Bur  because  size  of  firm  and  investments  are  less  important,  the  European  indus- 
try is  less  at  a  di.-^advantage  than  in  hardware  and  in  those  fields  where  Euro- 
pean firms  are  active  and  well  managed  they  can  provide  programmes  and  services 
competitive  with  those  in  the  United  States. 

18.  Certain  weaknesses,  however,  might  be  usefully  redressed  by  Community 
policies.  Despite  the  formal  "unliundling"  introduced  by  IBM,  which  is  far  the 
largest  software  company,  a  great  many  user  software  programmes  are  in  fact 
tied  to  particular  types  of  hardware,  or  adapted,  at  a  cost,  from  programmes 
designed  for  them.  There  is  a  need  to  develop  a  real  "market"  in  user  software  in 
which  applications  programme  packages  are  easily  transferable  from  one  type  of 
machine  to  another.  There  will  be  an  incentive  to  develop  such  transferable 
packages  if  public  users  jointly  commit  themselves  to  use  them.  There  is  also  a 
case  for  u.sing  programme-oriented  Community  development  contracts  to  support 
the  development  of  "Bridgeware"  programmes  wiiich  make  it  possible  to  transfer 
existing  applications  from  one  machine  to  another.  Further  study  is  also  needed 
to  define  means  of  protecting  property  rights  of  software  products. 

19.  There  is  also  a  need  to  stimulate  European  capabilities,  particularly  in  the 
public  sector,  by  joint  applications  development  programmes,  which  will  place 
the  European  producers  well  for  serving  future  public  needs.  Such  programmes, 
if  carried  out  by  consortia  or  associations  of  European  software  and  if  necessary 
hardware  companies,  would  act  as  a  spur  for  the  regrouping  of  an  industry  parts 
of  which  are  too  fragmented.  The  great  defence  and  military  projects  which 
have  been  an  immense  stimulus  to  the  American  industry,  need  a  realistic  Euro- 
pean equivalent  designed  to  serve  civilian  needs.  Here  the  needs  of  the  industry 
rejoin  those  of  the  user.  It  is  a  theme  to  which  we  shall  return  in  Section  B  below. 

B.  Applications  :  Serving  the  Needs  of  the  User 

20.  Xo  less  important  than  building  a  strong  industry  is  a  second  Community 
objective:  to  promote  the  effective  application  of  data  proces.sing  to  the  needs  of 
the  European  user,  in  particular  those  of  the  pulilic  u.ser  and  tho.se  which  have  an 
international  or  European  character.  There  is  much  ground  to  make  up,  for  in 
all  too  many  organisations  the  use  of  computers  is  in  its  infancy. 
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OPENING    PUBLIC    PURCHASES    AND    COORDINATING    PUBLIC    PROCUREMENT    POLICY 

21.  Public  users  of  information  systems  liave  an  interest,  not  merely  in  pnr- 
cbasing  from  the  cheapest  and  most  efficient  supplier  of  systems,  but  in  pooling 
their  requirements,  sharing  in  the  solution  of  their  common  problems  and  thereby 
reducing  costs  and  achieving  more  eflBcient  answers. 

22.  The  American  industry  has  benefited  greatly  from  the  immense  and 
sophisticated  demands  of  the  U.S.  federal  Government  (see  Annex  point  3). 
State  and  city  Governments  and  universities  also  have  a  number  of  cooperative 
arrangements  for  developing  and  purchasing  systems  together  and  thus  saving 
public  funds. 

23.  The  power  of  procurement  is  already  used  today  in  several  member  states 
as  a  mean  of  promoting  a  national  industry.  That  weapon,  used  nationally,  not 
only  infringes  the  Treaty  but  may  increase  costs  to  users  and  inhibits  the  Euro-^ 
pean  industry  from  working  on  a  Continental  scale. 

24.  In  response  to  the  ned  for  the  progressive  and  effective  opening  of  pul)lie 
sector  purchasing,  expressed  at  the  Paris  Summit,  the  Commission  has  already 
proposed  a  series  of  legal  measures  concerned  with  the  coordination  of  tendering 
procedures  in  these  markets.* 

As  a  complement  to  these  measures,  the  time  has  come  to  move  on  from  national 
procurement  policies  to  a  close  collaboration  at  Community  level  in  procurement. 
This  must  be  designed  to  support  rationalisation  and  standardisation,  to  achieve 
greater  economies  for  the  user,  through  joint  purchasing  and  development  and  the 
construction  of  common  networks  or  services.  It  must  also  be  designed  to  redress 
the  competitive  balance  by  providing  opportunities  to  European-based  industry. 
A  systematic  joint  analysis  of  future  requirements  should  make  it  possible  to 
identify  well  in  advance  areas  where  users  can  usefully  collaborate  on  applica- 
tions and  benefit  from  joint  procurement.^ 

COLLABORATION    ON    APPLICATIONS 

25.  European  Governments  are  devoting  growing  resources  to  computer  ap- 
plications (see  Annex  point  3).  How  can  they  best  collaborate  to  pool  and  save 
scarce  public  funds,  providing  a  stimulus  to  the  European  industry  at  the  same 
time?  Collaboration  on  three  links  could  bring  benefits. 

a.  Common  international  projects 

26.  Certain  types  of  public  application  have  an  inherently  international  charac- 
ter. Environmental  monitoring,  meteorology,  air,  sea  and  land  trafiic  control. 
customs  and  trade  statistics,  international  technological  information  systems  are 
examples.  For  such  applications,  international  development  and  management 
are  becoming  not  merely  desirable,  but  essential.  The  Commission  lielieves  tliat 
the  best  way  to  fulfill  a  real  public  need  and  stimulate  the  technological  capa- 
bility of  the  industry  soon  is  to  plan  and  implement  a  small  number  of  such 
projects  on  a  common  basis  now.  It  has  commissioned  the  first  part  of  a  study 
designed  to  help  identify  priority  projects  of  this  nature.  It  asks  the  Council 
to  support  such  projects  and  will  make  proposals  during  1974  with  a  view  to- 
decision  by  the  Council  before  the  end  of  the  year. 

b.  National  needs  common  to  several  ileniber-States 

27.  Sucli  inherently  international  projects  are  not  the  only  applications  whert 
benefits  could  flow  from  pooled  resources.  Many  national  or  local  public  applica- 
tions are  common  to  different  member  states  and  savings  could  flow  from  collab- 
oration or  even  joint  development  and  procurement.  Central  Government  admin- 
istration, social  security  systems,  health  and  hospital  systems,  education  are 
examples. 

Two  meetings  of  the  data  processing  subcommittee  of  the  PRP^ST  group  ha\e 
already  usefully  helped  the  Commission  to  identify  areas  wliere  collaboration 
or  joint  action  would  be  useful;  a  continuous  further  process  of  coordination 
and  confrontation  will  be  necessary  in  the  future  to  expose  areas  for  cooperation 
or  common  development. 

c.  Coordinittion 

28.  In  certain  fields,  coordination  ouglit  to  be  started  now : 


'•  Sfe  dociiiiipiit  on  indiiKtrinl  .ind  tpchnologionl  policy  SEC  (73)  1090. 
*  See  document  COM/73/459. 
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DATA  BANKS 

29.  Large  banks  of  data  are  now  being  established  for  a  widening  range  of 
public  and  private  users  (for  details  see  Annex  point  8).  A  growing  proportion 
of  these  banks  in  both  the  public  and  private  sector  will  liave  an  international 
character  (banking,  technological  information  systems,  healtli,  or  police  records), 
while  in  other  cases  (local  Government,  taxation,  censuses),  the  difficult  prob-^ 
lems  of  managing  the  information  are  being  tackled  in  parallel  by  many  public 
authorities  throughout  Europe.  Economies  and  greater  etficiency  will  result  if 
public  users  can  jointly  develop  new  methods  of  programming  and  managing 
this  information  (Data  Base  Management  Systems),  standardise  the  many  fea- 
tures which  are  necessary  to  facilitate  communication  between  tliem,  coordinate 
the  planning  of  their  introduction,  and  identify  technical  problems  where  studies 
and  development  work  might  benefit  from  Community  support. 

DATA  COMMUNICATIONS 

30.  The  problems  of  data-communication,  which  may  match  the  volume  of  voice 
telephone  traffic  in  Europe  within  ten  years  (See  Annex  point  9),  are  increasingly 
a  Community  concern.  The  Conmiissiou  is  preparing  wider  proposals  on  tele- 
communications policy,  but  these  will  take  some  time  to  implement  and  in  the 
meantime  it  is  important  that  new  data-communication  networks  develop  as 
European  systems  and  do  not  engender  new  technical  divergences  harmful  to 
the  user.  The  COST  project  11,  though  a  useful  pilot  research  scheme,  does  not 
deal  with  the  practical  problem  of  the  systems  that  are  actually  being  installed. 
A  procedure  for  the  joint  planning  and  management  of  data  networks  is  needed. 

HEALTH   AND   MEDICINE 

31.  A  further  area  in  which  coordination  can  usefully  start  now  is  the  field 
of  health  and  medicine,  an  area  of  public  spending  growing  in  all  member  states. 

INDUSTRIAL   APPLICATIONS 

32.  Outside  the  public  sector  a  more  effective  application  of  data  processing 
to  a  range  of  industries  important  for  Community  policy  (shipbuilding,  aircraft, 
textiles)  could  raise  productivity  and  enhance  the  capability  of  the  European 
computer  industry.  As  in  the  public  sector,  judicious  development  contracts  for 
applications  technology  could  be  a  means. 

C.  Complementary  Measures 

33.  To  provide  a  favourable  environment  for  the  twin  policies  of  building  a 
strong  European  industry  and  supporting  the  more  effective  application  of  com- 
puter systems  certain  additional  measures  are  needed  : 

standardization 

34.  For  both  the  user  and  the  computer  industry  the  development  and  effective 
application  of  common  standards  in  hardware  and  software  is  an  urgent  pri<n-ity. 
At  present  users  are  often  tied  to  a  particular  company  by  the  language  and 
form  of  the  programmes  they  use.  If  a  real  exchange  of  methods  and  a  genuine 
market  in  software  which  could  liberate  the  user  is  to  develop,  users,  industry 
and  standardisation  organisations  need  to  agree  on  and  put  into  use  common 
high  level  languages,  for  example  for  real  time  applications. 

35.  The  manufacturers  of  peripherals  also  need  standard  interfaces  which  will 
make  it  easy  to  plug  independent  peripherals  into  larger  systems.  Standards  are 
talked  about  in  many  international  fora.  The  main  need  at  Community  level  is 
to  put  a  few  key  agreed  standards  into  practice  through  coordinated  procurement. 

support  for  leasing 

36.  In  addition  to  the  need  for  support  for  development,  the  European  based 
hardware  industry  faces  severe  problems  in  financing  the  leasing  of  computers. 
Small  companies  lack  the  immense  inward  cash-flow  enjoyed  by  companies  with 
a  large  existing  customer  base.  Moreover,  a  company  attacking'a  market  lield  by 
an  established  firm,  with  a  new  range  of  computers,  may  run  higher  commercial 
risks  and  find  it  difficult  to  lease  on  terms  equivalent  to  the  market  leaders. 
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Detailed  proposals  may  be  made  by  the  Commission  after  discussion  with  inter- 
■ested  parties.  One  possible  form  for  support  might  be  a  European  leasing  com- 
pany to  back  the  industry. 

EDUCATION  AND  BASIC  RESEARCH 

37.  Neither  a  strong  industry  nor  effective  application  of  the  computer  sciences 
by  users  can  be  achieved  without  a  continuing  basic  research  effort  and  a  strong 
•educational  effort  designed,  in  particular,  to  raise  standards,  end  tlie  shortage 
of  highly  qualified  people  and  promote  mobility  (see  Annex  point  10).  There  is 
also  a  need  to  ensure  that  education  in  computer  sciences  is  not  tied  to  par- 
ticular companies.  Consultations  have  already  shown  that  to  meet  these  needs 
the  existing  high  level  courses  run  by  the  PREST  group  on  P^ducation  in  Com- 
puter Sciences  need  to  be  extended;  The  social  Fund  ^  could  also  be  used  to 
finance  training  or  reconversion  of  manpower  in  certain  sectors.  Further  ini- 
tiatives mav  also  be  needed  to  support  collaboration  in  computing  theory  (where 

;a  Europeanas.sociation  already  exists)  and  to  establish  a  European  Software  En- 
gineering Institute  in  the  form  of  an  association  of  national  institutions  develop- 
ing, in  particular,  basic  software. 

STRUCTURE   OF   EMPLOYMENT 

38.  The  expected  evolution  of  the  sector  in  the  next  few  years  due  to  growth, 
Industrial  change  and  alterations  in  requirements  for  skilled  manpower  will 
inevitably  bring  appreciable  shifts  in  the  structure  of  employment.  The  Com- 
mission intends  to  follow  this  evolution  closely,  bearing  in  mind  the  necessities 
-ot  regional  policy  and  with  a  view  to  ensuring  that  social  considerations  have 
their  proper  weight  in  a  Community  programme  for  the  industry. 

PROTECTING    THE   CITIZENS 

39.  The  creation  of  data  banks  .ioined  increasingly  by  international  links  will 
oblige  the  Community  to  establish  common  measures  for  protection  of  the 
citizen.  When  police,  and  tax,  and  medical  records,  and  the  files  of  hire  purchase 
companies  concerning  individuals  are  held  in  data  banks,  the  rules  of  access  to 
this  information  become  vital.  This  is  a  matter  on  which  a  wide  debate  is  needed 
in  the  Community.*^  In  view  of  its  basic  constitutional  importance,  the  Commis- 
sion believes  that  public  "hearings"  on  the  matter  are  desirable.  It  would  be 
better  for  the  community  to  seek  a  genuine  political  consensus  on  this  matter 
now  with  a  view  to  establishing  common  ground  rules,  than  to  be  obliged  to 
"harmonise  conflicting  national  legislation  later  on. 

D.  Community  Action 

40.  In  the  light  of  all  these  needs,  the  Commission  submits  the  attached  draft 
resolution  to  the  Council.  It  seeks  to  do  three  things — to  lay  down  the  broad 
direction  of  a  data  processing  policy  for  the  Community,  to  provide  a  impetus 
for  coordination  of  national  policies  in  certain  fields,  and  to  pick  out  selected 
priority  areas  for  common  action. 

41.  The  procedure  proposed  to  give  a  community  orientation  to  policies  for 
encouraging  and  promoting  data-processing,  in  particular  by  collaborating 
in  procurement  policies,  standards  and  applications  has  not  so  far  been  men- 
tioned in  this  report.  The  range  of  subjects  on  which  specialised  groups  may  be 
needed  and  their  composition  are  so  varied,  that  it  seems  approiiriate  to  handle 
this  matter  pragmatically,  bringing  together  the  key  national  ofl^cials  respon- 
sible for  overall  policy,  or  those  responsible  for  procurement,  or  those  respon- 
sible for  certain  types  of  application,  as  and  where  appi-opriate. 

42.  The  priority  for  common  action  would  l)e  to  undertake  in  common  a  small 
uumber  of  major  applications  development  projects  of  an  international  charac- 
ter. The  Commission  will  make  detailed  proposals  on  these  during  1974  with 
•a  view  to  decision  by  tlie  end  of  the  year.  Such  projects,  while  serving  iden- 
tifiable piiblic  needs,  will  also  provide  a  stimulus  for  collaborative  effort  by  the 
European  industry  without  being  dependent  on  any  particular  industrial 
-structures. 


B  Spe  document  71/fi6/CEE. 
«  See  document  COM  (73)  1250. 
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43.  Tlie  draft  resolution  also  asks  the  Council  to  consider  (though  not  at 
present  to  commit  themselves  to)  possible  proposals  from  the  Commission  for 
common  support  for  selective  collaborative  industrial  developments.  In  the 
Commission's  view  these  are  likely  to  be  initially  in  key  areas  of  electronic  com- 
ponents and  peripherals,  or  software. 

Here  a  word  of  explanation  is  needed.  This  report  has  shown  that  the  crucial 
strategic  area  in  which  Eurpoe  should  pool  resources  if  its  indigenous  industry 
is  to  be  competitive  is  that  of  central  processors,  but  it  is  also  clear  that  with  two 
major  indigenous  groups  in  existence  this  is  not  yet  completely  possible  and  that 
in  these  circumstances  common  funds  are  not  appropriate  for  the  support  of  such 
R&D.  There  are  however  certain  areas  of  electronic  components  and  key  func- 
tional subassemblies  such  as  memories  ("near-in  periphej-als")  wliere  common 
development  now  may  be  considered  strategically  vital  and  possible  and  may 
even  include  the  two  major  computer  groups  which  are  competing  together  in 
other  fields.  Certain  areas  of  Software  development  may  also  be  tackled  at  once. 
Further  consultations  and  teclinical  examination  are  needed  before  such  proposals 
are  made.  Common  finance  may  be  appi-opriate  in  such  cases  if  a  common  in- 
dustrial organisation  sucli  as  a  joint  subsidiary  is  set  up  to  do  the  job. 

44.  As  far  as  wider  support  for  the  R&D  of  tlie  companies  is  concerned,  the 
Connnission  has  accepted  in  the  course  of  examinations  iiTider  article  92  of  the 
Treaty  tliat  under  present  circumstances  existing  aids  may  continue  to  be  given 
on  a  national  basis.  An  effort  must  however  be  made  to  nio\'e  on  from  the  limited 
colhiboration  that  is  possible  in  the  immediate  future  to  a  systematic  programme 
for  the  development  of  European  data  processing  which  would  provide  a  frame- 
work for  future  financial  support.  Such  a  programme  would  cover  not  only 
central  processors,  but  the  development  of  software,  electronic  components  per- 
iplierals  and  applications.  In  conjunction  with  Comnninit.\  i>>gional  policy  it 
should  also  ensure  a  reasonable  distribution  of  this  growth  industry  throughout 
the  Community.  In  this  further  phase,  there  is  a  case  for  intr.).;ln:-iiig  a  larger  ele- 
ment of  common  finance  to  support  the  overall  programme,  Fn;nuial  support  for 
the  European  based  industry,  however,  should  not  be  regarded  as  permanent,  but 
as  temporary  help  designed  to  achieve  the  central  o!)jective  if  a  viable  European 
industry  capable,  by  the  early  1980s  of  standing  on  its  own  feet. 

4."».  Tlie  draft  resolution  clearly  does  not  cover  all  the  needs  raised  in  the  Com- 
mission's communication  (including  for  instance  leasing,  education  and  re- 
search). In  such  matters,  further  propsals  will  be  made  when  necessary  by  the 
Commission,  against  the  background  of  the  growing  collaboration  which  the  res- 
olution is  designed  to  initiate  by  May  1974.  The  commuin'cation  moreover  is  it- 
self designed  to  provide  no  more  than  the  essential  starting  point  for  an  evolv- 
ing Community  policy.  The  Commission  proposes  to  review  progress  in  a  repoi-t 
on  tlie  state  of  data  processing  in  the  Community  to  be  completed  before  the  end 
of  1975. 


DOCUMENT  II 
Draft  Council  Resolution  on  A  Community  Policy  for  DxVta-Processing 

The  Council  of  the  European  Communities 

Conscious  of  the  importance  of  data-processing  to  the  development  of  the  Com- 
munity and  its  position  in  the  world  ; 

Convinced  that  because  of  this  importance  Europe  must  contribute  by  its  own 
efforts  to  the  design  development  and  manufacture  of  data-processing  systems 
through  strong  European  based  companies  existing  side  by  side  with  important 
companies  controlled  from  outside  Europe  both  of  which  can  prosper  in  an  ex- 
panding market, 

Aware  that  the  unbalanced  competitive  situation  in  the  world  computer  in- 
dustry makes  necessary  special  measures  to  help  european-based  industry  to  be- 
come competitive  on  a  lasting  basis, 

Believing  that  both  a  stronger  industry  and  a  more  efficient  and  economical  use 
of  resources  can  be  obtained  through  collaboration  or  joint  action  on  procure- 
ment, standai'ds  and  applications. 

Acknowledging  the  necessity  to  strengthen  the  European  based  industry  by 
associations  between  suppliers,  .stres.sing  the  efforts  alreadv  made  to  this"  end 
and  intending  to  sive  every  encouragement  to  further  steps  bv  such  coni|)anies 
to  combine  their  efforts, 

40-927—75 33 
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(a)  Agrees  in  principle  that  the  Community  will  undertake  and  finance  in 
common  a  limited  number  of  major  joint  development  projects  of  international 
character  in  the  field  of  applications,  these  to  be  followed  by  others  as  needs  are 
identified. 

(ft)  Intends  to  give  a  community  orientation  to  policies  for  encouraging  and 
promoting  data-processing,  in  particular  by  collaborating  in  procurement  policy, 
standards  and  applications  and  notes  the  Commission's  intention  of  arranging 
progressively  the  most  appropriate  procedures  for  realising  these  objectives. 

(c)  Considers  that  it  is  desirable  to  develop  a  systematic  Community  pro- 
gramme for  the  industrial  development  and  application  of  data  processing,  once 
the  evolution  of  industrial  structure  permits,  with  the  central  aim  of  establishing, 
by  early  1980s,  a  strong  and  viable  european  based  industry. 

id)  Will  take  decisions  in  the  meantime  on  selective  proposals  which  the  Com- 
mission might  present  for  common  financial  support  for  key  collaborative  in- 
dustrial developments. 

(e)  Notes  the  Commission's  intention,  after  appropriate  consultation.?,  of 
presenting  first  detailed  programme  proposals  notably  on  the  actions  under  a), 
b)  and  d)  during  1974  with  a  view  to  decisions  by  the  Council  by  the  end  of  the 
year  and  of  preparing  a  progress  report  on  the  data  processing  sector  in  the 
Community  by  the  end  of  1975. 

DOCUMENT  III 
Annex  I— Economic  Data  on  the  Computer  Market 

1.  Growth  rate. 

(a)  "The  growth  rate  of  the  computer  industry  is  estimated  at  about  20% 
per  annum  for  the  coming  decade  : 

15%  in  the  US,  20%  in  Europe  and  30%  in  Japan. 

It  appears  certain  that  between  1970  and  1980  it  will  become  the  third  largest 
industry  in  the  world,  after  the  oil  and  motor  car  industries." 

( Source :  Fourth  Report  from  the  Select  Committee  on  Science  and  Tech- 
nology, Session  70-71  (Volume  1) ). 

(b)  ESTIMATE  OF  THE  DATA-PROCESSING  MARKET,  INCLUDING  SOFTWARE  AND  SERVICES 
[Turnover  in  millions  of  dollars] 


1970 

1975 

1980 

Total 

Services 

Total 

Services 

Total 

Services 

Europe 

United  States 

3,  900 
10,650 

470 
3,345 

8,100 
22, 136 

1,500 
9,750 

12,850 
36,  600 

4,600 
20, 800 

Source:  Diebold  1972. 


(c)  FORECASTS  FOR  THE  COMPUTER  MARKET  IN  EUROPE  AND  THE  WORLD 
[In  millions  of  dollars] 


Central  units 

1960 

1965 

1970 

1975 

1980 

1985 

World 

1,315.0 
953.0 
265.1 

70.4 
49.3 
24.2 
59.7 
61.5 

2,  445.  0 

1,917.0 

345.4 

77.8 
67.7 
41.5 
69.7 
88.7 

3.  500.  0 

2,205.0 

693.0 

184.2 
140.8 
70.0 
138.7 
159.3 

6,672.0 
3,  684.  0 
1,456.6 

383.1 
292.8 
148.6 
272.4 
359.7 

9,  533. 0 
4,  587. 0 
2,346.4 

605.4 
464.0 
246.7 
410.7 
619.9 

13,028.0 

United  States        

6.  068.  0 

Western  Europe 

Of  which— 

West  Germany.. 

3, 126.  0 

758.4 
639.6 

Italy 

United  Kingdom. 
Other  countries 

345.7 
525.8 
8E6.  5 
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Peripherals  1960        1965        1970        1975        1980        1985 


World 

United  States 

Western  Europe. 

of  whicti— 
West  Germany... 

France_ 

Italy 

United  Kingdom. 
Other  countries.. 


1,651.0 

1, 190.  0 

414.1 

3, 192.  0 

2,333.0 

612.2 

6,128.0 
3,  644.  0 
1,384.8 

13,  784.  0 
7,117,0 
3,  339.  9 

23,  052.  0 
10,115.0 
6,  409.  5 

38,  394.  0 
16,  238.  0 
10,  465.  5 

109.8 
76.9 
38.0 
93.3 
96.1 

136.3 
120.4 
73.7 
123.9 
157.9 

372.3 
284.5 
135.3 
280.3 
312.4 

893.9 
633.2 

346.7 
635.6 
839.5 

1,653.7 
1,  269. 1 
673.0 
1,121.6 
1,  692. 1 

2,  543. 1 
2, 145.  4 
1,161.7 
1,758.2 
2,  857. 1 

Source:  Electronic  Industries  Association— An  economic,  technological,  political,  and  social  look  ahead  at  the  electronic 
industries.  May  1972,  sec  111,  the  electronics  industry  In  1985). 


(D)  ESTIMATED  GROWTH  RATES  FOR  5  YEARS 
[In  percent] 


1970-75  1975-80 


Europe     United  States  Europe      United  States 


Central  units 110  67  61  25 

Peripherals 146  95  89  42 

Services 219  191  207  113 


2.   The   m-iin  raanufacturerp.  . 


(a)    Breakdown   of  the  vt.lue   of  installed  capacity  at   1.1.1972   (Base   lOO). 


Won  US  manufactur'irR 
in  the   US   :    0 


European  :  6.5 
Japanese  :  4.3 
Others       :   6.5 


(Source   :  Delegation  a  I'Inf ormatitiue,  Paris). 
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(B)  BREAKDOWN  OF  THE  WEST  EUROPEAN  COMPUTER  MARKET  BETWEEN  THE  MANUFACTURERS 
[Expressed  as  percentages  of  the  value  of  the  installed  capacity] 


IBM 


HIS 


UNIVAC      Burroughs        CDC 


ICL 


CM/ 
Siemens 
Philips     Others    Percent 


Germany 57  8 

Great  Britain 38.4  7 

France 57.5  18 

Italy 73  11 

Benelux _,.  60  9.5 

Others 65  6 


Total  (percent)...    59.47        10.0 


3 

3 

3 

0.5 

16.5 

9 

100 

3.7 

3.9 

1.8 

34.7 

.9 

9.6 

100 

3.5 

1.5 

3.5 

3 

12 

1 

100 

7 

2.5 

2.5 

2.5 

1.5 

100 

5 

4 

4 

3 

8 

6.5 

100 

4 

3.5 

4.5 

5 

2 

10 

100 

4.4 


3.12       3.27 


7.83 


6.93        4.85 


100 


Source:  Delegation  a  I'lnformatique,  Paris  1972,  Department  of  Trade  and  Industry,  1973. 

3.  NATIONAL  HELPS  AND  OTHER  SUPPORTS  IN  THE  COMMUNITY 
[In  millions  of  u.a.] 


Belgium:  1971-73 

France: 

1967-70 

1971-75 .- 

West  Germany: 

1967-70 

1971-75 

United  Kingdom :  1968  to  September  1976. 


Hardware 

Applications 

0) 

4.0 

109 
158 

7.2 
29.0 

66 
190 
(r) 

15.6 

150.0 

(0 

1  Maximum  25  percent  of  public  contracts  to  Phillips  and  also  to  Siemens. 

2  Support  for  ICL— difference  144. 

Note:  Estimated  IBM  expenditure  on  R.  &  D.— about  6  percent  or  its  total  revenue  or  $400,000,000  to  $500,000,000 
per  annum. 

Source:  National  delegations  and  4th  report  from  the  Select  Committee  on  Science  and  Technology,  session  197-71 
vol.  1. 


Ill  1965,  however,  government  participation  in  tlie  USA  in  R&D  on  data- 
processing  amounted  to  300  million  dollars,  or  49?o  of  the  total  R&D  in  this 
sector. 

Soui-ce :  Gaps  in  technology.  Electronic  computers,  table  2-1 — OECD,  Paris  1970. 

4.  The  problems  of  scale  faced  b.v  the  European  computer  industr.v. 

A  number  of  thresholds  affect  the  size  and  viability  of  a  computer  manufac- 
turing tirni : 

The  R&D  threshold ;  this  is  an  absolute  minimum  level  of  resources  necessary 
to  obtain  an  objective  (development  of  a  range  of  computers) . 

It  is  dependent  on  many  factors. 

The  marketing  threshold  (services  and  technical  assistance)  ;  this  demands  a 
minimum  volume  of  sales  if  the  operation  is  to  be  economically  justifiable.  For 
Europe,  this  can  be  put  at  5-8%  of  the  European  market. 

The  European  market  is,  at  present,  divided  up  as  follows  : 

(In  value — source :  Financial  Times.) 

Percen  t 

ICL 7.  5 

Unidata    8.  0 

IBM    55. 0 

Hone.vwell-BuU    13. 0 

The  threshold  for  entry  into  tlie  world  market  will  be  higher  than  that  for  the 
European  market. 

The  "experience  curve"  indicates  that  the  unit  cost  of  a  product  is  reduced  by 
approximately  15%  each  time  the  cumulative  volume  of  products  on  tbe  market 
doubles.  It  can  be  shown  that  the  unit  costs  of  IBINI  are  about  one  half  of  those 
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of  European  based  mannfacturers.  The  present  rate  of  growth  (approx.  207f  > 
of  tlie  Conununity  market  shows  that  European  manufacturers  are  already 
struggling  to  hold  their  share  of  the  market.  Concentration  is  the  only  way  of 
doing  better. 

Source  :  Towards  a  European  policy  on  the  EDP  industry  Y.S.  HU,  1973.  Study 
carried  out  under  contract  from  the  Commission. 

5.  Components : 

(a)  The  percentage  of  the  turnover  of  the  electronics  industry  absorbed  by 
data-processing  is  as  follows  (1968)  : 

I  Ct'CCtlV 

EEC  (without  the  United  Kingdom) Ip-  S 

T'nited  States  of  America -•^- 0 

Japan    "^^  '^ 

(b)  It  is  estimated  that  in  1972  data  processing  used  31%  of  the  semi-conduc- 
tors in  the  EEC  (37%  in  the  United  Kingdom). 

{(■)  On  the  integrated  circuit  market  in  the  EEC  (without  the  UK),  the  mar- 
ket was  shared  as  follows  in  1970 : 

Texas  24    SGS ^ 

Philips    Group 20    AEG-Telefunken    •> 

ITT   Group 15    Sescoseni   ; J 

Motorola    9    Others    ^ 

Siemens   8 

Source :  La  recherche  et  le  developpement  en  electronique  dans  les  pays  de  la 
Communaute  et  les  principaux  pays-tiers.  BIPE  study — October  1970. 

(>.  The  software  industry. 

(a)  It  is  estimated  that  in  France  and  Great  Britain  in  1971  the  share  ot  the 
service  companies  in  the  turnover  of  the  software  sector  came  to  35%  and  2.j% 
by  value  respectively.  (Presse  Informatique  No.  24  of  4.12.1972). 

'  (?))  In  1971  there  were  approximately  1000  service  companies  in  the  USA,  asr 
against  ."00  in  France  and  750  in  Great  Britain.  It  is  estimated  that  3%  of  the 
service  .companies  accounted  for  57%  of  the  turnover  of  the  sector  and  that  about 
40%  were  running  at  a  loss. 

(c)  Productivity  in  1971. 

PRODUCTIVITY  OF  THE  SOFTWARE  INDUSTRY 


West  United  Great 

Germany  States  France  Britain 


Turnover  (in  mlllons  of  u.a.)_ 75  300  51  40 

Share  of  the  market  held  by  the  12  main  companies 

(oercent)                  _       __     __                                 -                        50  51  'U  *'■ 

Data-procesVingipeciaiistsempioyed;:::::::::;::::.::       4200  12000  3,000  4,350 

Turnover  pei  man  in  u.a 17,850  25,000  18,500  9,  lUU 

Orders  passed  by  the  government  (in  millions  of  u. a).... ---  Ho  '•  '^■^ 

Proportion  of  software  (independent  companies)  be  in  .  _ 

relation  to  hardware  (percent) - 5-4  8.d  o-J- 


Source:  0.1  Informatique,  No  161  B  of  7.9.1971.  Handelsblatt,  6.3.1973). 

7.  Share  of  the  data-processing  market  represented  by  the  public  and  the  an- 
cillary public  sector : 

(a)  Capacity  held  by  the  central  administrations  (1971)  : 

In  France:  12%  (by  number),  (Source:  annuaire  0.1  Informatique). 
In  West  Germany:  14.6%   (by  value),   (Source:  Diebold). 
If  the  ancillary  public  sector  is  included,  the  proportion  for  Europe  is  between 
20  and  30%,. 

(b)  Service  (1971) 

In  France  :  28%  of  the  turnover  of  the  service  companies. 
In  the  United  Kingdom  2S7o  of  the  turnover  of  the  service  companies. 
Source:  La  Presse  Informatique  No.  24,  4.12.1972  based  on  a  study  by  Sesa- 
Logica. 
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8.  SUMMARY  OF  PUBLIC-SECTOR  DATA-BANK  PROJECTS  IN  THE  COUNTRIES  OF  THE  ENLARGED  COMMUNITY: 


Total 

numtier  of 

projects 

enumerated 

Operating  - 
or  under 
construc- 
tion 

Operati 

ingor 

under 

construction 

Access 

Vol 

ume 

Country 

Random 

Sequen- 
tial 

Combined 

Large 
>10'c 

Medium 
lO'-lO'c 

Very 
small 
<10'C 

West  Germany 

49 

23 

6 
12 

(') 

4  . 

7  . 
14 

2  . 
13 

14 

1 
2 
(') 

13 

6 
10 

(') 
4 

4 
1 

4 
1 
1 

18  .. 

4 
7 

(') 
2 

Belgium 

Denmark 

France. 

Ireland 

Italy.. 

13 
15 

(») 

4 

7 
18 

4 
20 

1 
4 

"i 

Norway 

Netherlands 

United  Kingdom 

5 
5" 

11 

2 

10 

2 
-"2  - 

2 
4' 

10 

1 
5 

2 

1 
3 

'  Inquiry  being  carried  out  by  the  Delegation  a  rinforn,atlque. 

Source:  Document  OECD  DAS/SPR;71.44— Annuaire  des  banques  de  donnees  dans  le  secteur  public. 

9.  Planned  expenditure  on  data  commnnication  in  tlie  United  States  up  to  1980 : 
(a)  ".  ,  .  between  now  and  1980,  the  United  States  will  spend  250  thousand 

million  dollars  on  setting  up  and  developing  data  processing  and  telecommunica- 
tions networks  .  .  . 

These  networks  will  be  of  vital  importance  if  one  considers  that  according  to 
estimates  the  United  States  alone  will,  by  1980,  have  2.5  million  terminals  per- 
mitting 250,000  million  operations  or  "calls"  per  year." 

Source  :  Doc,  SP  (71)  19  OECD. 

(&)  '.  .  .  American  experts  estimate  that,  by  about  1980,  $260,000  million  will 
have  been  invested,  $160,000  million  in  computer  systems  and  $100,000  million  in 
extending  and  developing  telecommunications  networks." 

Source  :  same  document,  revision  1. 

10.  Needs  for  computer  specialists  : 

(a)  According  to  the  Second  West  German  Data-Processing  Programme,  the 
manpower  needs  at  the  beginning  of  1978  will  be  250,000-400,000  (operators,  pro- 
grammers and  analysts),  including  200,000-300.000  for  utilization.  These  figures 
are  based  on  an  average  manpower  of  6.9-9.0  per  computer. 

At  the  end  of  1970,  computer  specialists  totalled  about  100,000. 

(&)  A  .study  by  the  BIPE  (April  1970)  estimates  that  in  France  100,000  new 
computer  specialists  will  enter  the  profession  between  1970  and  1975.  At  the 
beginning  of  1970  their  numbers  were  estimated  at  70,000. 

(c)  As  regards  Italy,  an  AICA  study  estimates  that  in  the  period  1971-80  the 
number  of  graduates  or  holders  of  equivalent  diplomas  to  be  trained  for  data- 
processing  purposes  will  be  38,100-54.400,  which  probably  lepresents  about  20% 
of  the  total  university  degrees  during  this  period. 

DOCUMENT  IV 

Annex  II — Summary  of  the  Commission's  Communication  on  a  Community 
Policy  for  Data  Processing 

1.  The  effective  application  and  industrial  development  of  data  processing  is 
crucial  to  the  European  economy ;  it  is  the  third  largest  world  industry,  growing 
at  20  per  cent  per  year  in  Europe ;  its  applications  penetrate  almost  every  walk 
of  life  (§1).^ 

2.  This  industry  is,  however,  dominated  by  a  single  firm  based  outside  Europe 
which  has  60  per  cent  of  the  world  market  ( §  2) . 

3.  The  Commission  has  the  obligation,  under  Article  86  of  the  Treaty,  to  ensure 
that  there  is  no  abuse  of  such  a  dominant  position.  The  best  guarantee  against 
abuse  is,  however,  effective  competition.  A  flourishing  European  data  processing 
industry  ought  to  include  a  strong  European-based  element,  side  by  side  with  the 
important  companies  controlled  from  outside.  In  an  expanding  market,  there  is 
room  for  both  (§2-4). 


''  See  corresponding  paragraph  of  document  I, 
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4.  To  achieve  a  strong  European-based  industry,  tlie  key  need  is  to  develop  an 
industrial  structure  capable  of  competing  with  the  dominant  producer  in  the 
supply  of  a  range  of  central  processors.  In  an  endeavor  to  maintain  a  national 
capability,  three  governments  have  supported  indigenous  companies  with  finance 
and  preferential  purchasing.  Given  the  small  size  of  the  European-based  enter- 
prises, (they  have  only  6  per  cent  of  the  world  market  together)  there  is  much 
evidence  that  they  will  need  to  combine  forces,  if  they  are  to  achieve  long  term 
viability,  make  the  best  use  of  available  funds  and  achieve  a  genuine  European, 
indeed  world  dimension  (§  5-8). 

5.  A  first  welcome  step  towards  this  aim  has  been  taken  by  the  formation  of 
the  Unidata  group  by  Siemens,  CII  and  Philips.  The  separate  commercial  plans 
of  this  group  and  the  other  major  European  enterprise,  ICL,  mean,  however, 
that  a  further  regrouping  between  them  in  the  near  future  may  be  diflicult  and 
tiiat  the  immediate  prospect  is  for  two  major  European  Groups  competing  with 
each  other  (§9-10). 

6.  In  this  situation,  Community  ix)licy  towards  the  indigenous  industry  is  best 
seen  in  two  phases:  In  a  first  phase,  a  limited  collaboration  should  be  encour- 
aged both  for  ends  useful  in  themselves  and  as  a  means  of  encouraging  a  con- 
vergence of  the  companies  with  a  view  to  a  further  combination  later,  which 
resi>ects  the  rules  of  competition  under  the  Treaty.  In  a  later  phase,  a  more 
comprehensive  pluriannual  programme  for  the  support  of  European  data  proc- 
essing is  desirable  ( §  11 ) . 

7.  A  iK)licy  towards  the  data  processing  industry  must  take  account  of  the 
needs  of  the  components,  peripherals  and  software  industries,  which  together 
account  for  a  large  and  increasing  part  of  the  value  of  computer  systems  (§  11). 

8.  In  what  is  loosely-called  "peripherals",  though  a  variety  of  European  com- 
panies have  been  successful,  the  overall  picture  is  one  of  a  growing  payments 
deficit  and  technological  dependence.  Further  consideration  needs  to  be  given 
at  Community  level  to  the  question  whether  the  industry  needs  to  develop  and 
the  Community  to  support  an  indigenous  capability  to  produce  key  sub-assem- 
blies of  computer  systems  (for  example  disc  luiits)    (§  12-13). 

0.  In  electronic  components,  it  is  essential  for  the  European  industry  to  be 
abreast  of  the  latest  technologies,  notably  in  the  field  of  memory  teclinology  and 
especially  Large  Scale  Integration.  Further  consideration  should  be  given  to  the 
possibility  of  joint  support  for  a  common  development  and  production  capability, 
even  during  a  period  in  wliich  the  major  companies  are  apart  (§  14-15). 

10.  In  software,  there  is  a  need  to  develop  a  "market"  in  transferable  soft- 
ware packages  and  to  support  the  development  of  programmes  which  enable 
users  to  switch  from  one  type  of  equipment  to  another.  The  best  way  for  the 
Community  to  stimulate  the  growth  and  strength  of  the  software  industry  would 
however  be  to  sponsor  one  or  more  major  international  development  projects 
which  stretch  its  capability  (§  16-19). 

11.  Side  by  side  with  the  objective  of  strengthening  the  European  based  indus- 
try, the  Community  should  promote  collaboration  between  users,  particularly 
public  ones,  with  a  view  to  applying  data-processing  more  effectively  to  society's 
needs  ( §  21 ) . 

12.  In  the  United  States,  the  market  provided  by  Federal  Government  procure- 
ment has  not  merely  served  users  but  spurred  and  stretched  the  industry.  In 
Europe,  procurement  policies  need  to  be  combined  at  Community  level  with  the 
dual  aim  of  providing  analogous  opportunities  for  the  European  based  industry 
and  achieving  economies  for  users  by  joint  purchasing  and  development 
(§  22-24). 

13.  In  the  field  of  applications,  collaboration  on  three  levels  can  bring  benefits : 
(a)  certain  applications  have  a  basic  international  character  (air  traflSc  con- 
trol, environmental  monitoring,  meteorology,  customs  and  trade  statistics,  air, 
sea  and  rail  freight  systems  for  example).  Major  development  projects  in  such 
areas  could  also  provide  an  impetus  to  the  development  of  the  European-based 
industry.  A  small  number  of  such  projects  should  be  undertaken,  as  soon  as 
project  selection,  planning  and  organization  can  be  completed,  to  be  followed 
by  others  as  the  need  arises  (§  26). 

14.  (b)  In  some  areas,  where  common  needs  exist,  further  savings  may  be 
achieved  by  specifying  requirements  together,  and  jointly  developing  programmes 
or  systems  which  can  then  be  u>sed,  in  whole  or  in  part  in  several  states :  medical 
systems,  social  security  records,  urban  traflBc,  control  and  management  are 
examples  (§27)  ; 


5348 

15.  (c)  In  many  areas  coordination  of  national  policies  may  bring  economies 
and  greater  efficiency  :  Data-communication  and  the  management  of  data  hanks 
are  priority  examples  ( §  28-31 ) . 

16.  International  projects  as  suggested  in  13a  above  would  be  appropriate 
subjects  for  common  financing  as  would  common  ^  development  contracts  to 
industry  carried  out  jointly  by  common  subsidiaries.  The  Commission  when 
examining  national  aids  under  Article  92  of  the  Treaty  has  accepted  that  in 
the  present  circumstances,  existing  aids  to  the  overall  R&D  efforts  of  the  major 
national  companies  should  continue.  However,  in  the  later  context  of  an  overall 
programme  for  Europe,  providing  support  on  a  temporary  basis  for  a  rCigrouped 
industry,  a  larger  element  of  common  finance  would  make  sense  (§  44). 

17.  There  is  a  need  to  develop  and  apply  common  standards,  notably  in  the 
fields  of  higli  level  languages  and  electronic  interfaces,  in  the  interests"  of  both 
users  and  the  industry  as  a  whole.  A  combined  public  procurement  policy  at 
Community  level  can  be  an  important  instrument  for  gettting  such  standards 
applied  (§34-35). 

IS.  Collaboration  or  joint  action  will  be  needed  in  a  number  of  other  fields, 
Including  education,  training  of  personnel,  fundamental  research,  protection  of 
software,  and  support  for  leasing.  The  Commission  will  make  appropriate  pro- 
posals at  a  later  stage  ( §  36-37 ) . 

19.  The  Commission  intends  to  follow  closely  the  evolution  of  the  structures 
of  employment,  implied  by  the  implementation  of  a  Community  policy,  taking 
special  acount  of  the  needs  of  regional  policy  ( §  38) . 

20.  A  wide  debate  is  necessary  on  the  suliject  of  the  privacy  and  protection  of 
the  citizen,  with  a  view  to  the  development  of  a  Community  policy  in  this  field. 
Public  hearings  are  recommended  ( §  39) . 

21.  In  the  light  of  this  situation,  the  Commission  proposes  that  the  Council 
resolve  to  encourage  and  support  further  associations  between  the  companies,  to 
give  a  Community  orientation  to  policies  for  encouraging  and  promoting  data- 
processing,  notably  by  collaborating  in  procurement  policy,  standards  and 
applications,  and  to  decide  on  a  limited  number  of  major  common  development 
projects  in  the  field  of  applications  before  the  end  of  1974.  The  Commission  will 
present  a  progress  report  on  the  evolution  of  the  sector  before  the  end  of  1975 
( §  40  to  45  and  resolution) . 

Exhibit  3. — Turnover  of  main  European  computer  companies  in  millions  of  dollars 

Name  of  company 
Unidata :  197S 

Siemens    .105.  6 

Philips    180.  5 

C.I.I.    138.  8 

Total    Unidata 625.  0 

I.C.L. 404.  6 

Note  : — At  1973  rates  of  exchange. 

AFTERNOON   SESSION 

Senator  Hart.  The  committee  will  ibe  in  order. 

Our  first  witness  this  afternoon  will  be  Alain  ISTicolaidis.  He  is  the 
scientific  attache  of  the  Embassy  of  France.  Today  he  will  deliver 
the  statement  prepared  by  Maurice  Alleo-re.  "We  are  sorry  that  ^Tr. 
Allearre  could  not  testify  personally,  but  we  are  grateful  to  him  for 
the  preparation  of  the  statement.  I  appreciate  further  the  coopera- 
tion of  the  French  Government  in  permittins:  us  to  have  its  view  of 
this  important  industry. 

We  welcome  vou,  sir. 


8  See  footnote  §  1.3  Document  I. 
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STATEMENT  OF  ALAIN  NICOLAIDIS,  SCIENTIFIC  ATTACHE,  COM- 
PTJTERS,  EMBASSY  OF  FEANCE,  WASHINGTON,  B.C.,  ON  BEHALF 
OF  MAURICE  ALLEGRE,  DELEGUE  A  L'INFORMATIQUE,  FRENCH 
GOVERNMENT 

Mr.  NicoLAiDis.  Let  me  start  off,  Mr.  Chairman  and  members  of  the 
subcommittee,  by  saving  that  Mr.  Allegre  is  very  sorry  not  to  be  able 
to  appear  before  you  himself.  Since  Vm  scientific  attache  m  charge  of 
the  computer  held  at  the  French  Embassy  in  Washmgton,  Mr.  Al- 
legre asked  me  to  read  the  statement  that  he  had  prepared;  and  if 
you  wish,  to  answer  your  questions  about  the  computer  market  and 
industry  in  France,  on  behalf  of  the  Delegue  a  I'lnformatique,  which 
is,  as  you  know,  the  government  agency  in  charge  of  computer  policy 
for  France.  As  vou  will  see,  this  statement  is  not  related  directly  to 
a  monopolv  problem;  not  against  IBM,  despite  Mr.  Katzenbach^s 
statement  about  the  two  fellows  from  overseas;  but  explains  the  trends 
of  French  policy  in  the  computer  field  because  we  think  that  what  is 
known  in  France  as  the  '']^lan  calcul"  is  an  interesting  approach  to 
the  problem  risen  by  the  domination  of  a  very  powerful  firm  on  a 
specific  sector  of  the  industry. 

This  is  Mr.  Allegre's  statement : 

Prepared  Statement  of  Maurice  Allegre,  Delegue  a  l'Informatique, 
French  Government 

In  the  first  place,  France  wishes  to  stay  in  the  leading  group  of  advanced 
countries,  and  must  therefore  develop  the  efficient  use  of  computers  coherently 
throughout  her  economy.  Next,  as  an  industrial  nation  our  country  must  develop 
a  computer  industry  just  as,  in  the  first  half  of  the  century,  she  felt  it  essential 
to  learn  how  to  harness  electrical  energy.  Thirdly,  and  finally,  we  intend  to 
make  clear  the  role  our  country  must  and  can  play  in  the  world  effort. 

To  start  with,  I  shall  develop  the  first  proposition:  That  an  efficient  and 
coherent  policy  on  the  use  of  computers  is  indispensable  to  the  growth  of  a 
country  wishing  to  develop  itself. 

This  idea  is  relatively  recent  in  France,  and  it  was  only  in  1966,  with  the 
creation  of  the  "Delegation  a  l'Informatique",  that  such  a  mission  was  en- 
trusted to  a  government  organization  in  our  country.  Up  until  then,  comput- 
ing had  developed  spontaneously — indeed,  anarchically — in  the  whole  of  our 
economy  and  particularly  within  the  administration. 

The  technique  certainly  hasn't  grown  under  ideal  conditions,  Imt  even  so  we 
have  in  France  today  more  than  10,000  computers  installed,  worth  some  $4 
billion. 

The  computer  industry  being  largely  in  the  nature  of  a  service,  accompanies 
economic  development  and  must  contribute  to  making  it  more  efficient  and — • 
what  is  often  forgotten — more  human.  These  considerations  apply  directly  to 
the  use  of  computers  in  the  administration,  which  represent  about  20  per- 
cent of  all  installed  capacity. 

In  certain  circumstances  the  use  of  computers  can  usefully  lead  economic 
development  rather  than  follow  it.  In  medium  to  small  businesses,  for  example, 
we  are  promoting  their  use  in  cooperation  with  the  Secretary  of  State  for 
Medium  and  Small  Industry. 

Similarly,  computers  are  as  obviously  useful  to  certain  developing  countries 
as  are  airplanes  where  no  roads  exist.  They  can  make  a  decisive  contribution  to 
indispensable  exchanges  of  information  where  present  methods  are  inadequate. 
In  this  respect.  France  is  keen  to  foster,  and  has  effectively  initiated,  an  original 
cooperation  with  certain  of  those  countries  on  computing  matters,  and  believes 
this  to  be  a  most  useful  international  contribution. 
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Finally,  one  cannot  neglect  the  very  fundamental  problem  of  training  com- 
puter specialists.  Without  going  into  detail,  the  policy  of  the  Delegation  is  closely 
coupled  to  that  of  the  national  education,  and  has  two  main  aims : 

To  integrate  teaching  about  computing  into  the  whole  educational  system  as 
a  general  cultural  discipline.  In  this  connection  the  Ministry  of  National  Educa- 
tion has  taken  a  most  important  decision  to  progressively  bring  into  teaching 
at  the  secondary  level  introductory  courses  in  computing. 

And,  to  adopt  quantitatively,  and  above  all  qualitatively,  the  supply  of  special- 
ists to  the  needs,  particularly  the  substantial  needs,  of  business  users. 

The  second  proposition  that  I  put  forward  earlier  can  be  summarized  as 
follows : 

A  computer  industry  is  a  major  factor  in  the  development  of  a  modern 
economy. 

It  combines  three  characteristics  not  often  seen  together.  It  is  at  once  a  mass- 
production  industry,  a  high-technology  industry,  and  a  key  industry. 

A  mass-production  industry  by  virtue  of  its  1973  worldwide  revenues  of  around 
$30  billion. 

A  high-technology  industry  because  the  very  rapid  technical  evolution  of  the 
industry  has  been  both  the  result  of  and  the  reason  for  research  expenditure  of 
between  10  and  25  percent  of  revenues  according  to  the  size  of  business  involved. 

A  key  industry  for  two  reasons :  Because  the  use  of  computers  is  becoming 
more  and  more  important  to  decisionmaking,  it  is  more  and  more  a  high-level 
activity.  The  industry  has  an  impact  on  a  great  number  of  activities  which  it 
supplies,  and  itself  diffuses  effects  to  its  suppliers.  Thus,  a  country  which  fails  to 
master  its  computing  technology  gives  away  to  a  considerable  degree  the  future 
of  the  electronics  components  industry  and  even  of  the  electronics  industry 
itself. 

This  is  why,  besides  foreign  industries  operating  in  our  country,  we  think  it 
is  necessary  to  have  a  truly  national  computer  industry.  To  this  aim,  the  Gov- 
ernment has  maintained  close  liaison  with  private  industry  for  the  last  7  years ; 
promoting,  on  strategic  grounds,  the  growth  of  a  national  computer  industry, 
which  was,  sadly,  lacking  in  1966. 

Before  launching  what  quickly  became  known  as  the  "plan  calcul"  some  pre- 
liminary thinking — the  correctness  of  which  has  been  since  demonstrated — 
was  necessary  to  define  the  aims  to  be  achieved.  It  was  essential  to  avoid  cer- 
tain impossible  choices,  despite  their  seductive  appearance.  The  first  such  im- 
possibility would  have  been  to  concentrate  on  software,  at  the  expense  of  hard- 
ware. Some  advocated  a  national  policy  of  support  for  software,  exclusively, 
since  hardware  could  easily  be  procured  from  foreign  suppliers.  Not  only  would 
this  deprive  industry,  and  particularly  the  electronics  industry,  of  the  irreplace- 
able stimulus  afforded  by  the  use  of  computers  but  also  it  would  lead  rapidly 
to  the  software  firms  becoming  closely  dependent  on  the  manufacturers.  Keeping 
them  in  a  state  of  controlled  backwardness  would  be  all  the  more  damaging 
because  the  manufacturers  are.  of  necessity,  the  most  important  suppliers  of 
applications  software.  Hardware  and  software  constitute  two  facets  of  the  same 
industry.  They  are  inseparable  and  each  as  important  as  the  other.  The  object 
must  be  to  end  up  mastering  the  whole  technique  of  information  systems  for 
the  future. 

The  second  impossibility  was  to  choose  a  specialized  strategy  by.  for  example, 
supporting  only  small  computers,  more  suited  to  our  capacity  at  the  time,  and 
offering  a  better  chance  of  success  and  profit. 

Such  a  strategy  would  not  have  been  acceptable  to  France  any  more  than  to 
Europe  as  a  whole.  Such  a  choice  would  prevent  a  country  such  as  ours  from 
assuming  the  major  responsibilities  its  industry  must  undertake. 

The  French  computer  industry  must  be  capable  of  designing,  building,  and 
selling  competitive  products  in  a  very  competitive  international  market.  The 
"plan  calcul"  is  not  a  prestige  operation.  Its  aim  is  to  develop  a  private  indus- 
try able  to  keep  its  place  in  the  world  scene. 

The  "plan  calcul"  is  essentially  an  industrial  operation,  based  on  a  new  mech- 
anism for  state  intervention,  but  using  the  minimum  of  direction  by  the  state. 
This  form  of  intervention  is  exercised  through  the  Delegation  de  I'lnformatique 
under  the  authority  of  the  Minister  of  Industry  and  Research. 

The  aim  of  developing  a  viable  private  industry  has  been  mainly  promoted 
by  the  public  sector  through  support  of  CII — Compagnie  Internationale  pour 
I'lnformatique.  This  objective  was  first  given  to  the  company  in  April  of  1967 
and  has  been  endorsed  and  enlarged  in  scope  since  August  of  1971,  when  the 
state  agreements  with  CII  v'>re  negotiated  for  a  further  5  years. 
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Here  let  me  briefly  review  what  has  been  achived.  In  5  years,  CII,  a  subsidiary 
of  a  consortium  of  Thompson-CSF — who  provides  the  management — Compagnie 
Generale  d'Electricit^,  and  Schneider,  lias  realized  both  qualitatively  and  quan- 
titatively the  aims  of  the  first  agreement  in  launching  on  the  market  a  range 
of  computers  of  medium  and  large  size,  oriented  toward  business  use.  which 
represents  three-quarters  of  current  computer  applications ;  has  been  alile  to 
get  roughly  20  percent  of  the  French  market  for  new  shipments  in  II'T^^. ;  has 
grown  very  rapidly,  and  now,  with  an  effective  work  force  of  more  than  8,000 
people,  can  see  attractive  prospects  opening  up  outside  France,  which  I  shall 
come  back  to  in  a  moment. 

Besides  CII,  I  should  underline  the  existence  of  well-developed  companies 
offering  services  and  consultancy  on  computing,  and  of  small-  and  medium-size 
companies  making  small  computers,  peripherals,  and  terminals.  Some  of  these 
companies  show  remarkable  enterprise  and  their  activities  liave  already  gone 
beyond  the  national  framework.  At  the  same  time,  public  support  of  research 
has  been  accentuated. 

These,  then,  are  the  proofs  that  a  French  computer  industry  really  exists 
today. 

I  have  tried  to  show  why  our  country  could  not  do  without  such  an  industry. 
Seven  years  of  work,  received  at  best  with  a  condescending  smile  and  more  often 
with  harsh  criticism,  enable  me  to  say  that  today  the  French  computer  industry 
exists,  not  by  chance,  but  by  necessity. 

But  the  future  of  the  French  computer  industry  can  only  be  properly  appre- 
ciated in  an  international  context. 

Our  country  has  a  role  to  play  in  the  world  development  of  computing. 

The  size  of  the  financial  resources  and  number  of  people  needed  to  create  a 
major  computer  industry,  and  the  evident  necessity  to  reach  a  critical  level  of 
importance,  has  put  about  the  idea  that  a  medium  sized  country  cannot  alone 
build  up  such  an  industry.  Moreover,  the  importance  of  such  a  development  lias 
long  been  contested ;  as  a  technique  transcending  national  boundaries,  computing 
requires  an  internationally  based  industry  and,  in  support  of  this  argument,  the 
exemplary  success  of  the  very  powerful  American  company  which  dominates  the 
world  industry  is  cited. 

In  this  connection,  a  new  word  has  been  coined :  the  word  "multinational". 

Allow  me  a  brief  personal  digression :  Before  being  in  computing.  I  was  in  the 
oil  business  tind  the  terminology  then  reserved  for  those  large  businesses  which 
produced  and  refined  oil  in  the  four  corners  of  the  planet  was  "an  international 
company." 

AVhat  was  and  is  still — of  course — the  essential  characteristic  of  those  com- 
panies? An  industrial  and  commercial  business  internationally  distributed  but 
directed  from  a  main  decision  center  situated  in  one  country  alone.  I  see  no 
reason  to  call  them  "multinational."  Nevertheless,  one  such  company  does  act 
diffei-ently  :  Royal  Dutch  Shell,  which  has  two  decision  centers,  one  in  London 
and  one  in  the  Hague,  cooperating  closely,  but  with  distributed  responsibilities, 
so  that  neither  is  subordinate  to  the  other. 

In  my  opinion,  it  is  this  characteristic  which  should  distinguish  a  multi- 
national company  from  an  international  company. 

Royal  Dutch  Shell  is,  in  my  sense  of  the  word,  a  multinational  group  or,  more 
precisely,  "l)inational,"  which  should  serve  as  a  model  for  a  European  computer 
industry. 

A  strategy  comparable  to  the  "plan  calcul"  is  not  the  prerogative  of  our  coun- 
try. Britain,  Germany,  and  Japan  have  all  done  something  similar.  This  economic 
strategy  has  aifirmed  the  right  of  a  national  computer  industry  to  exist,  as  a 
necessary  guarantee  of  the  independence  of  a  country  and  of  its  autonomy  to 
grow. 

It  doesn't  deny  the  necessity  of  international  cooperation,  but  two  conditions 
are  necessary :  That  such  cooperation  is  conducted  as  between  equal  partners 
and  that  it  does  not  end  finally  in  a  loss  of  control  by  one  of  them  of  the  key 
elements  of  its  computer  industry  through,  for  example,  their  transfer  al>road. 

In  other  words,  if  one  day  a  truly  multinational  industry  is  to  exist,  it  can  do 
so  finly  on  the  basis  of  national  firms. 

In  5  years,  CII  has  established  itself  in  France  as  a  titily  national  computing 
firm,  endowed  with  all  the  attributes  of  a  major  firm. 

The  second  "plan  calcul,"  which  started  olficially  on  August  2,  1971,  with  the 
signing  of  a  new  agreement  between  the  state  and  CII,  has  seen  the  creation 
of  the  first  truly  multinational  group  in  European  computing. 
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An  authentic  miiltinational  group  must  combine  the  advantages  of  both  a 
national  and  an  international  company  while  eliminating  the  weaknesses  and 
inefficiencies  of  each. 

Its  constitution  must  result  from  the  association  of  firms  of  different  nationali- 
ties whose  level  of  development  and  size  are  comparable. 

The  firms  making  up  such  a  multinational  group  must  accept  a  common  view 
of  their  growth  strategy,  and  this  must  involve  sharing  responsibilities  eqiially 
for  research,  production,  and  marketing,  while  each  firm  keeps  its  own  personality 
and  retains  in  its  own  country  control  over  the  key  points  of  its  development. 

In  this  way  national  aspirations  are  able  to  continue  within  a  more  extensive 
international  framework. 

This  aim,  which  could  be  regarded  as  merely  theoretical,  took  a  practical  form 
last  year  with  the  signing  in  .July  of  an  agreement  between  CII.  Siemens,  and 
Pliilips — giving  birth  to  Unidata — which  fully  endorses  the  criteria  for  true 
multinationality  set  out  above.  This  was  an  important  event  which  laid  the 
foundations  for  a  group  both  multinational  and  European  in  the  computer  field. 

Thus,  having  started  out  with  a  national  policy  which  was  not  nationalistic, 
•we  emerge  with  a  truly  multinational  policy  on  a  European  scale,  which  we  hope 
"Will  broaden  its  base,  particularly  by  tying  in  with  the  British. 

Tlie  resolution  of  the  EEC  Minister's  Council  in  Brussels  a  few  weeks  ago, 
giving  a  strong  support  to  such  policy,  shows  that  French,  German  and  British 
were  right  when  they  decided  to  set  up  their  own  "plan  calcul"  policy. 

So  Europeans  intend  to  bring  to  maturity  a  large  industrial  group,  able  to  take 
place  in  the  worldwide  competition  on  a  sound  eocnomic  basis. 

In  conclusion,  a  single  path  was  open  to  France  to  play  an  eminent  role  in 
world  computing  affairs,  a  path  that  certainly  seemed  difficult,  but  today's 
results  speak  for  themselves.  We  have  just  turned  an  important  page  in  the 
register  of  births  of  European  computing.  Our  hope  is  to  contribute  in  this  way 
;to  the  building  of  Europe  itself. 

Senator  Hart.  Thank  you  very  much. 

Mr.  Chumbeis.  ]Mr.  Chairman,  before  ]Mr.  Xash  gets  started  with 
questions  may  I  interjet.  Mr.  Nicolaiclis,  you  stated  that  "The  resohi- 
tinn  of  the  EEC  Minister's  Council  in  Brussels  a  few  weeks  ago, 
givino-  a  strong  support  to  such  policy,  shows  that  French,  German, 
and  British  were  right  when  they  decided  to  set  up  their  own  plan 
calcul  policy."  Now  unless  I  misunderstood  I  think  ]Mr.  Nash  asked 
the  previous  witness  the  question.  What  would  EEC  do  if  a  cartel 
type  of  arrangement  was  made  between  the  three  companies  as 
Unidata  says.  Is  that  inconsistent  with  what  the  previous  witness 
^states  ? 

Mr.  NicoLAiDis.  Yes;  it  was  just  the  kind  of  policy  we  made  through 
the  plan  calcul  because  there  was  no  agreement  at  that  time,  from 
the  European  point  of  view,  that  it  was  the  right  policy.  So  now, 
not  only  is  it  a  national  policy  but  it  could  be  considered  as  a  Euro- 
pean policy. 

]Mr.  Chumbris.  In  your  view,  do  you  feel  that  you  would  not  be 
violatin.T  anything  tl^at  would  bring  the  wrath  of  the  EEC  upon  you? 

]Mr.  XicoLAiDis.  I  don't  think  so. 

Mr.  Xash.  Just  for  the  record  I  wanted  to  clarify  your  problem < 

;Mr.  Chumbris.  It's  not  my  problem.  It's  the  sul)committee's  problem. 

^Ir.  Nash.  Just  for  the  record  I  want  to  note  the  plan  calcul  of 
the  French  is  not  cartel  in  the  traditional  sense  of  the  \yord  "carteL" 

Mr.  Chumbris.  I  thought  that's  the  word  you  used  when  you  said 
it  earlier. 

Mr.  NicoLAiDis.  I  think  when  you  speak  about  cartel  you  have  to 
have  one  center  of  decision.  That  is  not  the  case.  It  is  just  a  point 
venture  in  the  marketing  organization  and  the  decision  to  build  a 
full  compatible  line  of  computers.  For  example,  the  first  computer 
-which  was  announced  by  Unidata  was  made  by  Philips.  It  is  a  small 
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one.  And  two  others  will  be  annonnced  in  October — one  built  by  CI  I, 
the  largest  one;  and  another  one  built  by  Siemens.  But  the  main  char- 
acteristic is  that  they  are  all  compatible. 

Mr.  Chumbris.  You  answered  my  question.  As  far  as  you  are  con- 
cerned you  believe  that  you  Avill  not  be  violating  anything  under  EEC 
laws  and  regulations.  We  will  have  to  let  the  record  speak  for  itself 
as  to  the  colloquy  between  Mr.  Nash  and  the  previous  witness. 

]\Ir.  Nicoi.AiDis.  Yes.  I  think  the  issue  is  the  share  of  the  market 
you  can  have  within  Euroj'JC  itself.  At  this  moment  it  is  far  from 
having  a  dominant  position  in  Europe. 

Mr.  Chumbris.  Thank  you. 

Mr.  Nash.  Mr.  Nicolaidis,  it  would  be  helpful  for  the  record  if 
you  would  indicate  the  relative  market  shares  of  the  French  com- 
puter market  held  by  some  of  the  other  companies.  You  can  start 
with  the  market  shares  held  bj^  the  largest  and  work  in  descending 
order.  We  would  appreciate  that. 

jSIr.  Nicolaidis.  In  France  ? 

Mr.  Nash.  In  France. 

INIr.  Nicolaidis.  If  you  are  speaking  about  installed  base  I  have  these 
figures.  At  the  beginning  of  the  year  1974 :  IBM  has  56  percent ;  Honey- 
well, 15  percent ;  Unidata,  11.8  percent ;  Control  Data,  4.5 ;  Univac  3.5 : 
Burroughs,  3.5 ;  ICL,  2.2 ;  and  NCR,  1  percent.  This  is  for  the  installed 
base.  If  we  speak  about  the  shipments  during  1973,  in  France :  we  have 
IBM,  53  percent;  Unidata,  18  percent;  Honeywell,  14  percent;  and 
Univac,  Control  Data,  Burroughs,  ICL,  NCR — altogether — have  13 
percent  of  the  market. 

Mr.  Nash.  You  indicated  that  prior  to  1966  France  had  no  national 
strategy  designed  to  promote  the  computer  industry  and  plan  calcul 
was  then  developed  with  that  aim.  It  has  been  our  impression  that 
around  1966,  or  shortly  before  then,  the  U.S.  Government  declined  to 
grant  an  export  license  for  the  sale  of  Control  Data  Corp.  computers 
that  the  French  Government  had  sought  to  purchase  for  utilization  in 
its  nuclear  development  program. 

Mr.  Nicolaidis.  That  is  true. 

Mr.  Nash.  I  was  wondering  if  you  could  indicate  the  extent  to  which 
that  refusal  of  export  license  was  a  factor  in  the  decision  made  by  the 
Government  of  France  to  develop  a  national  computer  industry. 

]Mr.  Nicolaidis.  I  think  it  is  certainly  one  of  the  reasons  why  France 
started  plan  calcul.  Because,  at  that  time,  the  French  Government 
needed  these  big  computers  to  develop  nuclear  weapons,  and  of  course, 
the  refusal  of  the  United  States  to  allow  Control  Data  to  sell  them  was 
one  reason.  Another  reason  was  the  overtaking  by  General  Electric  of 
Bull,  which  was  a  French  firm  with  a  pretty  good  share  of  the  market — 
European  market — at  that  time.  So,  suddenly,  France  was  without  any 
national  computer  industry  in  the  main-frame  business.  I  think  these 
are  two  reasons ;  but  I  think,  above  all,  the  feeling  that  a  country  cannot 
accept  having  no  control  at  all  over  a  key  industry  was,  in  fact,  a  major 
factor.  Because,  for  example,  the  two  first  reasons  didn't  exist  in  (xer- 
many  or  England  and  they  have  launched  a  kind  of  plan  calcul.  So  I 
think  that  the  main  reason  is  the  problem  of — as  ]Mr.  Allegre  explained 
in  his  statement — ^tlie  necessity  of  having  a  possil^ility  of  control  over 
a  key  sector  of  the  industry.  And,  for  example,  INIr.  Katzenbach,  him- 
self, recognized  in  his  statement  that  the  aims  of  the  French  Govern- 
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ment  and  those  of  IBM  are  not  supposed  to  be  the  same  in  any  circum- 
stance ;  and  that  is  true. 

Mr.  Xash.  Having  brought  the  latter  points  up,  my  next  question  is, 
to  what  extent,  if  at  all,  was  the  French  decision  made  because  of  a 
concern  over  IB^I's  share  of  the  computer  market  ? 

Mr.  XicoLAiDis.  Speaking  about  having  a  degree  of  control  over  this 
industry,  the  big  share  of  IBM  was  a  key  factor;  because,  at  that 
time — I  think,  I'm  not  sure  of  the  figure — it  was  between  70  and  80 
percent  of  the  market.  So,  of  course,  the  dominant  position  of  IB]M  in 
France  was  a  focal  point  of  studies  about  the  problem  of  control. 

]\Ir.  Nash.  You  have  mentioned  three  factors  so  far.  Are  there  any 
other  factors  that  went  into  the  decision  to  implement  "plan  calcul" 
that  you  can  recall  ? 

Mr.  NicoLAiDis.  I  think  that  it  is  very  difficult  to  enumerate  the 
specific  factors  because  I  think  it  was  much  more  a  matter  of  currents 
of  ideas.  That  came  in  1966 — and  I  have  mentioned  the  specific  rea- 
sons. iDut  I  think  it  is  more  general. 

Mr.  Xasii.  Some  U.S.  computer  manufacturers  have  indicated  that 
"plan  calcul"  involves  the  French  Government  subsidizing  CII.  Would 
3^ou  l^e  able  to  give  us  an  indication  of  the  extent  of  the  subsidy  ? 

]Mr.  NicoLAiDis.  Yes,  I  can  give  you  the  budget  of  the  Delegation  a 
rinformatique  because  all  the  money  is  going  through  the  Delegation. 
The  budget  of  the  Delegation  a  ITnformatique  for  1974  is  $62  million, 
of  which  $18  million  are  for  computers  and  systems,  generally ;  $9  mil- 
lion for  electronic  components,  peripherals,  terminals ;  and  $5  million 
for  software  and  education  in  the  computer  iield.  Another  sum  of 
money,  about  $12  million,  is  under  discussion  with  CII  for  the  charges 
related  to  the  Unidata  group — some  transformations  needed  to  make 
the  CII  line  compatible  with  the  standards  established  with  its  partners 
within  the  Unidata  group — but  this  is  not  decided  at  this  time. 

[For  further  explanation  of  the  above  subject  see  exhibit  2  at  the 
end  of  Mr.  Nicolaidis'  oral  testimony.] 

Mr.  Xash.  To  what  extent  do  you  believe  the  French  Government 
has  a  degree  of  control  over  multinational  computer  firms  operating  in 
France  ? 

]Mr.  XicoLAmis.  No  control  at  all.  No  real  control  at  all  because 
IB^I-France,  for  example,  is  legally  a  French  firm;  but,  in  fact,  IBM- 
France  doesn't  exist  by  itself  because  it  needs  the  other  IBM  plants  in 
Europe  to  build  a  computer.  In  France  the  main  job  of  IBM-France 
is  to  build  the  electronic  components  for  other  plants  of  IB]M. 

Mr.  Nash.  I  understand  that  a  large  number  of  U.S.  minicomputer 
companies  of  late  have  successfully  penetrated  the  French  comj)uter 
market.  Is  this  also  a  concern  to  the  French  Government? 

Mr.  Nicolaidis.  Not  at  the  present  time.  They  are  doing  very  well, 
but  it  is  not  a  matter  of  control.  The  market  involved  is  not  as  big  as 
for  IBM.  Until  now  the  French  Government  has  always  allowed  the 
U.S.  minimakers  to  put  a  subsidiary  or  plants  in  France. 

Mr.  Nash.  When  you  say  it's  not  a  matter  of  control  you  mean  a 
single  company  controlling  a  large  share  or  a  combination  of  com- 
panies controlling  ? 

,  Mr.  Nicolaidis.  No,  I  think  it  is  more  a  problem  of  one  company. 
Mr.  Nash.  Thank  you,  Mr.  Chairman.  I  have  no  further  questions. 
Senator  Hart.  Mr.  Chumbris  ? 
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Mr.  Chumbris.  I  have  no  further  questions  other  than  the  point  I 
raised,  Mr.  Chairman.  Thank  you,  again,  for  coming  and  giving  us 
this  information. 

Senator  Hart.  Thank  you  very  much.  I'm  sorry  that  we  had  to 
bring  you  back.  This  does  conchide  our  hearings  today.  We  resume  in 
this  room,  not  at  10  o'clock  as  indicated  on  the  earlier  announcement, 
but  at  9  :30  in  the  morning.  Tomorrow,  in  addition  to  those  listed,  we 
will  have  testimony  from  the  president  of  Sanders  Associates. 

[Whereupon,  at  2:35  p.m.,  the  subcommittee  adjourned,  to  be  re- 
convened on  Thursday,  July  25, 1974,  at  9 :30  a.m.,  in  room  2228,  Dirk- 
sen  Senate  Office  Building.] 

[The  following  was  received  for  the  record.] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF 
ALAIN  NICOLAIDIS 

Exhibit  1. — Subsequent  Letter  From  Alain  Nicolaidis  re  French  Government 
Subsidies  to  the  Com,puter  Industry 

Ambassade  De  France  Axjx  Etats-Unis, 

Washington,  B.C.,  July  25, 197^. 
Mr.  Bernard  Nash, 

Asf<isfant  Counsel,  Subcommittee  on  Anti-Trust  and  Monopoly, 
U.S.  Senate,  Washington,  B.C. 

Dear  Bernie  :  First,  I  would  like  to  add,  for  the  record  of  the  computer  hear- 
ings, some  precisions  to  my  answer  yesterday  to  your  question  about  subsidies 
from  my  Government  to  the  French  Computer  Industry. 

I  thiiik  the  word  "subsidy"  is,  in  the  mind  of  many  Americans,  just  an  aid 
without  couni-erpart  like  the  subsidies  our  governments  both  give  to  the  farmers, 
for  example,  1  want  to  .say  that  the  "subsidies"  we  spoke  about,  in  the  case  of  the 
computer  industry  are,  in  fact,  R&D  contracts  :  the  Delegation  a  I'Informatique" 
gives  to  CII,  for  example,  such  or  such  amount  of  money  to  develop  a  model  of 
computer,  or  an  operating  system,  or  a  peripheral.  It  is  really  a  contract  between 
the  French  Government  and  CII  which  is  similar  to  the  many  contracts  the 
Federal  Government  makes  with  many  computer  firms  in  this  country  (whose 
amount  was  300  million  dollars  in  1965,  as  Mr.  Christopher  Layton  said 
yesterday ) . 

As  an  example,  AMPEX — a  firm  I  visited  some  months  ago — received  in  1973 
2  million  dollars  from  the  Department  of  Defense  for  the  development  of  a  mass 
memory,  known  as  the  TERABIT  memory,  which  is  not  a  specific  device  and 
which  will  be  marketed  as  any  other  product  of  this  firm. 

Secondly,  I  would  want  you  to  add  to  the  record  of  my  testimony  a  statement 
(enclosed)   about  the  so-called  nationalistic  policy  in  the  procurement  of  com- 
puters for  the  French  Government.  I  think  it  is  vei-y  important  because  many 
people  in  this  country  think  CII  has  a  monopoly  in  the  government  market. 
Very  truly  yours, 

Alain  Nicolaidis,  Scientific  Attache. 

Enclosure. 

I  have  often  heard  it  is  said  that  the  French  Government  has  a  very  nation- 
alistic policy  in  the  procurement  of  computers  for  its  Departments  and  Agencies. 

Let  me  make  two  remarks  : 

(1)  Before  being  there  I  was  head  of  a  computer  center  in  a  French  agency, 
the  "Direction  des  Constructions  Navales"  which  is  a  government-owned  indus- 
trial organization  of  about  25,000  employees  in  charge  of  designing,  building 
and  repairing  all  the  ships  of  the  French  Navy. 

We  had  a  lot  of  computers  in  our  eight  shipyards  and,  as  a  head  of  the  central 
computer  center  I  had  some  responsibility  in  discussing  the  choices  we  made  in 
the  procurement  of  computers.  I  had  to  explain  why  we  needed  a  new  computer, 
why  we  made  such  and  such  a  choice,  how  we  made  the  technical  evaluation  and 
so  on  before  a  special  commission  which  exists  in  each  Ministry.  <,-ne  of  the 
members  of  that  commission  is  a  representative  of  the  Delegation  a  I'Infor- 
matique. But  I  can  say  that  we  proposed  for  our  needs,  on  the  basis  of  cost- 
effectiveness,    one   computer  from    CII   and  four   computers   from    SIEMENS 
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which  at  that  time  was  just  a  foreign  supplier  as  any  other  because  UNIDATA 
did  not  yet  exist.  I  experienced  no  opposition  from  the  representative  of  the 
Delegation :  Oil  had  lost  on  a  competitive  hasis  and  the  Delegation  wants  only 
to  be  sure  that  CII  has  a  fair  possibility  of  competing.  In  other  cases,  CII  wins 
because  I  must  say  that  they  have  very  good  computers  in  some  specific  ranges 
and  their  performance  in  other  countries  is  a  proof  of  that  (CII  exports  about 
20%  of  its  production). 

Of  course  if  Oil  is  just  fairly  competitive,  it  has  the  preference  of  the  French 
Government,  but  in  this  case  only. 

lOn  the  other  hand,  do  you  really  think  any  foreign  manufacturer  has  a  fair 
chance  to  compete  in  a  bid  for  the  Federal  Government? 

(2)  The  structure  of  installed  base  in  the  French  Government  shows  that  the 

share  of  U.S.  manufacturers  is  still  enormous  : 

Percent 

CII    22 

U.S.  manufacturers 74 

of  which  IBM 41 

Honeywell   16 

CDC    7 

If  we  look  at  the  shipments  to  the  French  Government  for  1973,  we  can  see 
that  there  is  diminution  of  revenues,  compared  to  1972,  for  the  U.S.  manufac- 
turers, but  not  enormous : 

Percent 

IBM    —1 

Honeywell     ~4 

CDC    -1 

On  the  other  hand,  in  the  nationalized  sector  ( Soci^te  Nationale  des  Chemins 
de  Fer,  Electricity  de  France,  Renault,  Etc.  .  .  .)  also  controlled  by  the  French 
Government,  IBM  has  lost  1%  of  its  share  (56%  to  55%)  but  Honeywell  gained 
2%  (7%  to  9% )  between  1972  and  1973. 

This  explains  that  the  "Delegation  a  1 '  Informatique"  has  no  real  power  (and 
no  intention)  to  oblige  the  French  Agencies  and  Departments  to  buy  only  French 
computers. 

It  is  true  that  the  D§lagation  wants  to  improve  the  share  of  CII  but  it  does  not 
want  to  give  CII  a  protected  market  because  it  thinks  it  is  most  useful  for  Oil  to 
have  to  compete  on  a  cost-eftectiveness  basis. 


THE   INDUSTRIAL   REORGANIZATION   ACT    (S.    1167) 
(The  Computer  Industry) 


THURSDAY,  JULY  25,   1974 

U.S.  Senate, 
Subcommittee  on  Antitrust  and  Monopoly 

OF  the  Committee  on  the  Judiciary, 

Washington.)  D.C. 
The  subcommittee  met  at  9  :30  a.m.  in  room  2228.  Dirksen  Senate 
Office  Building,  the  Honorable  Philip  A.  Hart  (Chairman  of  the  sub- 
committee) presidino;. 
Present :  Senator  Hart. 

Staff  present :  Howard  E.  O'Leary,  Jr.,  chief  counsel ;  Bernard  Nash, 
assistant  counsel;  Patricia  Bario,  editorial  director;  Janice  Williams, 
chief  clerk;  Peter  N.  Chumbris,  minority  chief  counsel;  Charles  E., 
Kern,  II,  minority  counsel;  and  Michael  Granfield,  minority 
economist. 

Senator  Hart.  The  committee  will  be  in  order. 

This  morning:  our  first  witness  will  be  ]Mr.  Eugene  K.  Collins,  direc- 
tor of  research  for  the  Wall  Street  firm  of  Evans  &  Co. 

STATEMENT  OP  EUGENE  K.  COLLINS,  DIRECTOR  OF  RESEARCH, 
EVANS  &  CO.,  NEW  YORK,  N.Y. 

Mr.  Collins.  Senator,  I  appreciate  the  opportunity  to  appear  be- 
fore the  subcommittee. 

My  name  is  Eugene  K.  Collins.  I  am  director  of  research  and  a 
security  analyst  specializing  in  the  computer  industry  at  Evans  &  Co. 

My  undergraduate  work  was  done  in  electrical  engineering  and 
economics,  and  I  studied  investments  and  finance  at  New  York  Uni- 
versity, Graduate  School  of  Business. 

I  have  been  a  security  analyst  at  New  York  Stock  Exchange  firms 
since  1965,  initially  following  high  technology  cornpanies  generally, 
and  aerospace  and  office  equipment  companies  specificallv. 

Since  1968  my  analytical  work  has  been  almost  exclusively  in  the 
computer  industry,  except  for  a  brief  period  during  1971-72. 

]\Iy  analytical  work  in  the  computer  industry  has  focused  pri- 
marily on  IB^M  and  on  young  companies  in  the  industry  that  might 
be  able  to  successfully  penetrate  the  industry. 

My  interest  in  young  companies  in  the  industiy  and  in  IBM  are 
closely  related  disciplines  since  IBM  is  the  computer  industry  and 
the  business  practices  of  IBM  largely  determine  the  economic 
structure  of  the  industry. 

I  regular!}^  advise  companies  in  the  industry  on  the  subject  of 
future  financing  plans  and  I  successfully  raised  initial  capital  for 
a  company  in  the  industry. 
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In  1968,  I  was  instrumental  in  first  introducing  periplieral  sub- 
systems manufacturers  to  Wall  Street  and  to  financial  institutions 
as  potentially  attractive  investments  in  the  industry ;  and  have  closely 
followed  the  rise  and  fall  of  those  companies  as  meaningful  competi- 
tors in  the  industry. 

I  am  generally  regarded  as  Wall  Street's  resident  expert  on  com- 
puter peripheral  equipment  manufacturers. 

In  my  current  capacity  as  a  security  analyst  at  Evans  &  Co.,  I 
act  as  a  consultant  to  banks,  insurance  companies,  and  mutual  funds 
on  the  subject  of  investing  in  the  computer  industry ;  and  I  publish 
extensively  on  the  industry  and  on  individual  companies  in  the  in- 
dustry. 

Maiiy  of  my  remarks  today  will  reflect  impressions  that  I  have 
received  through  almost  daily  contact  with  major  financial  institutions 
over  a  period  of  6  years. 

The  computer  industry  is  the  fastest  growing  major  industry  in 
this  country  and  in  the  world.  The  industry  has  already  contributed 
to  vast  social,  economic,  and  political  change  in  its  brief  20-year 
history;  and  the  next  20  years  promise  to  be  even  more  dynamic 
because  of  quantum  leaps  in  semiconductor  technology,  the  increased 
sophistication  of  the  computer  user,  and  the  marriage  of  computer 
and  communications'  technologies. 

Yet,  there  are  very  few  companies  in  the  computer  industry  that 
receive  serious  investment  consideration  today.  The  answer  to  the 
apparent  paradox  of  a  growing  and  dynamic  technology-based  in- 
dustry and  the  highly  selective  nature  of  current  investment  interest 
can  be  found  in  the  structure  of  the  computer  industry. 

There  are  two  major  barriers  to  entry  into  the  general  purpose  com- 
puter industry:  the  "systems  lock"  and  the  highly  capital  intensive 
nature  of  the  industry. 

Together  they  form  an  absolute  barrier  to  entry  that  would  allow 
IBM  to  control  virtually  100  percent  of  the  general  purpose  computer 
market,  in  my  opinion,  if  IBIM  did  not  operate  under  self-imposed 
constraints  that  limit  its  market  share  to  60  to  70  percent. 

Basic  to  establishing  and  maintaining  the  two  principal  barriers  to 
entry  is  IBM's  policy  "of  marketing  a  total  bundled  system  on  a  short- 
term,  risk  lease  basis. 

Testimony  before  this  subcommittee  has  extensively  addressed  the 
esoteric  subject  of  the  system  lock  and  IBM's  related  marketing  sup- 
port activities. 

Tlie  perspective  I  hope  to  bring  to  these  hearings  is  the  unique 
importance  of  the  financing  question  of  the  structure  of  the  computer 
industry;  and  some  insight  into  how  the  highly  capital  intensive 
nature  of  the  industry  is  created  and  maintained  to  provide  an  effective 
barrier  to  entry. 

Although  the  ability  to  raise  capital  is  an  important  consideration 
in  determining  real  and  potential  future  competition  in  any  indus- 
try, it  is  a  uniquely  important  factor  in  the  general  purpose  computer 
industry. 

Its  unusual  importance  to  the  computer  industry  relates  to  IBM's 
practice  of  marketing  a  total  bundled  computer  system  on  a  rental 
basis. 

In  my  prepared  statement  is  an  example  that  shows  the  first  year 
of  operation  of  two  identical  companies,  with  one  shipping  on  an  out- 
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right  sale  basis  and  the  other  shipping  on  a  rental  basis,  or  lease  basis. 

The  manufacturing  company  that  is  forced  to  ship  its  product 
entirely  on  a  rental  basis  records  a  first  year  operating  loss  of  $36.9 
million  on  shipments  of  $100  million,  in  contrast  to  a  profit  of  $20 
million  for  the  typical  manufacturing  company. 

If  no  new  product  were  shipped  on  a  rental  basis  in  the  second  year 
and  expenses  were  reduced  accordingly,  revenues  of  $25  million  would 
be  recorded  for  the  rental-based  manufacturer  and  a  profit  would  be 
realized. 

But,  that  would  be  a  company  in  liquidation.  If,  on  the  other  hand, 
the  management  of  the  company  addressing  a  rental  market  was  at- 
tempting to  build  a  viable  company  over  the  long  term,  shipments 
could  not  be  reduced  to  zero  in  the  second  year  but  would,  in  fact, 
have  to  be  increased  on  a  year-to-year  basis. 

Increased  shipments  on  a  rental  basis,  in  turn,  result  in  an  even 
larger  reported  loss  in  the  second  year  and  increasing  losses  for 
some  time. 

Eventually,  the  losses  peak  and  begin  to  decline  gradually  until, 
finally,  a  break-evon  level  is  reached. 

The  problem  from  a  financing  point  of  view  is  enormous.  An  in- 
vestor is  being  asked  to  commit  capital  to  a  business  that  may  not  show 
a  profit  for  perhaps  as  long  as  10  years;  and  will  only  show  a  profit 
at  that  time  if  management  does  not  make  any  important  mistakes 
along  the  way ;  if  the  economy  does  not  slump  into  a  recession  at  the 
wrong  time ;  if  the  dominent  company  in  the  industry  does  not  become 
sufficiently  concerned  to  focus  its  competitive  strengths  on  the  new 
company;  and  if  capital  can  be  raised  along  the  way  to  keep  the 
company  alive. 

The  capital  that  must  be  raised  is  also  equity  and  equity-related 
risk  capital  since  straight  debt  will  not  be  made  available  to  a  com- 
pany realizing  a  negative  cash  flow  and  operating  at  a  loss. 

Consequently,  most  of  the  companies  that  have  attempted  to  enter 
the  general  purpose  computer  market  have  been  involved  in  other 
businesses  that  could  support  some  of  the  initial  capital  demands, 
such  as  General  Electric,  Philco,  Bendix,  NCR,  Burroughs,  Sperry 
Rand,  RCA,  and  Honeywell. 

This  history  of  the  general  purpose  computer  industry  clearly 
establishes  that  reaching  the  critical  mass  level  necessary  for  successful 
entry  takes  a  long,  long  time  and  huge  amomits  of  capital. 

In  September  1971,  RCA  announced  that  it  was  withdrawing  from 
the  general  purpose  computer  field,  and  the  company  took  a  pretax 
loss  that  year  of  $490  million  as  a  result  of  its  venture  into  computers. 

RCA  had  already  committed  capital  well  in  excess  of  the  final  write- 
off of  $490  million  ;'and  estimated  at  the  time  that  it  would  have  to  com- 
mit an  additional  $500  million  to  establish  RCA  as  a  viable  company 
in  the  computer  industry. 

General  Electric's  experience  was  similar;  and  in  1970  GE  sold  its 
computer  systems  operations  to  Honeywell. 

Even  among  IBM's  systems  competitors  that  have  survived,  it  is 
unclear  to  what  extent  they  have  successfully  entered  the  general  pur- 
pose computer  systems  market. 

The  data  in  the  table  in  my  prepared  statement  raises  questions 
about  the  staying  power  of  some  of  the  remaining  companies  in  the 
industry.  Burroughs  is  the  only  companv  that  realized  profit  margins 
in  1973  that  were  in  excess  of  the  average  of  all  major  U.S.  corpora- 
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tions  last  year,  altlioiigli  Univac  was  just  slightly  below  the  average ; 
and  all  of  IBM's  competitors  realized  a  lower  return  on  stockholders^ 
equity  in  1973  than  the  average  of  all  major  U.S.  companies  last  year. 

The  relative  difference  in  profitability  within  the  computer  industry 
is  even  more  significant  than  the  comparisons  indicate,  since  IBM's 
accounting  for  profits  is  in  general  more  conservative  than  com- 
petition. 

Also,  total  corporation  data  masks  the  low  level  of  profitability  of 
computer  systems  operations  in  many  cases. 

Since  capital  is  a  major  barrier  to  entry  into  the  computer  industry, 
the  ability  to  internally  generate  cash  to  meet  future  capital  require- 
ments is  an  im]:)ortant  measure  of  the  ability  of  any  company  to  com- 
pete effectively  in  the  future. 

IBM's  cash  flow  in  1973  at  $3.3  billion  seems  overpowering  relative  to- 
its  nearest  competitor,  Honeywell,  Inc.,  with  cash  flow  in  1973  of  only 
$367  million. 

Further,  IBISI  held  cash  and  equivalents  at  yearend  1973  of  $3.3 
billion,  excluding  $1:96  million  in  securities  held  for  repayment  of  long- 
term  debt. 

In  contrast,  a  number  of  IBM's  general  purpose  systems  competitors 
are  burdened  by  relativel}^  high  debt  levels. 

The  ability  of  IBM's  competitors  to  raise  outside  capital  is  equally 
uninspiring  for  many  of  the  reasons  that  have  already  been  mentioned. 

Also,  excluding  Burroughs,  price-earnings  ratios  are  relatively  low; 
and  again,  excluding  Burroughs,  the  ratio  of  co'mmon  stock  price  to 
book  value  indicates  that  any  new  common  stock  offerings  could  dilute 
current  stockholders'  equity  at  a  number  of  companies  in  the  industry. 

The  future  availability  of  external  financing  to  computer  systems 
manufacturers  must  also  be  viewed  in  the  context  of  the  history  of  the 
industry. 

Through  the  decade  of  the  1960's,  the  mystique  of  the  computer  and 
the  hypnotic  influence  of  possibly  approaching  IBM's  profitability 
attracted  considerable  external  capital  into  the  industry. 

The  myth  that  many  companies  would  be  able  to  achieve  rapid 
growth  and  high  profitability  in  the  computer  systems  market  has  been 
shattered  by  the  reality  of  the  economics  of  the  industry. 

All  of  the  previous  financial  considerations  indicate  that  the  indus- 
try could,  and  perhaps  will,  become  even  more  highly  concentrated 
than  it  is  today  if  capital  remains  a  major  barrier  to  entry. 

The  history  of  independent  peripheral  equipment  manufacturers* 
attempt  to  penetrate  the  general  purpose  market  further  illustrates 
the  extent  to  which  capital  acts  as  an  effective  barrier  to  entry  into 
the  industry  and  the  dynamics  of  the  interaction. 

In  the  late  1960's,  independent  manufacturers  began  to  address  the 
end-user  market  directly,  with  particular  emphasis  on  the  IBM  rental 
base  of  peripherals  attached  to  the  IBM  System  360  family. 

The  development  of  the  end-user  market  for  peripherals  was  the 
result  of  a  number  of  factors :  The  potential  market  was  large,  particu- 
larly among  IBM  systems  users;  the  economies  of  scale  of  product 
development  and  manufacturing  were  not  significant  barriers  to  entry : 
teclmological  progress  in  peripherals  had  been  slow,  perhaps  because 
IBM  never  had  to  compete  on  a  peripheral  subsystems  level ;  profit 
margins  were  excellent :  and  peripherals  were  an  increasing  portion  of 
the  dollar  value  of  a  total  computer  system. 
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One  of  the  major  barriers  to  entry  into  tlie  general  purpose  computer 
market,  software  compatibility  with  IBM,  was  avoided  by  making 
the  independent  peripherals  fully  compatible  with  IBM  software  and 
s^'stems. 

And  the  other  major  barrier  to  entrj',  capital,  was  reduced  signifi- 
cantly, in  part  by  investment  enthusiasm  for  young  technology  com- 
panies in  the  late  19G0's,  but  more  importantly  by  the  fact  that  an  inde- 
pendent peripheral  equipment  manufacturer  could  address  one  mar- 
ket— for  example,  the  digital  tape  drive  market — and  was  not  forced 
to  develop  an  entire  computer  systems  family. 

By  1970,  the  success  of  Telex  and  the  availability  of  initial  capital 
had  attracted  a  number  of  independent  competitors  into  the  industry. 

During  1970,  shipments  of  independent  peripheral  subsystems  manu- 
facturers increased  sharply.  Plug  compatible  manufacturers  were 
achieving  what  IBM's  systems  competition  had  failed  to  do :  They 
were  providing  some  real  competition. 

Then,  after  careful  study,  IBM  began  to  react;  or  overreact,  de- 
pending upon  one's  perspective. 

Despite  the  sharp  financial  setback  of  the  peripheral  subsystems 
manufacturers  as  the  result  of  IB]M"s  actions,  some  companies,  through 
superior  product  lines,  strong  management,  or  simply  luck,  were  not 
forced  to  drastically  cut  back  product  development  and  end-user  mar- 
keting programs,  and  were  continuing  to  enjoy  strong  customer  re- 
sponse for  their  products. 

But  there  was  one  missing  ingredient:  Xew  capital  was  no  longer 
availal^le.  IBM's  actions  served  notice  to  Wall  Street  that  competi- 
tion on  a  peripheral  subsystem  level  had  little  chance  for  success,  and 
"Wall  Street  listened. 

IB]M*s  promise  of  doom  had  the  effect  of  a  self-fulfilling  prophecy. 

Without  the  ability  to  raise  capital,  the  outlook  for  end-user  inde- 
pendent peripheral  equipm.ent  manufacturers  was  bleak  through  1972 
and  1973.  Then,  in  September  1973,  the  antitrust  suit  filed  by  Telex 
against  IBM  was  decided  in  favor  of  Telex. 

A  number  of  the  business  practices  adopted  by  IBM  to  contain  the 
penetration  of  the  TRM  peripheral  subsystems  market  were  found  to 
he  in  violation  of  section  2  of  the  Sherman  Act. 

Judo-e  Christensen's  decision  in  Telex  v.  IBM  seemed  to  represent 
a  new  lease  on  life  for  the  independent  peripheral  subsystems 
manufacturers. 

The  decision  recognized  peripheral  subsystems  as  individual  and 
distinct  submarkets,  and  it  recognized  IBM's  monopoly  power  in  those 
submarkets,  while  providing  a  meaningful  damage  award. 

Yet,  following  a  very  brief  period  of  investment  interest  imme- 
diately after  the  surprise  decision,  Wall  Street  again  turned  a  cold 
shoulder  toward  peripheral  manufacturers. 

The  stated  reasons  for  the  lack  of  investment  interest  were  mixed. 
And  all  of  the  reservations  were  valid,  especially  when  combined  with 
the  most  important  consideration:  Where  are  the  peripheral  sub- 
systems manufacturers  going  to  get  the  capital  necessary  to  regain  their 
previous  position  in  the  industry  ? 

The  immediate  impact  on  the  general  purpose  computer  end-user  of 
the  initial  success  of  plug-compatible  peripheral  manufacturers  was 
sicniificant. 
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For  the  first  time.  IBM  computer  users  enjoyed  a  choice  of  eqnip- 
ment  vendors  for  peripherals  to  be  used  with  tlieir  systems  and  were 
able  to  realize  meaningful  reductions  in  total  data  processing  expenses 
and  improved  systems  performance  by  acquiiing  independent 
equipment. 

And  technological  progress  was  accelerated  by  IBlSl's  attempts  to 
match  and  surpass  superior  competitive  equipment,  which  provided 
additional  benefit  to  the  computer  user. 

IBM's  systems  competitors  also  benefited  from  the  availability  of 
superior  products  from  independent  sources  which  allowed  them  to 
concentrate  their  limited  resources  on  central  processing  unit  and  soft- 
ware development. 

The  future  contribution  of  a  healthy  computer  peripheral  equip- 
ment industry  could  liave  been  even  more  dramatic.  The  ability  to 
enter  the  industry  with  a  single  product  line  raised  the  possibility 
of  expanding  that  line  to  include  additional  peripheral  products,  and, 
eventually,  a  central  processing  unit  and  a  total  general  purpose 
computer  system. 

But  that  potential  will  never  be  realized  because  the  capital  neces- 
sary is  simply  not  available  today  even  if  a  company  demonstrates 
that  it  has  a  superior  product,  capable  management,  and  current 
profitability. 

The  capital  barrier  to  entry  combined  with  IBM's  practice  of  mar- 
keting a  total  bundled  computer  system  family  gives  IBM  a  high 
degree  of  control  over  the  general  purpose  computer  market,  if  not 
absolute  control. 

The  ability  of  IBM  to  shift  profitability  from  peripheral  subsystems 
to  central  processing  units  and  back  again,  depending  upon  the  com- 
petitive realities  of  the  market  at  the  time,  makes  it  almost  impossible 
to  compete  on  any  level  but  on  a  total  systems  level,  wliere  the  capital 
barrier  to  entry  has  proven  to  be  almost  prohibitive. 

Profital)ility  can  also  be  shifted  among  the  various  peripheral  sub- 
systems, between  the  central  processing  unit  and  the  operating  system, 
and  from  one  end  of  the  computer  systems  family  to  another,  if  effec- 
tive competition  enters  the  market  in  any  of  those  areas. 

IBM  has  the  added  advantage  over  potential  competition  of  con- 
trolling interface  standards  and  new  medial  standards  in  the  industry ; 
of  being  able  to  deny  field  service  support ;  of  controlling  the  develop- 
ment of  the  operating  system ;  and  of  possessing  the  only  truly  accu- 
rate data  in  the  industry  about  market  size  and  product  profitability. 

IBM's  ability  to  orchestrate  relative  profitability  and  its  many  other 
advantages  over  competition  would  not  be  so  important  if  the  industry 
giant  did  not  fully  utilize  all  of  those  facilities  in  its  competitive  battle 
with  the  plug  compatible  peripheral  subsystems  manufacturers. 

Profitability  was  shifted;  interface  information  remains  a  closely 
guarded  secret  at  IBM ;  media  standards  are  changed,  but  the  new  de 
facto  standard  is  not  immediately  released  to  the  industry ;  field  serv- 
ice support  is  occasionally  denied  to  IBM  systems  with  non-IBM 
equipment  attached;  clianges  in  IBM's  opeiating  systems  have  se- 
verely disrupted  a  competitor's  business;  and  the  lack  of  accurate 
industry  data  has  hampered  competition. 

The  effect  of  IBM's  competitive  response  to  the  initial  success  of 
subsystems  manufacturers  has  been  to  warn  "Wall  Street  that  competi- 
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tion  on  any  level  except  on  a  total  integrated  systems  level  had  no 
chance  of  success. 

And,  the  warning  was  not  a  subtle  hint.  Major  financial  institutions 
have  suffered,  or  stand  to  suffer,  large  financial  losses  because  of  the 
experience,  including  Bank  of  America  because  of  its  heavy  commit- 
ment to  Memorex;  Continental  Illinois  National  Bank,  Telex's  lead 
bank;  and  Metropolitan  Life  Insurance  Co.,  because  of  its  equity  in- 
vestment in  Telex. 

In  the  context  of  the  disappointing  performance  of  IBM's  general 
purpose  systems  competitors  and  the  harsh  lesson  of  the  peripheral 
subsystems  manufacturers,  it  is  not  surprising  that  the  flow  of  new 
capital  into  the  computer  industry  has  all  but  stopped. 

My  contacts  with  major  financial  institutions  today  indicate  that 
they  have  no  interest  in  investing  in  any  peripheral  subsystems  manu- 
facturers that  are  competing  with  IBM  in  the  end-user  market,  and 
they  have  limited  interest  in  investing  in  companies  that  are  competing 
with  IBM  on  a  general  purpose  systems  level. 

Since  capital  is  so  critical  to  success  in  the  mdustry  it  can  only 
mean  that  competition  in  the  industry  will  decline  even  further  in 
the  future. 

Should  the  computer  industry  be  restructured  ?  The  answer  to  that 
question  seems  simple.  A  competitive  computer  industry  is  vital  to  our 
national  defense  and  to  our  continued  economic  and  technological 
development. 

And  today,  the  industry  is  not  only  highly  concentrated,  but  the 
present  structure  of  the  industry  suggest  that  there  will  be  even  less 
competition  in  tlie  future. 

IBM  would  have  us  believe  that  there  is  no  general  purpose  com- 
puter systems  market,  that  there  is  only  a  total  data  processing  market 
and  that  IBM's  share  is  relatively  small. 

IBM's  definition  of  the  market  is  similar  to  suggesting  that  there 
is  no  domestic  automobile  market ;  that  there  is  only  a  transportation 
market  and  that  trains,  buses,  planes,  taxicabs,  and  roller  skates 
should  all  be  included  in  the  market. 

IBM's  broad  definition  of  the  data  processing  market  is  similar  to 
my  transportation  industry  analogy,  but  even  that  comparison  does 
not  fully  describe  the  nature  of  the  industry. 

Data  processing  is  much  more  basic  and,  because  it  is  so  basic,  control 
of  the  largest  market  within  the  broadly  defined  data  processing  in- 
dustry also  grants  effective  control  over  technology  in  many  areas  that 
are  critical  to  the  future  of  this  country. 

But  isn't  teclinological  progress  best  served  by  having  one  giant 
company  control  new  product  development,  especially  when  that  com- 
pany spends  in  excess  of  $700  million  annually  for  research  and 
development  ? 

Unfortunately,  the  present  structure  of  the  computer  industry  re- 
tards technological  progress.  IBM's  marketing  strategy  is  to  iiitro- 
duce  new  products  when  competitive  pressure  within  the  industry  de- 
mands advanced  products. 

In  the  absence  of  competition  the  rental-base  nature  of  the  industry 
makes  it  more  attractive  for  IBM  to  keep  installed  products  out  in 
the  field  for  as  long  as  economically  possible. 

Consequently,  IB]M  seldom  takes  the  lead  in  new  technological  de- 
velopments in  the  industry,  except  where  there  is  no  existing  base 
of  product. 
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Although  the  answer  to  the  question  of  whether  the  industry  should 
l3e  restructured  seems  simple,  the  question  of  how  the  industry  should 
be  restructured  is  extremely  complex,  in  part  because  it  has  been 
structured  to  resemble  a  monolithic  industry. 

My  remarks  have  focused  primarily  on  the  rental-base  nature  of 
the  computer  market  and  on  IBM's  equipment  financing  business  be- 
cause they  are  key  elements  in  IBM's  dominance  of  the  general  purpose 
computer  market;  and  they  must  be  addressed  in  any  restructurmg 
plan. 

Any  future  restructuring  plan  of  the  industry  should  also  recog- 
nize that  IBM's  data  processing  operations  are  actually  the  sum  of  a 
number  of  businesses,  including  the  development,  production,  and 
marketing  of  central  processing  units,  operating  systems,  applica- 
tions programs,  and  numerous  peripheral  subsystems;  and  it  is  also 
in  the  business  of  providing  a  number  of  services  such  as  field  mainte- 
nance, education  and  systems  engineering,  as  well  as  lease  financing. 

Any  one  of  those  lAisinesses  could  potentially  be  established  as 
separate  and  independent  competitive  entities,  significantly  increasing 
overall  competition  within  the  industry. 

Thank  you. 

[]Mr.  Collins'  prepared  statement  appears  as  exhibit  1  at  the  end  of 
his  oral  testimony.] 

Senator  Hart.  Thank  you  very  much,  sir,  for  an  excellent  state- 
ment. I  want  to  ask  just  one  question  to  underscore  a  point.  The  staff 
of  the  committee,  I'm  sure,  will  have  many  questions. 

As  I  understand  from  the  thrust  of  your  statement,  you  are  sug- 
gesting that  mitil  a  company  reaches  a  certain  size,  the  more  success 
it  has.  the  greater  will  be  its  losses  just  because  of  the  leasing  nature 
of  the  business. 

]SIr.  Collins.  Yes,  Senator ;  absolutely  so. 

Senator  Hart.  What  is  the  size  necessary,  in  your  judgment,  for  this 
trend  of  the  more  you  ship  the  gi'eater  your  lossage  to  change  ? 

Mr.  CoLLixs.  In  terms  of  the  break-even  level,  if  we're  addressing 
the  market  on  a  total  computer  systems  level,  that  break-even  point  has 
Leen  estimated  at  about  10  percent  of  the  total  market. 

It's  probably  slightly  less,  but  we  don't  have  these  numbers  from  the 
industry  to  really  come  up  with  exactly  what  that  number  is. 

Now,  that,  Senator,  is  break-even  level  on  a  total  systems  level.  The 
point  where  losses  reach  a  peak  is  probably  somewhere  at  the  mid- 
point of  that  cycle;  probably  about  5  years,  although,  again,  it's  a 
rough  estimate. 

If  it  takes  10  years  to  break  even,  then  it's  probably  in  the  5th  year 
that  losses  peak  out. 

And  as  a  percent,  I  would  guess  it  would  be  about  5  percent  of  the 
market. 

Now,  Senator,  could  I  qualify  that  a  bit?  That's  on  a  total  com- 
puter systems  level.  Another  point  I  was  trying  to  make  is  that  if  a 
company  can  enter  on  a  peripheral  subsystems  level,  which  is  a  much 
smaller 'market,  that  break-even  level  is  reached  much  more  quickly — • 
even  though  it  is  a  rental-base  market — perhaps  in  3  or  4  years. 

So,  the  ease  of  entry,  if  you  can  address  the  market  on  a  peripheral 
subsystems  level,  is  considerably  greater  than  it  is  on  a  total  bundled 
svstems  level. 
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Senator  Hart.  Mr.  Nasli  ? 
■  Mr.  Nash.  AAHi}^  is  it,  Mv.  Collins,  that  the  strncture  of  the  industry 
seems  to  be  essentially  one  of  a  total  systems  basis  ? 

Mr.  Collins.  Mr.  Nash,  there's  a  number  of  reasons  for  that.  Num- 
ber one,  the  industry  itself  is  an  outgrowth  of  the  tabulating  machine 
market  of  the  194()'s  and  1950's  and  tabulating  machines  were  also 
marketed  on  a  rental  basis  and  on  a  total  systems  basis. 

Number  two,  I  should  think  it  would  seem  obvious.  It  creates  a  major 
barrier  to  entry  into  the  industry  which  creates  a  very  comfortable 
environment  for  IBJM. 

Perhaps  a  third  reason  might  be  mentioned.  In  the  initial  growth  of 
the  industry  the  central  processing  unit,  itself,  was  a  very  large  portion 
of  the  total  system. 

That  is  less  true  today  and  will  be  even  less  true  in  the  future. 

Mr.  Nash.  If  I  understand  your  response  to  Senator  Hart  a  moment 
ago — and  correct  me  if  I  am  wrong — you  made  the  point  that  in  your 
judgment  if  the  industry  were  not  structured  on  a  total  systems  basis, 
then  the  barriers  to  entry  would  be  less  because  the  capital  requirements 
would  be  less '^ 

Mr.  CoLLixs.  Absolutely. 

Mr.  Nash.  In  terms  of  inherent  economies  of  scale,  in  your  judg- 
ment, must  the  industry  continue  to  be  structured  the  way  it  is  or 
would  it  be  feasible  for  it  to  be  structured  on  a  nonsystems  basis? 

Mr.  Collins.  I  believe  it  would  be  Aery  feasible  to  structure  it  on  a 
nonsystems  basis.  In  terms  of  economies  of  scale,  in  each  of  the  individ- 
ual areas — in  central  processing  units,  operating  s^'stems,  in  each  of  the 
various  peripheral  subsystems,  in  applications  software — there  are 
different  economies  of  scale. 

The  largest  economy  of  scale  is  probably  in  the  operating  system,, 
because  once  that's  developed  then  the  cost  of  producing  the  next 
copy  is  simply  the  cost  of  punching  new  cards. 

So  there  are  tremendous  economies  of  scale  in  operating  systems,^ 
Then  again,  on  a  peripheral  subsystems  level,  there  are  not  very 
large  economies  of  scale  to  mamifacturing  and  for  electronic  products, 
such  as  central  processing  units  and  controllers,  there  are  not  large- 
economies  of  scale  to  manufacturing. 

Consequently,  there  are  various  economies  of  scale  to  the  industry, 
if  it's  segmented. 

Ml'.  Nash.  You  have  nnderscored  the  point  that  because  of  the 
structure,  the  largest  single  barrier  to  entry  is  the  massive  capital 
required. 

You  attribute  the  capital  requirement  to  primarily  the  leasing  nature 
of  the  business.  Is  that  I'ight  ? 

Mr.  Collins.  Yes,  Mr.  Nash ;  plus  IBM's  practices  make  that  capital 
requirement  far  more  significant  than,  in  fact,  it  should  be. 

I'd  also  like  to  go  back  a  little  bit  and  suggest  that  there  is  another 
principal  barrier — ^that  systems  lock — which  encompass  a  lot  of  those 
things  that  previous  testimony  has  addressed — the  A^ery  high  level  of 
support  that  IB]\I  giA'es  to  its  customers  plus  the  fact  that  IB^SI  cus- 
tomers are  in  a  sense  locked  into  IBM  software,  such  that  they  cannot 
easily  change  manufacturers. 

I've  taken  all  of  those  things  and  put  thein  together  and  called  that 
a  "systems  lock"  so  that  I  could  focus  on  that  other  barrier  to  entry 
■which  I  see  operating  every  day — ^and  that's  the  capital  barrier. 
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Mr.  Xash.  Could  you  enlighten  us  as  to  why  the  nature  of  the  com- 
puter industry  business  seems  to  be  one  of  leasine;  rather  than  outright 
sale? 

Mr,  Collins.  It  seems  like  that  comes  back  to  a  previous  question. 
There  are  many  reasons  for  IBM  shipping  equipment  on  a  rental 
basis  or  on  a  lease  basis ;  many  very  positive  reasons. 

First  it  allows  equipment  to  be  shipped  to  customers  that  could  not 
normally  afford  the  equipment.  If  it  becomes  a  question  of  buying  a 
million  dollar  computer  or  renting  it  at  so  much  per  month,  the  million 
dollar  buy  decision  is  a  very  difficult  ca):)ital  decision  for  most  firms, 
while  rental  on  a  month-to-month  basis  is  an  operating  decision. 

There  are  other  reasons  why  customers  rent  computer  equipment. 
Another  reason  is  that  they're  afraid  to  get  locked  into  current  tech- 
nology; that  technology  has  been  moving  along  fast  enough  in  the 
industry  and  customers  are  reluctant  to  commit  to  a  piece  of  equip- 
ment by  purchasing  because  of  the  risk  of  having  that  equipment 
obsoleted  in  some  meaningful  time  frame. 

And  that,  of  course,  is  the  type  of  reasoning  on  the  part  of  the  users 
that  IBM  very  much  encourages. 

I  think  that  major  reason  for  a  rental  industry  is  obvious  from  the 
structure  of  the  industry. 

It  provides  a  major  barrier  to  entry  into  the  industry.  And  I  can 
go  back  and  recite  chapter  and  veree.  Control  Data,  initially,  success- 
fully entered  the  industry  by  cojicentrating  on  very  large  scientific 
computers — a  market  where  equipment  is  sold  outright. 

Scientific  Data  Systems  entered  the  market  by  concentrating  on 
medium-scale  scientific  systems,  a  market  where  equipment  is  sold 
outright. 

I've  left  out  the  whole  minicomputer  industry  from  my  analysis. 
I've  focused  on  general  purpose  systems  manufacturers. 

The  minicomputer  industry  has  grown  very  significantly,  and  it's 
very  healthy  today  because  it's  an  outright  sale  industry.  Every  time 
we  "run  into  the  problem  of  addressing  a  rental  base  market,  such  as 
the  general  purpose  systems  market,  competition  has  had  extreme 
difficulty  entering  the  industry. 

]Mr.  Nash.  Oii  the  other  hand,  you  would  agree,  would  you  not,  that 
it  would  be  detrimental  to  the  user  to  require  computers  to  be  sold 
rather  than  providing  them  on  rental  or  lease  terms  ? 

Mr.  Collins.  No;  not  necessarily.  And  the  question  does  pose  a 
problem,  because  we  run  into  the  old  economist  ploy  of  other  things 
remaining  equal. 

It's  hard  to  hold  all  other  things  equal.  There  would  be  tremendous 
advantages  to  requiring  the  manufacturer  to  sell  computer  equipment 
outright'^  to  the  customer  and  to  separating  that  manufacturing 
marketing  function  from  the  financial  function. 

It  Avouid  significantly  accelerate  technological  progress  in  the  indus- 
try. It  would  lower  a  major  barrier  to  entry.  It  also  would  have  some 
disadvantages,  as  you  suggest.  It  would  make  it  more  difficult  to  put 
computer  equipment  in  the  hands  of  those  customers  who  are  reluctant 
to  make  the  purchase  decision. 

But  within  that  environment  a  whole  new  leasing  industry  would 
probably  evolve  that  would  assume  the  risk  of  financing  short-term 
leases  within  the  industry. 
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Mr.  Chujmbris.  Would  you  yield  for  a  moment,  Mr.  Nash  ?  You  said 
the  prospective  person  would  be  reluctant.  Wouldn't  he  have  an  in- 
ability as  well  as  reluctance? 

I  think  you  mentioned  that  in  respect  to  if  he  had  to  pay  cash  rather 
than  go  on  a  rental  basis. 

Mr.  Collins.  It's  a  question  of  capital  commitment  to  a  corporation. 
A  computer  is  a  piece  of  capital  equipment  and  can  be  judged  just  as 
any  other  piece  of  capital  equipment  is  judged  in  the  total  financing 
plans  of  a  corporation — whether  it  be  a  new  piece  of  production  ma- 
chinery— and  can  be  considered  in  the  context  of  all  of  those  available 
means  of  financing  the  acquisition  of  a  new  piece  of  capital  equip- 
ment— new  equity  offering,  new  debt  offering,  et  cetera. 

Mr.  Xash.  Mr.  Collins,  to  alleviate  the  financing  burden  on  a  user 
would  it  be  feasible  to  create  a  large  new  industry;  say  a  computer 
leasing  industry  or  a  GMAC-type  entity  for  computer  leasing  ? 

Mr.  Collins.  Mr.  Nash,  as  a  generality,  yes ;  it  is  feasible  and  it  is 
i-easonable.  In  fact,  through  the  whole  third  generation  of  computer 
systems  we  did  have  a  reasonable  leasing  industry  develop  which  was, 
in  part,  developed  on  some  very  bad  equipment  life  assumptions;  but, 
nevertheless,  an  industry  did  begin  to  develop. 

"\Miether  or  not  we  could  set  up  a  GMAC-type  of  operation  sounds 
feasible ;  but  again,  it  could  not  be  done  entirely  in  the  current  context 
of  the  industry. 

IBM  has  too  large  a  share  of  the  market.  IBM  has  too  much  control 
over  technology  and  OA'er  prices  in  the  industiy  that  if  we  simply  set 
up  a  G^MAC,  that  GMAC  would  want  to  purchase  almost  all  IBM 
central  processing  units ;  although,  it  would  purchase  many  independ- 
ent peripheral  equipment  subsystems. 

;Mr.  Xash.  Does  that  mean  creating  an  effective  competitive  atmos- 
phere in  the  mdustry  that  requires  a  sort  of  multifaceted  approach? 

]Mr,  Collins.  Absolutely. 

]Mr.  Xash.  You  noted  in  your  statement  that  IBM  has  a  cash  posi- 
tion of  rouglily  $3.3  billion. 

I  was  wondering  whether  it  was  miique  or  commonplace  for  large 
corporations  to  have  such  a  cash  position. 

!Mr.  Collins.  It  is  extremely  miusual  for  corporations  to  have  a  cash 
position  that  large.  And  it's  unusual  in  the  context  of  IBM  for  it's 
cash  to  be  quite  that  much  of  total  current  assets  and  total  corporation 
assets. 

There  are  probably  a  number  of  reasons. 

Xo.  1,  IBM  was  restricted  to  some  degree  as  far  as  the  amount 
that  the}'  could  increase  dividends  over  the  last  year  or  2 — which  built 
up  that  cash  position  somewhat. 

Also,  the  sales  to  lease  mix  on  shipments  of  some  models  of  System 
370  seem  to  be  higher  than  what  IBM  expected. 

So  they  got  that  cash  initially  in  terms  of  profits  and  cash  flow 
rather  than  deferring  it  until  later  years.  And  I  can't  help  suspect  that 
IBM  doesn't  want  a  large  cash  position  now  because  of  some  of  the 
things  that  are  happening  on  an  antitrust  front. 

Mr.  Xash.  What  are  the  competitive  ramifications  of  such  a  large, 
$3.3  billion,  cash  position ;  if  there  are  any  ? 

Mr.  Collins.  Well,  in  terms  of  capital  and  cash  flow  and  the  ability 
to  raise  external  financing,  that  $3.3  billion  is  extremely  important 
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along  with  the  cash  flow  of  $3.3  billion  in  1973,  because  it  suggests 
that  IBM  could  go  into  a  new  equipment  cycle ;  for  example,  a  future 
system  which  could  obsolete  a  great  deal  of  their  current  lease  base  of 
370's  and  have  the  cash  to  support  that  capital  commitment  to  the  new 
rental  base. 

Whereas,  competitors  do  not  have  that  flexibility.  Consequently,  it 
would  prematurely  obsolete  current  systems  competitors'  equipment  at 
a  time  when  they  are  not  in  a  position  to  commit  the  capital  to  build- 
ing and  expanding  a  new  lease  mix. 

Mr.  Xash.  What  does  IB:M  do  with  the  $3.3  billion  in  cash?  Do  they 
deposit  it  around  the  country  in  different  banks,  invest  in  securities,  or 
what? 

Mr.  CoLLixs.  I  believe  it  is  primarily  invested  in  short-term  Treasury 
bills.  There  is  a  portion  of  that  cash  in  longer  term  notes  that  are  kept 
below  the  current  asset  line  and  called  securities  for  repayment  of 
long-term  debt. 

Mr.  Nash.  I  take  it  their  long-term  debt  position  is  considerably 
less  than  their  cash  position.  Is  that  right  ? 

Mr.  Collins.  Absolutely ;  and  that  is  all  foreign  debt,  if  I  am  not 
mistaken. 

Mr.  Nash.  You  made  the  point  several  times  that  the  capital  re- 
quired for  entering  into  an  increased  maiket  share  in  this  business  is 
virtually  impossible  to  acquire,  for  a  variety  of  reasons. 

In  your  judgment,  but  for  the  omnipresence  of  IBM's  market  posi- 
tion, would  debt  and  equity  capital  be  available  to  this  industry? 

Mr.  CoLLixs.  Oh,  absolutely,  Mr.  Nash.  This  is  the  most  exciting 
industry  on  the  U.S.  business  scene  today.  It  is  a  technology-based  in- 
dustry. It  is  growing  rapidly. 

The  markets  that  are  out  there  for  the  technology  of  the  data  proc- 
essing industry  are  tralj  exciting,  and  capital  would  be  committed  at 
a  very  high  level. 

The  late  1960"s  was  certainly  an  exaggerated  period,  but  it  reflected 
the  enthusiasm  of  investors  to  participate  in  some  of  the  exciting 
technological  things  that  would  be  happening  in  this  industry. 

Part  of  my  point  is  that  we  have  subsequently  learned  it  requires 
more  than  just  a  good  product,  and  more  than  just  a  capable  manage- 
ment, and  more  than  an  effective  sales  and  field  service  organization  to 
succeed  in  this  industry. 

Mr.  Nash.  In  your  statement  you  said : 

IB^M's  marketing  strategy  is  to  introduce  new  products  when  competitive  pres- 
sure witliin  the  industry  demands  advanced  products. 

In  the  ahsenee  of  competition  the  rental-based  nature  of  the  industry  makes 
it  more  attractive  to  IBM  to  keep  installed  products  out  in  the  field  for  as  long  as 
economically  possible. 

Could  you  elaborate  on  that  insofar  as  this  type  of  decision  relates 
to  the  rental -based  nature  of  the  industry  ? 

Mv.  CoLLixs.  Certainly. 

It  may  be  possible  to  go  all  the  -way  back  to  the  beginning  of  the  in- 
dustry, although  I  am  not  absolutely  sure. 

It  was  Univac  that  shipped  the  first  commercial  computer  system, 
at  a  time  when  Univac  had  a  relatively  small  portion  of  the  tabulat- 
ing machine  market  and  IBM  had  the  major  portion  of  the  tabulating 
machine  market. 
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IBM  seemed  to  be  initially  reluctant  to  go  into  the  computer  systems 
industry,  and  perhaps  one  of  the  reasons  Avas  th.e  very  large  lease-base 
of  IB^M  tabulating  machine  equipment  that  Avould  have  been  obsolcted 
if,  indeed,  the  computer  system  began  to  replace  tabulating  machine 
equipment  at  those  data  processing  installations. 

Another  illustration  is  the  example  of  peripheral  subsystems,  in  tape 
and  in  printer,  through  the  decade  of  the  1960"s.  Technological  prog- 
ress had  been  very  slow,  in  part  because  it  was  in  IBM's  best  interest 
to  keep  that  equipment,  some  of  which  was  fully  depreciated  equip- 
ment, out  in  the  field  generatiiAg  revenues  and  profits  on  an  annual 
basis,  and  only  obsoleted  that  equipment  when  forced  to  by  competi- 
tion, 

I  think  perhaps  an  example  that  is  a  little  bit  more  cuiTent  relates  to 
an  independent  peripheral  subsystems  manufacturer,  Storage  Tech- 
nologv,  the  independent  leader  in  tape  drive  subsystems  today. 

In  1973  Storage  Technology  announced  that  they  would  have  a  tape 
drive  with  a  higher  packing  density  than  previous  tape  drives  in  the 
industrv. 

The  previous  standard  had  been  800  and  1,600  bits  of  data  per  inch 
of  tape.  IB]\I  subsequently  announced  a  new  tape  drive  themselves, 
with  6.250  bits  per  inch  of  tape. 

Nov*',  I  can't  say  for  sure  whether  or  not  IBM  would  have  introduced 
that  new  device  if  it  was  not  for  competition,  if  it  was  not  for  Storage 
Technology,  but  because  of  the  rental-based  market  there  seems  to  be 
little  reason  for  IBM  to  introduce  a  higher  density  tape  that  allows 
their  computer  users  to  store  as  much  information  on  less  tape  and  use 
less  equipment  than  he  is  currently  using. 

Mi\  Xasii.  One  defense  of  the  present  industry  structure,  we  have 
heard,  is  that  users  get  good  service,  good  quality  products,  at  low 
prices. 

From  your  perspective  I  am  obtaining  the  impression  that  you  be- 
lieve— and  correct  me  if  my  impression  is  wrong — that  the  industry 
rstructure  has  resulted  in  utilization  of  less  than  current  technology, 
and  its  prices  are  higher  than  current  technology  would  allow.  Is  that 
a  fair  understanding? 

Mr.  Collins.  That  is  a  fair  understanding  of  my  statement.  I  am 
suggesting  that  may  be  more  true  in  the  future  because  a  great  deal 
of  technological  progress  came  from  the  semiconductor  industry  and 
from  competitors  within  the  industry  that  are  no  longer  in  the  in- 
dustry or  are  on  their  way  out  of  the  industry,  so  that  the  competitive 
structure  in  the  future  looks  like  it  will  promote  competition  far  less, 
which  suggests  to  me  that  technological  progress  will  slow  down  in 
the  future. 

Mr.  Xash.  In  evaluating  whether  a  positive  or  negative  effect  on 
the  stock  market  or  stock  market  values  of  computer  companies  would 
result  from  a  restructuring  of  IBM,  do  you  believe  it  is  appi'opriate 
to  anah'ze  the  present  market  values  of  the  computer  companies  and 
ascribe  different  value  to  them  which  would  exist,  but  for  the  present 
industry  structure? 

By  that  I  mean:  Your  table  indicates  that  IBISI  has  a  price  per 
earnings  ratio  of  roughly  18,  but  Burroughs  and  other  computer  com- 
panies, I  think,  had  multiples  of  between  6  and  10.  Were  those  low 
multiples  because  of  inferior  management,  inferior  products,  or  be- 
cause of  industry  structure? 
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Mr.  Collins.  I  believe  it  is  because  of  industry  structure,  and  be- 
cause of  the  performance  of  those  companies,  on  a  revenue  and  profit 
level  over  the  last  10  years,  or  over  the  last  5  years,  or  over  the  last 
15  years  that  they  have  been  in  the  industry  rather  than  in  inferior 
management. 

One  of  the  companies  that  dropped  out  of  the  computer  systems 
market  was  General  Electric,  which  is  typically  looked  upon  as  one 
of  the  models  of  a  well-managed  company. 

And  even  among  the  companies  in  the  industry  today,  Honeywell 
has  a  very  successful  business  in  residential  controls,  in  industrial  con- 
trols, and  in  a  number  of  other  areas  that  suggest  that  that  manage- 
ment is,  indeed,  capable. 

Yet,  Honeywell's  success  in  the  computer  systems  industry  is  some- 
what questionable.  I  tliink  you  can  also  say  the  same  thing  about 
Sperry  Rand. 

Sperry  Rand's  other  divisions  are,  on  balance,  very  successful  divi- 
sions, very  profitable  divisions,  among  the  most  profitable  in  their  re- 
spective market  areas, 

Mr.  Chumbris.  Would  counsel  yield  on  this  point  ? 

You  mentioned  the  fact  that  General  Electric,  one  of  the  great  com- 
panies in  America,  got  out  of  the  computer  business. 

Then,  I  think,  testimony  yesterday  or  the  day  before  indicated  that 
there  were  a  few  other  major  companies  who  were  in  the  computer 
business  and  they  got  out  of  it  also. 

But  we  haA^e  had  instances  where  Kaiser  Aluminum  tried  to  get  into 
the  automobile  industry,  or  some  other  giant  corporation,  let's  say  of 
the  first  500,  tried  to  get  into  another  field  but  found  it  wasn't  their  field 
so  they  moved  out. 

So  examples  of  giant  corporations  trying  to  get  into  a  new  in- 
dustry don't  always  necessarily  work.  I  think  that  is  one  of  the  good 
things  about  the  American  industry  system,  that  if  you  are  a  S]~)ecialist 
and  you  know  how  to  run  your  particular  business,  you  will  be  top 
man. 

You  can  take  General  Motors,  which  is  the  No.  1  corporation,  I 
guess,  and  if  it  tried  to  get  into  other  fields,  maybe  it  would  find  that 
it  would  have  the  same  difficulties  as  some  of  these  large  corporations 
who  have  tried  to  get  into  the  computer  industry. 

Mr.  Collins.  I  agree  absolutely  with  your  statement. 

I  might  make  one  distinction,  and  that  is  that  Kaiser  tried  to  get 
into  the  automobile  industry  not  into  the  transportation  industry, 
which  is  a  closer  analogy. 

And  General  Motors  might  trv  to  get  into  the  data  processing  indus- 
try, which  is  that  general  name  for  the  industry,  as  opposed  to  some  in- 
dividual market  within  that  industry,  one  specific  market  like  sys- 
tems or  like  a  peripheral  subsystems  or  like  applications  programs  or 
like  terminal  subsystems. 

Those  are  closer  analogies  to  the  aluminum  analogy. 

Mr.  Chumbris.  I  am  glad  you  brought  out  a  different  analogy,  be- 
cause that  is  one  that  came  close  to  us.  We  had  some  hearings  concern- 
in.o-  tlie  automobile  industry  on  S.  1117  this  year,  and  that  was  brought 
out  at  that  time. 

Mr.  Collins.  Thank  vou. 
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Mr.  Nash.  Mr.  Collins,  in  your  judgment  what  type  of  minimal 
steps  do  you  believe  are  required,  if  any,  to  make  the  computer  in- 
dustry more  competitive  ? 

Mr.  Collins.  Mr.  Nash,  I  have  troubled  with  that  question  for  a 
long  time,  and  I  have  no  specific  answers.  I  think  a  major  first  step 
is  recognizing  that  the  industry  is  the  sum  of  a  number  of  markets  and 
a  number  of  submarkets,  and  of  allowing  the  antitrust  laws  to  work 
in  order  to  address  the  industry  on  that  basis. 

And  if  they  prove  ineffective,  then  take  positive  steps  to  reorganize 
the  industry  to  establish  separate  entities  that  are  addressing  those 
individual  separate  businesses. 

I  believe  your  suggestion  about  a  GMAC-type  of  operation,  or 
about  requiring  IBISI  to  sell  systems  outright  to  customers,  is  a  good 
first  pass  at  possibly  solving  one  of  the  problems  of  the  industry. 

But  my  difficulty  is  that  there  are  many  problems  and  they  are 
very  much  interrelated,  and  it  is  difficult  to  say  we  should  do  this 
and  that  will  solve  all  of  our  problems. 

Perhaps,  if  some  definitive  plan  is  organized,  it  should  be  done 
in  steps  to  allow  the  industry  to  adjust  to  those  various  steps  as  we 
move  along  to  establish,  eventually,  a  competitive  industry. 

Mr.  Chumbris.  If  counsel  will  yield  ?  Again  we  bring  up  the  point 
that  has  troubled  us  in  our  other  hearings  that  we  have  held  on  this 
particular  bill. 

When  you  were  talking  about  the  GMAC  approach,  I  gather  from 
your  testimony  this  is  speculation  as  to  whether  that  would  be  a 
good  approach  or  not  a  good  approach. 

As  a  matter  of  fact,  most  of  the  testimony  we  have  received  so  far 
are  people  speculating  as  to  what  would  happen  if  the  bill  becomes 
law,  or  speculation  if  the  court  should  take  an  approach  of  divestiture. 

Indications  are  that,  in  the  earl}-  part  of  the  data  processing  in- 
dustry, if  it  had  not  been  for  the  leasing  program,  that  many  of 
the  people  would  never  have  entered  into  the  business. 

Many  of  them  were  highly  successful,  especially  in  the  earlier 
part.  Then  when  you  got  into  the  question  of  whether  they  should 
lease  or  buy,  that  is  when  some  of  the  problems  arose. 

I  think,  as  we  go  along,  we  will  have  to  delve  with  more  testimony, 
more  facts  and  figures,  statistics,  as  to  the  approach  of  whether 
a  person  should  be  permitted  to  buy  or  to  rent. 

I  think  you  pointed  out  it  might  be  bad  if  there  were  a  law  forcing 
you  to  be  forced  to  buy  it ;  is  that  right  ? 

Mr.  Collins.  Yes;  now,  I  was  talking  not  from  the  point  of  view 
of  the  end  user  being  forced  to  buy.  I  was  talking  from  the  point 
of  view  of  suggesting  that  perhaps  it  would  be  good  for  the  industry 
if  IBINI  was  forced  to  sell. 

Then  to  the  user,  that  becomes  a  decision  like  any  other  capital 
equipment  decision.  If  he  can  lease  it  from  a  third  party  then  he  will 
do  that.  If  he  wants  to  pay  cash  for  it  he  can  do  that. 

INIr.  Chuivibris.  I  was  leading  into  another  parallel  that  we  held 
hearings  on  in  the  middle  1960's.  We  were  discussing  the  automobile 
industry  at  that  time,  and  the  issue  there  was  "make  or  buy." 

In  other  words,  the  automobile  manufacturer  would  determine 
whether  they  would  make  all  their  parts  that  go  into  an  automobile  or 
buy  some  from  another  company  and  make  the  rest  of  the  car. 
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I  don't  remember  the  exact  number,  but  it  seems  to  me  there  were 
50,000  corporations  in  the  United  States  that  made  x)arts  that  went  into 
the  automobile ;  and  the  automobile  manufacturer,  rather  than  make 
;them,  bought  from  these  50,000  manufacturers.  This  might  be  a 
parallel  to  the  unlimited  number  of  small  people  who  are  in  this  data 
processing,  whether  it  is  in  software  or  peripherals,  and  who  are  living 
off  of  this  industry,  may  be  because  of  the  procedures  that  have  been  in 
effect  since  the  industry  started  in  1955. 

I  don't  know  whether  that  is  a  good  parallel.  I  am  just  throwing  it 
out  as  an  idea.  As  we  continue  with  our  hearing,  some  witnesses  may 
touch  on  that  point. 

But  from  what  I  gather,  especially  in  the  Washington  area,  every 
da}'  you  will  read  in  the  financial  columns  some  type  of  a  data  process- 
ing company,  many  of  them  very  small,  which  is  making  a  living  off 
of  this  industry. 

Washington  is  loaded  with  them,  because  of  the  fact  the  Federal 
Government  is  here  and  many  of  the  head  offices  of  corporations  are 
located  in  the  Washington  area. 

Mr.  Collins.  Could  I  make  a  couple  of  comments? 

Mr.  CiiUMBRis.  Yes. 

Mr.  Collins.  No.  1 :  One  of  the  major  problems  that  we  have  is  the 
lack  of  good  accurate  data  about  this  industry ;  and  No.  2 :  yes ;  there 
.are  many  small  companies  participating  in  this  industry,  one-  and  two- 
man  programer  shops  and  systems  shops. 

^ly  suggestion  is  that  if  this  industry  is  put  on  a  competitive  basis 
there  Avill  be  far  far  more  of  those  companies,  some  of  which  will  bo 
of  reasonable  size,  capable  of  tapping  the  public  capital  markets  and 
growing  into  very  strong  and  reasonable  competitors  in  this  industry. 

And  that  is  something  that  is  extremely  difficult  today. 

]Mr.  Nash.  I'd  like  to  aslc  about  the  market  values  of  the  various  com- 
panies like  Honeywell  and  so  forth.  If  a  restructuring  of  the  computer 
industries  would  take  place,  do  you  see  positive  or  negative  impacts  on 
the  market  values  of  computer  industry  companies  ? 

jSIr.  Collins.  Mr.  Nash,  that's  an  almost  impossible  question  to  an- 
swer unless  some  definitive  restructuring  plan  is  suggested. 

]\Ir.  Nash.  Generalizing  that  the  Justice  Department's  current  think- 
ing, as  I  know  it,  of  establishing  IBM's  general  purposes  to  assist  in 
these  operations,  there  were  a  number  of  independent  conclusions. 

Mr.  Collins.  The  Justice  Department  plan  suggests  to  me  that  the 
current  competitors  are  going  to  have  a  difficult  time  because  IBM 
would  no  longer  be  restricted  in  it's  market  share  and  could  aggres- 
sively go  after  the  other  market  shares  of  the  others  in  the  industry. 
I  think  that  plan  has  ominous  implications  for  the  rest  of  tlie  general 
purchase  systems  manufacturers.  That,  of  course,  is  one  possibility. 
There  are  many  other  possibilities. 

Mr.  Nash.  What  about  the  effect  of  the  value  of  the  IBM  share- 
holder under  this  hypothetical  plan  ? 

Mr.  Collins,  Could  I  first  go  back  to  one  previous  point  before 
moving  on  to  that  ? 

Mr.  Nash.  Sure. 

Mr.  Collins.  Many  of  the  things  that  are  liappening  today,  simply 
raising  the  question  of  a  possible  restructuring  of  the  industry  as  a 
result  of  the  Telex  litigation,  the  Justice  Department  litigation,  these 
hearings,  are  counterproductive  from  a  capital  point  of  view. 
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They  are  making  that  potential  investor  step  away  and  say  he  will 
wait  to  see  wliat  happens ;  and  the  longer  it  takes  for  something-  to 
happen  the  further  behind  those  companies  are  going  to  fall  because 
capital  is  simply  not  available. 

The  second  part  of  your  question  was  what  would  be  the  impact  on 
IBM's  stockliolders  of  any  restructuring.  Again,  there  are  so  many 
possibilities  it  is  difficult  to  detei-mine. 

I  would  say,  in  general,  that  it  would  be  a  positive  impact;  that 
the  sum  of  the  parts  would  be  valued  in  excess  of  what  the  whole  is 
valued  today. 

]\Ir.  Nasii.  I  have  no  further  questions,  ]Mr.  Chairman. 

Senator  Hart.  ]Mr.  Chumbris? 

]Mr.  Chumbris.  Tliank  you,  Mr.  Chairman.  I've  had  my  say  on  this 
particular  point.  Dr.  Mike  Granfield,  the  minority  economist,  "has  some 
questions  he  would  like  to  ask. 

Senator  Hart.  JNIr.  Granfield  ? 

Mr.  Granfield.  Thank  you,  ]Mr.  Chairman.  I'm  sure  my  questions 
will  strike  you  extremely  naive  and  uninformed.  I  readily  admit  that 
I'm  an  economist  and  we  all  admit  we  are  relatively  naive  and  unin- 
formed. 

Let  me  deal  with  this  problem  of  capital  entry.  I'd  like  to  separate 
out,  perhaps  in  the  discussion  here,  some  of  the  two  components  of 
that. 

"When  you  talk  about  a  capital  barrier  entry  do  you  mean  the  ab- 
solute amount  of  capital  that  has  to  be  raised  ? 

Mr.  CoLLixs.  Yes ;  I  do. 

Mr.  Granfield.  To  an  economist  this  is  a  very  interesting  notion, 
because  it  is  our  feeling  that  if  a  firm  is  earning  a  competitive  rate 
of  return  it  can  attract  sufficient  capital  to  expand  and  prosper.  Would 
you  agree  with  that  ? 

Mr.  Collins.  Yes ;  I  would. 

Mr.  Granfield.  Would  you  then  agree  with  the  real  problem  here 
that  if  any  firm  has  a  problem  of  raising  capital  it  must  mean  the 
investing  public  perceives  it  will  not  earn  a  competitive  rate  of  return 
relative  to  investments? 

Mr.  Collins.  That  is,  in  general,  true. 

Mr.  Granfield.  In  general,  true,  you  say. 

Mr.  Collins.  Yes.  Expectations  must  enter  that  equation. 

Mr.  Granfield.  Absolutely.  So  the  real  problem  here  is  the  barriers 
to  enry  are  not  facing  that  because  of  the  size  of  the  capital  barrier 
but  because  the  investing  public  perceives  they  will  not  earn  a  competi- 
tive rate  of  return. 

Mr.  Collins.  It's  a  combination  of  the  two  things.  The  investor 
doesn't  know  whether  or  not  that  company  in  the  future  will  be  able 
to  realize  a  competitive  rate  of  return. 

If  you  build  and  ship  $100  million  worth  of  equipment,  you  can 
tell  immediately.  You  know  what  your  production  costs  are.  You 
know  what  your  marketing  costs  are.  You  can  tell  whether  or  not 
you  were  realizing  a  competitive  rate  of  return. 

In  a  rental-based  market  it  may  be  5  or  6  years  before  you  know 
whether  or  not  that  return  will  be  a  reasonable  return. 

Mr.  GRiVNFiELD.  You're  telling  me  your  risk  is  higher,  the  longer 
expectation  of  a  rate  of  return  or  the  longer  investment  arising 
because  the  uncertainties  involve  a  good  deal  of  risk. 
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Mr.  CoLLixs,  Absolutely. 

Mr.  Granfield.  Again  we  come  back  to  the  risking  investment  at 
a  higher  rate  of  return  the  investor  will  demand  before  he  invests  his 
funds. 

You're  telling  me  the  computer  business  is  not  the  size  of  the  capital 
barrier  ? 

It's  really  inherent,  j'ou're  telling  me,  because  of  the  technological 
structure  of  the  industr}^  that  perhaps  there's  a  high  risk  involved 
so  that  the  investor  will  demand  a  higher  nominal  return  than  he 
would  in  an  industry  in  which  the  technology — in  any  case,  you  can 
start  a  business  in  a  short  amount  of  time. 

Mr.  Collins.  It  is  also  the  absolute  size  of  that  barrier. 
Mr.  Granfield.  Could  you  please  explain  that  ? 

]Mr.  Collins.  I  can  explain  it  in  the  sense  that  if  we're  addressing 
the  industry  as  a  total  computer  system's  industry,  that  means  that 
an  extremely  large  amount  of  capital  must  be  committed  to  enter 
that  industry. 

If  we  are  addressing  the  industry  as  the  sum  of  individual  sub- 
markets  and  individual  products,  a  considerably  lower  amount  of 
capital  must  be  raised,  then,  to  enter  that  industry. 

So  you're  absolutely  right.  That  risk  element  is  extremely  important, 
but  the  absolute  size  of  that  barrier  is  also  an  extremely  significant 
factor. 

Mr.  Granfield.  Are  you  claiming  that  the  only  way  to  successfully 
enter  this  industry  is  on  a  total  systems  basis  ? 

Mr.  Collins.  I'm  suggesting  that  IB^I's  actions,  in  the  case  of  the 
plug-compatible  peripheral  subsystems  manufacturei"s,  said  exactly 
that ;  yes. 

Wall  Street  seems  to  be  stuck  with  the  paradox  of  if  I  invest  in  a 
company  in  the  industry  and  it  is  successful,  then  IB]\I  will  take  steps 
to  cover  that  particular  submarket  or  that  particular  flank. 

If,  on  the  other  hand,  the  company  is  not  successful,  I  had  no  reason 
investing  in  it  in  the  beginning. 

Mr.  Granfield.  Are  all  the  plug  compatibles  now  at  a  dreary  state 
in  terms  of  rate  of  return  ?  Let  me  be  more  specific.  I  have  a  list  here 
of  the  CIA  members. 

Unfortunately  all  I  have  is  their  revenues  and  I  note  that  some  have 
actually  experienced  decrease  in  total  sales  for  1970  to  1973  and  some 
have  been  flat. 

Despite  the  fact  that  some  are  experiencing  increases  in  sales,  are 
all  of  them  experiencing  low  earnings  performance  ? 

Mr.  Collins.  No;  not  necessarily.  The  pi-incipal  and  major  factors 
in  the  industry  initially— the  Telex  Corp.,  Memorex.  and  California 
Computer  Products — are  ha\ang  varying  degi^es  of  problems. 

Telex  took  a  writeoff  in  its  fiscal  year  ended  March  31.  1974,  that 
reduced  its  stockholders  equity  to  effectively  zero.  Telex  is  effectively 
out  of  the  business. 

Mv.  Granfield.  Could  it  be  Telex  lost  its  business  to  other  plug 
compatibles  rather  than  IBM?  I  mean,  to  more  successful  plug-com- 
patible firms  ? 

Mr.  Collins.  No.  I  believe  that  is  a  consideration,  but  I  do  not 
believe  that's  true,  and  I  believe  the  evidence  suggests  that  it  isn't 
true. 
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Memorex,  of  course,  also  lias  extreme  difRculties  from  a  capital 
point  of  view.  California  Computer  Products  is  an  interesting  case 
because  the  company  saw  what  Avas  coming  and  redirected  its  disk 
drive  efforts  to  supplying  Univac,  supplying  Burroughs,  and  supply- 
ing General  Automation;  and  the  companv  will  record  probably  a 
very  successful  year  in  the  year  ending  June  80,  1974. 

They  Avill  probably  earn  about  $1.00  a  share  on  revenues  of  $125 
million,  and  their  common  stock  is  selling  at  aljout  $8  a  share,  and  they 
cannot  raise  permanent  capital  at  reasonable  terms. 

Mr.  Gr-vnfield.  That's  the  key  thing:  reasonable  terms. 

]Mr.  CoLLTxs.  Yes. 

Mr.  Graxfield.  They  can  raise  the  capital.  They  can  raise  the  funds 
with  a  bond  issue,  but  the  yield  on  that  might  be  prohibitive. 

Mr.  Collins.  Sure. 

Mr.  Granfield.  I  want  to  make  that  point  quite  clear.  They  can 
raise  the  capital. 

Mr.  Collins.  "Well,  yes,  it's  true;  but  not  necessarily  true.  The  cost 
of  raising  that  capital  may  be  counterproductive.  It  may  not  be 
worth  it. 

In  fact,  that's  the  reality  of  the  industry  today.  If,  in  fact,  to  get 
that  long-term  debt,  the  company  has  to  put  equity  sweeteners  in  there 
in  terms  of  common  stock  and  such  that  through  committing  that 
additional  capital  over  the  2  years,  they'll  end  up  being  at  a  place  in 
current  stockholder  benefit  below  where  they  might  be  now. 

Companies  are  in  the  position  now  where  they're  saying  that  be- 
cause of  the  cost  of  capital,  it's  not  even  worth  it  to  expand.  We  may 
as  well  stay  where  we  are. 

Mr,  Granfield.  I  understand  many  firms  today  are  facing  that 
problem.  It's  not  unique  to  plug  compatibles.  Many  firms  given  the 
prime  rate,  the  cost  of  floating  a  bond  issue,  can't  afford  to  expand  at 
this  point  of  time. 

Mr.  Collins.  That  is  absolutely  true,  and  I  addressed  that  ques- 
tion in  my  statement  to  suggest  that  that  is  true  as  a  generality,  but 
in  terms  of  the  general  purpose  computer  industry,  that  there  are 
unique  considerations. 

INIr.  Granfield.  Because  they  are  more  competitive  than  other 
industries  ? 

Mr.  Collins.  No;  not  because  they  are  more  competitive.  Because 
that  capital  barrier.  No.  1,  is  so  enormous;  No.  2,  IBM  has  suggested 
by  its  past  practices  that  competition  on  anything  but  a  total  systems 
basis  is  impossible;  and  No.  3.  because  investors  have  already  lost 
tremendous  amounts  of  money  in  this  industry  because  they  did  not 
understand  the  nuances  of  the  industiy.  The}^  understand  now  and 
they're  staying  away. 

Mr.  Granfield.  You  can  perhaps  view  this  as  there  might  be  ex- 
cesses in  the  industry.  I  understand  other  industries  are  experienc- 
ing severe  growing  pains.  Is  that  your  impression? 

INIr.  Collins.  Yes ;  that's  true.  It  happens  often. 

Mr.  Granfield.  It  happens  often  that  we  find  excess  energy  and 
the  profit  isn't  there  because  of  vigorous  competitive  pressures. 

INIr.  Collins.  Absolutely. 

Mr.  Granfield.  It  doesn't  imply  anything  wicked  or  evil  going  on. 
Is  that  not  correct  ? 
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]\[r.  Collins.  Sure.  That's  absolutely  true.  I'm  suggesting  this  is 
dilferent. 

]Mr.  Graxfield.  It  may  be  different. 

]Mr.  Collins.  It  maye  be  different. 

Mr.  Granfield.  That's  a  legal  question  that  has  not  been  litigated 
completely.  Is  that  not  correct  ? 

^Nlr.  Collins.  Well,  I 

]Mr.  Graxfield.  Certainly,  that  remains  unanswered. 

]Mr.  Collins  [continuing].  I'm  attempting  to  avoid  that  legal  ques- 
tion. 

]Mr.  Granfield.  Let's  deal  with  the  financial  economic  considera- 
tions. That  question  remains  unanswered. 

]Mr.  Collins.  I'm  sorry.  Could  you  repeat  that  ? 

Mr.  Granfield.  It's  not  clear.  Is  it  clear  as  to  why?  It  might  be 
because  certain  answers  of  IBM;  it  might  be  because  of  competitive 
pressures  leading  out  to 

Mr.  Collins.  It's  all  of  those  things.  You're  absolutely  correct.  But 
as  I,  on  a  day-to-day  basis,  talk  to  people  that  are  potential  investors 
in  this  industry  and  we  discuss  the  reasons  why  they  may  or  may  not 
make  an  investment  in  the  industry,  there  are  two  reasons  that  come 
out  and  come  out  very  loud  and  clear. 

One  is  the  systems  lock;  the  other  is  the  capital  barrier;  and  the 
capital  barrier  would  not  be  so  important  if  IBM  did  not  take  full 
advantage  of  it. 

JNIr.  Grax^^field.  As  I  read  my  reports  from  Merrill  Lynch  and  also 
Standard.  I  am  fraught  with  great  uncertainty  with  almost  every 
major  industry  I  would  want  to  invest  in. 

I  think  about  petroleum  and  the  allegedly  high  profits.  I  don't  know 
how  long  they're  going  to  last.  I  now  read  in  the  "Washington  Post 
that  there  are  excess  supplies  of  petroleum  available  with  the  threat 
of  price  controls,  et  cetera. 

I  look  at  the  automobile  industry.  It's  related  to  the  energy  problem. 
That  concerns  me  in  terms  of  earning  a  normal  rate  of  return. 

I  look  at  steel.  They're  doing  very  well  now.  Traditionalh'  they 
don't.  They  only  have  a  few  good  years  of  prosperity. 

What  I'm  saying  is  the  whole  aura  of  investments  today  are  fraught 
with  great  uncertainty,  in  part  because  of  inflation,  in  part  because 
they  feel  there's  not  sufficient  capital  available  on  cross  industries. 

You're  saying  this  industry  is  more  unique  than  that.  But  every 
industry  spokesman  says  our  industry  has  more  profits  than  anybody 
else,  and  ultimately  they  turn  to  Washington  for  help. 

Nonetheless,  I  see  problems  across  the  board  because  of  capital  crunch 
and  constraints. 

Mr.  Collins.  I  agree  with  you  completely.  The  capital  market,  in 
general,  in  this  country,  is  in  bad  shape. 

Mr.  Granfield.  The  money  machines  have  slowed  down. 

Mr.  Collins.  Virtually  to  a  halt  in  some  particular  areas. 

Mr.  Granfield.  Let  me  come  to  another  problem  here,  and  hope- 
fully it  will  be  related,  at  least  in  my  vague  mind,  to  this  capital  bar- 
rier problem. 

IBM  is  a  total  system. 

]Mr.  Collins.  Total  computer  systems  family. 
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Mr.  Granfield.  Control  data  is  basically  the  liighest  technology 
industry,  scientifically  based  in  computers.  Is  that  correct  i 

JNIr.  Collins.  Yes,  that's  the  emphasis. 

Mr.  Granfield.  Is  that  what  Burroughs  is,  too? 

Mr.  Collins.  No.  Burroughs  has  a  product  line  that  is  somewhat 
similar  in  the  breadth  of  that  product  line  to  the  IBM  product  line. 

However,  Burroughs  has  picked  out  individual  product  lines,  ter- 
minal subsj'stems,  and  lousiness  accounting  machines  markets  where 
equipment  could  be  sold  outright,  and  they've  also  concentrated  very 
heavily  on  one  of  their  traditional  markets  and  that's  the  banking- 
market,  again  where  a  product  could  be  sold  outright. 

Mr,  Granfield.  NCR  is  where?  Where  are  they  now?  Where  are 
they  concentrating  their  attentions  ? 

Mr.  Collins.  Primarily  on  the  lower  end  of  tliat  systems  market. 

]\Ir.  Granfield.  Sperry  Rand  ? 

Mr.  Collins.  Sperry  Rand.  Almost  across  the  board,  with  emphasis 
on  the  higher  end. 

jSIr.  Granfield.  Honeywell  ? 

Mr.  Collins.  Honeywell,  virtually  across  the  board. 

Mv.  Granfield.  GE  ?  Where  were  they  ? 

Mr.  Collins.  GE  concentrated  on  time  sharing,  a  concept  that  later 
became  generally  accepted  within  the  industry,  but  they  did  the  pio- 
neei'ing  in  that  effort. 

The  GE  and  Honeywell  product  line  fit  together  such  that  if  you 
did  ask,  or  if  j^ou  are  going  to  ask,  the  Honeywell  question,  that's  what 
gave  Honeywell  that  full  product  line. 

Mr.  Granfield.  AVliere  was  GE?  The  kind  of  machine  that  was 
selling? 

Mr.  Collins.  They  were  on  the  low  end  of  the  spectrum  and  on  the 
very  high  end. 

Mr.  GR.VNFIELD.  RCA  ? 

INIr.  Collins.  RCA  was  very  much  medium-to-large  systems. 

Mr.  Granfield.  Now,  I'd  like  to  review  what  you  told  me  here.  That 
was  also  my  very  naive  impression.  NCR  is  an  area  where  they  tradi- 
tionally had  some  comparative  advantage,  or  at  least  wanting  to  tie 
tlie  computers  in  certain  low-level  machines.  Is  that  not  correct? 

INIr.  Collins.  Yes,  that's  correct;  in  the  sense  they  had  that  office 
equipment  marketing  organization. 

Mr.  Granfield.  Control  data  organized  what  I  would  regard  as  one 
of  the  finest  teams  of  solid  state  physicists  and  electrical  engineers 
available  in  the  industry;  is  that  not  correct? 

Mr.  CoLiJNS.  That's  correct. 

Mr.  Granfield.  Were  the}^  not  founded  by  a  similar  gentleman  ? 

Mr.  Collins.  Yes. 

Mr.  Granfield.  GE  went  to  the  top  end  of  the  field  because  they 
received  some  governmental  contracts  in  developing  computers  with 
respect  to  municipal  guidance  systems.  Is  that  not  correct  ? 

Ml-.  Collins.  I  can't  verify  that.  I  will  accept  it. 

]Mr.  Granfield.  Where  they  had  some  previous  background.  With- 
out going  into  the  other  details  of  the  firms,  it  seems  to  be  that  each  one 
of  these  firms  has  entered  the  field  where  the  fellow  had  a  technologicnl 
comparative  advantage  or  at  least  could  conceivably  develop  that. 

Mr,  Collins.  That's  correct. 
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Mr.  Granfield.  From  what  I  understand  IBM  perceives  the  field 
as  a  much  broader  technologically-based  field.  In  reading  articles  sub- 
sequently published  by  GE,  IBM's  great  insight  and  genius  allegedly 
was  they  saw  this  as  a  service-based  industry;  just  as  important  as 
developing  good  hardware,  developing  personnel  to  show  the  customer 
how  to  effectively  use  his  hardware. 

It  would  seem  to  me  that  one  interpretation  of  what's  happening 
in  this  industry  is  that  IBM's  success  is  in  part  based  upon  their  per- 
ception that  this  was  a  service;  more  important,  a  service-based 
industry  than  a  technology-based  industry;  that  it's  important  to 
have  good  hardware;  it's  even  more  important  to  have  personnel 
needed  to  show  the  customer  how  to  effectively  use  this  hardware. 
And  this  is  where  they  spend  an  amount  of  funds  to  develop  what 
economists  call  "human  capital." 

In  other  words :  In  the  computer  industry  you  could  develop  physi- 
cal capital,  and  very  competent  physical  capital,  but  IBINI  developed 
physical  capital  as  well  as  human  capital;  the  human  capital  being 
their  salesmen  and  technical  staff  to  service  their  computers. 

This  is  what  has  led  to  their  success,  as  opposed  to  some  of  the  other 
allegations  made,  and  looking  across  the  board  here,  each  firm  has 
attempted  to  enter  the  computer  industry  where  it  felt  they  had  a 
technological,  comparative  advantage  and  simply  ignored,  relative 
to  IBM,  this  other  critical  aspect  of  the  industry.  Do  you  have  any 
comment  on  that  naive  interpretation  ? 

Mr.  Collins.  Yes.  My  comment  would  primarily  focus  on  the  fact 
that,  liowever  well  or  less  well,  these  companies  understood  the  indus- 
try at  the  time  they  were  addressing  it — they  realized  that  c^st  of 
entry  was  so  huge  that  they  had  to  focus  on  some  aspect  of  the  indus- 
try 'where  they  had  a  technical  advantage,  where  they  could  sell 
equipment  outright,  where  they  didn't  have  to  have  an  army  of 
salesmen  and  of  systems  engineers  and  of  support  activities — in  order 
to  initially  get  into  that  market  that  that's  the  basis  for  these  com- 
panies focusing  on  those  individual  markets. 

IBISI,  on  the  other  hand,  had  huge  deferred  profitability  in  its  tab- 
ulating machine  lease  base  and  a  "marketing  group  established  such 
that  it  was  simply  a  natural  extension  of  their  dominance  of  that 
market  that  allowed  them  to  absorb  those  initial  front  end  costs,  again 
the  high  cost  of  entry  getting  into  the  market. 

The  paradox  is  that  if  any  one  of  those  companies  had  attempted 
to  address  the  general  purpose  systems  market  by  building  that  ex- 
tremely capable  sales,  field  service,  systems  support  activity,  and 
shippiiio-  that  product  on  a  lease  basis  the  losses  would  have  been 
so  huge  that  they  could  never  raise  that  next  level  of  financing  that 
they  needed  in  order  to  stay  in  the  industry. 

Mr.  Granfield.  That's  because  you  would  perceive  they  wouldn't 
be  under  a  comi-)etitivc  rate  of  return.  I  don't  know  that  they  couldn't 
raise  the  capital.  They  were  not  effectively  spending  that  capital  as 
other  alternative  investments  open  to  the  investing  public. 

Mr.  Collins.  Let's  take  Control  Data  in  the  mid-1960's.  The  para- 
dox is  that  the  company  was  extremely  successful  in  huge  number 
crunches  that  thev  sold  to  the  scientific  market. 

If  they  made  the  decision  that  the  incremental  $100  million  worth 
of  equipment  that  they  were  going  to  ship  in  that  next  year  was  going 
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to  be  into  tlie  general  purpose  market  and  they  put  together  that 
entire  support  activity  that  was  required  and  they  shipped  that  equip- 
ment on  a  lease  basis,  my  example  in  my  statement  shows  the  negative 
numbers  that  would  have  shown  up. 

The  paradox  is  that  if  they  would  have  made  that  decision  they 
never  would  have  gotten  any  more  money  to  be  able  to  pursue  that 
activity;  and  indeed,  it's  questionable  whether  or  not  Control  Data 
would  have  survived  if  they  did  not  acquire  Commercial  Credit  at  the 
time  that  they  did. 

Mr.  Granfield.  You  have  indicated,  and  we  have  heard  this  in 
previous  testimony,  that  IBM  only  innovates  when  competitive  pres- 
sures force  them  to.  Yet  it  is  my  understanding  that  one  reason  Gen- 
eral Electric  and  RCA  dropped  out  of  this  industry  is  the  rapid  pace 
of  technological  change. 

Let  me  explain  my  point.  It  may  be  a  strange  one  but  it  says  that 
if  IBM  had  been  allowed  to  pursue  their  normal  pace  of  technological 
development,  and  these  other  firms  are  now  trying  to  leap  frog  ahead 
in  technology,  that  we  would  still  see  RCA  and  GE  in  this  business. 

Mr.  Collins.  Yes :  I  agree. 

Mr.  Granfield  What  I'm  saying  is  it  is  the  competitive  technique 
used  by  IBM's  competitors  that  drove  GE  and  RCA  out  of  business, 
not  IBM. 

Mr.  Collins.  As  a  generality  I  agree.  "\^niat  we  run  into  is  a  paradox 
of  many,  many  paradoxes  of  a  rental  based  market. 

Yes,  to  a  degree  that  was  true.  It  was  perhaps  Burroughs  innovating 
an  increasing  market  share  that  led  IB]M  to  announce  its  System  370, 
which  then  in  turn  led  RCA  to  drop  out  of  the  industry.  But  that 
does  not  negate  the  fact  that  given  a  less  competitive  environment  in 
the  industry,  that  the  motivation  of  the  leading  rental  based  company 
to  innovate  will  be  significantly  less. 

Mr.  Granfield.  Just  one  "final  point  I  would  like  to  bring  out. 
We  have  heard  a  lot  about  technological  innovation. 

To  economists  this  has  two  sides :  You  must  not  only  innovate  but 
innovate  a  product  that  sells  to  the  consumer  at  a  reasonable  price 
throujrh  a  reasonable  level  of  services  for  that  price. 

There  are  times  when  we  innovated  too  quickly.  One  example  I 
would  bring  out.  Xo  one  would  dispute  that  the  latest  Polaroid 
camera  is  a  technological  wonder  which  may  yet  undo  the  great 
previous  miracle  of  tlie  Polaroid  Coi-p.  Because  from  what  I  under- 
stand tliey  brought  tliat  technological  innovation  onto  the  market 
too  rapidly,  and  they  are  having  tremendous  service  problems  with  that 
pai'ticulnr  camera. 

What  I'm  saying  is  that  many  industries  are  parallel  to  this.  It's 
important  to  time  that  technological  innovation  to  the  point  where  it 
can  be  adequately,  reasonably,  and  viably  serviced,  not  where  they 
can  perform  on  1  day  a  tremendous  technological  feat. 

Service  is  tlie  name  of  the  game.  We  can  see  that  happening  in  the 
automobile  market.  The  automobile  buying  public  has  decided  that 
gadgetry — tlie  diminishing  returns  of  gadgetry  and  increasing  returns 
to  reliability — I'm  saying  that  is  the  critical  decision  tliat  always  has 
to  be  made. 

The  more  technologically  advanced  the  field,  the  more  difficult  and 
complex  that  decision  becomes,  so  to  fault  a  firm  for  not  beating  its 
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competitor  to  tlie  market  witli  what  looks  like  a  new  improved  prod- 
uct is  a  yevj  difficult  question  because  that  product  must  also  perform 
reliably. 

I  can  think  of  no  other  area  than  in  the  computer  area  where  these 
become  more  apparent.  I  have  been  with  five  different  universities 
where  we  innovated  new  systems.  I  have  gotten  a  peptic  ulcer  every 
time. 

I  was  more  than  satisfied  with  my  previous  service.  I  know  you 
ultimately  have  to  innovate,  but  I  felt  every  time  the  cost  of  that 
innovation  to  the  use  of  myself  was  extremely  high. 

That's  an  uncalculated  cost  in  man-hours  and  time  that  I  put  in  and 
that  happens  with  all  end  users.  Those  are  the  hidden  costs  of  too 
rapid  an  innovation.  If  you  want  to  comment,  please  do. 

Mr.  Collins.  Just  very  briefly.  Again,  I  agree  that  the  service  com- 
j)onent  is  extremely  important,  but  does  that  enter  in  all  areas? 

For  example,  didn't  we,  for  many  years,  have  to  use  a  keypunch 
and  a  verifier  for  data  entry,  when  finally  they  were  combined  into  a 
buffered  keypunch  that  saved  that  customer  a  heck  of  a  lot  of  money. 

Xow  that  was  a  technological  innovation  that  I  believe  did  not 
come  from  IBM.  I  believe  there  is  a  pretty  good  reason  why  it  didn't 
come  from  IBINI,  and  the  whole  data  entry  market  is  similar  to  that. 

I  mentioned  before  my  example  of  the  6:250-BPI  tape  drive.  You 
don't  need  a  high  level  of  service  to  implement  something  like  that, 
but  it  could  save  the  customer  tremendous  amounts  of  money. 

Mr.  Granfield.  Thank  you  very  much. 

Senator  Hart.  Are  there  any  other  questions?  Thank  you  very 
much  for  an  interesting,  as  well  as  informative,  discussion. 

The  Senate  has  scheduled  consideration  of  a  bill  that  came  out  of 
the  Judiciary  Committee.  There  is  an  amendment  which  I  feel  the 
bill  requires.  A  notice  has  just  been  received  that  the  bill  is  now  open 
for  amendments. 

For  this  reason  I  must  recess  the  hearing.  Under  the  Senate  order, 
debate  on  amendments  is  limited  to  30  minutes. 

Let's  be  optimistic  and  recess  until  noon. 

[Whereupon,  at  11 :  10  a.m.,  the  subcommittee  recessed,  to  recon- 
vene at  12  noon  this  same  day.] 

[The  following  was  received  for  the  record  :] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF  EUGENE  K.   COLLINS 

Ewhibit  1. — Prepared  Statement  of  Mr.  Collins 

Prepared  Statement  of  Eugene  K.  Collins,  Director  of  Research,  Evans  & 

Co.,  New  York,  N.Y. 

My  name  is  Eugene  K.  Collins.  My  business  address  is  300  Park  Avenue, 
New  York,  New  York  10022.  I  am  Director  of  Research  and  a  security  analyst 
specializing  in  the  computer  industry  at  Evans  «&  Co.,  Inc.,  a  New  York  Stock 
Exchange  firm  that  is  engaged  in  investment  banking,  investment  re.search  for 
financial  institutions  and  brokerage.  IMy  undergraduate  work  was  done  in  elec- 
trical engineering  and  economics  and  I  studied  investments  and  finance  at  the 
New  York  University.  Graduate  School  of  Business. 

I  have  been  a  security  analyst  at  New  York  Stock  Exchange  firms  since  19fi."», 
initially  following  technology  companies  generally  and  aerospace  and  office  equip- 
ment companies  specifically.  Since  1068,  my  analysical  work  has  been  almost 
exclusively  in  the  computer  industry,  except  for  a  lirief  period  during  1071- 
1972.  During  that  timeframe,  I  developed  and  published  forecasts  of  the  U.S. 
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economy  aud  formulated  overall  investment  strategy  as  Associate  Director 
of  Research  for  the  New  York  institutional  research  operation  of  Black  &  Com- 
pany. 

My  analytical  work  in  the  computer  industry  has  focused  primarily  on  IBM 
and  on  young  technology  companies  that  might  be  able  to  successfully  pene- 
tx'ate  the  industry.  My  interest  in  young  companies  in  the  industry  and  in  IBM 
are  closely  related  disciplines  since  IBM  is  the  computer  industry  and  the 
business  practices  of  IBM  largely  determine  the  economic  structure  of  the 
industry. 

I  regularly  advise  companies  in  the  industry  on  the  subject  of  future  financing 
plans  and  I  successfully  raised  initial  financing  for  a  company  in  the  industry. 
In  196S.  I  was  instrumental  in  first  introducing  peripheral  subsystems  manufac- 
turers to  Wall  Street  and  to  financial  institutions  as  potentially  attractive  invest- 
ments in  tlio  industry  ;  and  have  closely  followed  the  rise  and  fall  of  those  com- 
panies as  meaningful  competitors  in  the  industry.  I  am  generally  regarded  as 
Wall  Street's  resident  expert  on  computer  peripheral  equipment  manufacturers. 

In  my  current  capacity  as  a  security  analyst  at  Evans  &  Co.,  I  act  as  a  con- 
sultant to  i^anks,  insurance  companies  and  mutual  funds  on  the  subject  of  invest- 
ing in  tlie  compiiter  industry  :  and  I  publish  extensively  on  the  industry  and  on 
individual  companies  in  the  industry.  Many  of  my  remarks  today  will  reflect 
impressions  that  I  have  received  through  almost  daily  contact  with  major  finan- 
cial institutions  over  a  period  of  six  years. 

My  statement  today  will  deal  with  : 

(1)  Tlie  ability  to  raise  capital  and  the  role  that  capital  plays  in  determining 
competition  in  all  U.S.  industry  ; 

(2)  The  unique  importance  of  capital  to  the  computer  industry,  because  of  the 
rental-base  nature  of  the  general  purpose  computer  systems  market ; 

(3)  IBM's  computer  systems  competitors  and  the  degree  to  which  they  have 
"successfully"'  entered  the  industry  and  can  provide  meaningful  competition  in 
the  future ; 

(4)  The  computer  peripheral  subsystems  manufacturers  as  a  case  study  in 
the  effectiveness  of  the  capital  barrier  to  block  entry  into  tlie  industry  :  and. 

(5)  The  outlook  for  even  less  competition  in  the  computer  industry,  liecause 
of  the  highly  selective  nature  of  investment  interest  in  the  industry  today. 

INTRODUCTION 

The  computer  industry  is  the  fastest  growing  major  industry  in  this  country 
and  in  the  world.  The  industry  has  already  contributed  to  vast  social,  economic 
and  political  change  in  its  brief,  twenty-year  history ;  and  the  next  twenty  years 
promise  to  be  even  more  dynamic  because  of  quantum  leaps  in  semiconductor 
technology',  the  inci'eased  sophistication  of  the  computer  user  and  the  marriage 
of  computer  and  communications  technologies. 

The  industry  combines  tlie  best  of  our  natural  resources :  in  management  and 
systems  skill,  capital  aud  technology.  The  future  progress  of  the  computer  in- 
dustry will  have  a  significant  impact  on  all  other  important  industries  in  this 
country,  on  national  defense  and  on  the  futin-e  productivity  of  the  U.S.  economy, 
in  general.  The  products  and  services  of  the  industry  will  reach  more  and  more 
into  our  daily  lives. 

Yet,  there  are  very  few  companies  in  the  computer  industry  that  receive  serious 
investment  consideration  today.  The  answer  to  the  apparent  paradox  of  a  grow- 
ing and  dynamic  technology -based  industry  and  the  highly  selective  nature  of 
current  investment  interest  can  be  found  in  the  structure  of  the  computer 
industry. 

There  are  two  major  liarriers  to  entry  into  the  general  purpose  computer 
industry  :  the  "systems  lock"  and  the  highly  capital  intensive  nature  of  the  indus- 
try. Together  they  form  an  absolute  barrier  to  entry  that  would  allow  IBM  to 
control  virtually  100%  of  the  general  purpose  computer  market,  in  my  opinion,  if 
IBM  did  not  operate  under  self-imposed  constraints  tliat  limit  its  market  share  to 
00-70'^'^.  Basic  to  establishing  and  maintaining  the  two  principal  barriers  to  entry 
is  IBM's  policy  of  marketing  a  total  bundled  computer  system  on  a  short  term, 
risk  lease  basis. 

Testimony  before  this  sultcommittee  has  extensivel.v  addres.sed  the  esoteric 
subject  of  the  "systems  lock"  and  IBM's  related  marketing  support  activities.- 
Simply  stated,  the  high  level  of  end-u.ser  systems'  support  provided  by  IBM  com- 
bined with  the  investment  in  IBM  softwai'e  l)y  a  computer  installation  discour- 
ages users  from  switching  to  another  systems  manufacturer. 
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The  perspective  tliat  I  hope  to  bring  to  these  hearings  is  the  unique  importance 
of  the  financing  question  to  the  structure  of  the  computer  industry;  and  some 
insight  into  how  the  highly  capital  intensive  nature  of  the  industry  is  created  and 
maintained  to  provide  an  effective  barrier  to  entry. 

COMPETITION    AND    THE   ABILITY   TO   RAISE   CAPITAL 

The  basic  thrust  of  my  remarks  can  be  generalized  to  apply  to  all  highly  con- 
centrated industries  :  iu  order  to  have  competition  within  an  industry,  competitive 
entities  must  have  the  ability  to  raise  or  to  internally  generate  the  capital  neces- 
sary to  successfully  compete.  This  consideration  is  particularly  important  today 
because  of  the  increasing  concentration  of  the  control  of  investment  assets 
at  major  financial  institutions  and  because  of  the  shortage  of  capital  that  exists 
today  in  this  country  and  will  continue  to  exist  for  the  foreseeable  future. 

My  background  is  financial,  not  legal,  but  as  a  financial  analyst  many  elements 
of  Chief  Justice  White's  and  Judge  Hand's  definition  of  a  monopoly  are  exactly 
the  same  as  the  generally  accepted  criteria  for  the  ideal  equity  investment  at 
most  large  financial  institutions ;  a  company  that  has  the  dominant  position  in 
its  industry  and  the  power  to  exclude  competition :  and  a  company  that  has  the 
ability  to  control  prices  within  its  industry.  I  might  add  one  other  criterion  of 
the  ideal  equity  investment :  a  company  that  also  has  the  capability  to  frustrate 
any  legal   challenge  to  its  dominant  industry  position   on   antitrust  grounds. 

The  similarity  between  the  definition  of  a  monopoly  by  Chief  Justice  White 
and  Judge  Hand  and  Wall  Street's  definition  of  the  ideal  equity  investment 
helps  explain  the  now-infamous,  "two-tier"  equity  markets  that  have  developed  in 
this  country  over  the  past  few  years.  Institutional  investors  have  been  primarily 
interested  in  accumulating  large  equity  investments  in  their  "favorite  fifty" 
and  have  had  only  passing  and  lukewarm  interest  in  other  equity  investments. 
I  submit  that  it  is  no  accident  that  the  top  five  companies  on  the  list  of  the 
fifty  institutional  favorites,  IBM,  Exxon,  American  Telephone,  Xerox  and 
Eastman  Kodak  are  all  being  challenged  on  antitru.st  grounds  by  either  the 
Justice  Department,  the  FTC  or  by  private  litigants. 

THE   UNIQUE   IMPORTANCE   OF   THE   FINANCING    QUESTION    TO    THE    GENERAL   PURPOSE 

COMPUTER   INDUSTRY 

Although  the  ability  to  raise  capital  is  an  important  consideration  in  deter- 
mining real  and  potential  future  competition  in  any  industry,  it  is  a  uniquely 
important  factor  in  the  general  purpose  computer  industry.  Its  unusual  importance 
to  the  computer  industry  relates  to  IBM's  practice  of  marketing  a  total  bundled 
computer  system  on  a  rental  basis. 

Some  clarification  of  the  market  that  is  being  addressed  is  necessary.  The 
general  purpose  computer  systems  market  refers  to  systems  typically  used  in  a 
commercial  and  in  a  mixed  commercial /scientific  data  pi-ocessing  environment 
in  manufacturing,  retailing,  banking,  federal  and  state  government,  insurance, 
etc.  It  excludes  dedicated  applications  computers  such  as  minicomputers  and 
microprocessors,  not  because  it  would  make  a  meaningful  difference  in  any  total 
market  share  calculation,  but  because  the  structure  of  those  markets  is  signifi- 
cantly different  from  a  financing  point  of  view.  Specifically,  minicomputers  and 
microcomputers  are  sold  outright  to  end  users  and  to  original  equipment  manu- 
facturers (OEMs),  while  general  purpose  systems  are  typically  marketed  on  a 
rental  or  lease  basis.  My  remarks  also  exclude  computer  supplies  such  as  computer 
tape,  disk  packs,  and  punched  cards  because,  in  general,  supplies  also  are  sold 
outright  to  data  processing  installations. 

The  general  purpose  systems  market  is  by  far  the  largest  and  most  important 
segment  of  the  total  computer  market.  The  installed  base  of  general  purpose  sys- 
tems accounted  for  91.2%  '  of  the  total  domestic  installed  base  of  computers  at 
year-end  1973,  based  on  dollar  value ;  and  the  total  dollar  value  of  installed 
computers  was  $29.9  billion,  including  dedicated  applications  computers.  Of  the 
total  domestic  general  purpose  systems  installed  base  at  year-end  1973,  IBM's 
market  share  was  63.8%. 

IBM's  practice  of  marketing  computer  systems  on  a  short  term,  rental  basis 
holds  tlie  key  to  the  high  capital  barrier  to  entry  into  the  industry ;  and  can 
best  be  illustrated  by  example. 

1  Source :  All  market  share  and  installed  base  data  from  International  Data  Corporation, 
Newtonville,  Massachusetts. 
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A  typical  manufacturing  company  that  produces  and  marlvets  $100  million  in 
products  in  a  year  records  sales  of  $100  million  and  a  pretax  profit,  If,  on  the  other 
hand,  that  same  manufacturing  company  produces  and  ships  the  $100  million  in 
product  on  a  short  term,  risk  lease  basis  (the  standard  in  the  general  purpose 
computer  industry)  a  large  negative  cash  flow  and  a  substantial  reported  loss 
is  realized  under  generally  accepted  accounting  practices. 

The  first  year  of  operation  of  two  identical  companies — with  one  shipping 
on  an  outright  sale  basis  and  the  other  shipping  on  a  rental  basis— can  be  il- 
lustrated as  follows : 

TABLE  11 
[In  millions  of  dollars] 

Outright  Rental 

sale  base 


Shipments  (1st  year). 


100  100.0 


65 

8.1 

25 

25.0 

10 
10 

10.0 
10.0 

45 

45.0 

Revenues - --  100  12.5 

Cost  of  sales - --  35  4.4 

Gross  profit- 

Expenses: 

Marketing - 

Research  and  development.. 

General  and  administrative .- 

Total -- 

Net  profit  (loss)  before  taxes -- 20  —36. 

'  Example  is  obviously  oversimplified  but  the  numbers  are  a  reasonable  approximation  of  the  revenue  and  cost  structure 
of  the  general  purpose  computer  industry.  Exact  numbers,  of  course,  are  not  available  because  they  are  a  closely  guarded 
secret  at  most  companies  in  the  industry. 

The  difference  in  realized  revenues  between  the  manufacturing  company  that 
sells  outright  and  a  company  that  ships  its  product  on  a  lease  or  rental  basis  is 
straight  forward.  Typical  computer  industry  leases  pay  out  over  48  months  (the 
sale  price  is  about  48  times  monthly  rental).  Consequently,  in  the  first  twelve 
mouths  of  installation,  computer  equipment  generates  25  percent  of  the  full 
purchase  price  or  $25  million  in  my  example.  During  the  first  full  year,  assum- 
ing a  uniform  monthly  shipment  level,  the  actual  revenues  booked  are  only  one 
half  of  that  amount  or  $12.5  million. 

Most  expense  items,  however,  remain  the  same,  independent  of  whetlier  the 
equipment  is  shipped  on  an  outright  sale  or  on  a  rental  basis.  The  only  exception 
is  manufacturing  costs,  which  are  capitalized  and  depreciated  over  the  esti- 
mated future  life  of  the  equipment,  typically  four  to  six  years.  The  expense  items 
that  remain  the  same  (marketing,  research  and  development  and  administrative 
costs)  are  a  large  portion  of  the  total  expen.se  in  the  computer  industry. 

Con.sequently,  the  manufacturing  company  is  forced  to  ship  its  product  entirely 
on  a  rental  basis  records  a  first  year  operating  loss  of  $30.9  million  on  shipments 
of  $100  million — in  contrast  to  a  profit  of  $20  million  for  the  typical  manufac- 
turing company.  If  no  new  products  were  shipped  on  a  rental  basis  in  the  second 
year  and  expenses  were  reduced  accordingly,  revenues  of  $25  million  would  be 
recorded  for  the  rental4)ased  manufacturer  and  a  profit  would  be  realized.  But, 
that  would  be  a  company  in  liquidation.  If.  on  the  other  hand,  the  management 
of  the  company  addressing  a  rental  market  was  attempting  to  build  a  viable 
company  over  the  long  term  (the  usual  definition  of  successful  entry  into  an 
industry)  .shipments  could  not  be  reduced  to  zero  in  the  second  year  but  would,  in 
fact,  have  to  be  increased  on  a  year-to-year  basis. 

Increased  shipments  on  a  rental  basis,  in  turn,  result  in  an  even  larger  reported 
loss  in  the  second  year  and  increa.sing  losses  for  some  time.  Eventually,  the  losses 
peak  and  begin  to  decline  gradually  until,  finally,  a  breakeven  level  is  reached. 
Black  ink  arrives  for  the  first  time  when  sliipments  are  high  enough  to  realize 
competitive  economies  of  scale  in  manufacturing,  software  development  and 
product  development  such  that  the  gross  profit  contribution  from  the  rental  base 
exceeds  the  high  fixed  cost  of  marketing,  systems  support,  field  service,  research 
and  administration. 
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The  foregoing  illustrates  one  of  the  many  contradictions  of  a  rental-base  busi- 
ness:  the  higher  the  incremental  shipments  in  any  year  (the  more  successful 
the  company  is  in  shipping  product  that  year)  the  greater  the  reported  loss  in 
that  year. 

The  problem  from  a  financing  point  of  view  is  enormous.  An  investor  is  being 
asked  to  commit  capital  to  a  business  that  may  now  show  a  profit  for  perhaps  as 
long  as  10  years ;  and  will  only  show  a  profit  at  that  time  if  management  does 
not  make  any  important  mistakes  along  the  way ;  if  the  economy  does  not  slump 
into  a  recession  at  the  wrong  time ;  if  the  dominant  company  in  the  industry 
does  not  become  sufficiently  concerned  to  focus  its  competitive  strengths  on  the 
new  company,  which  could  result  in  premature  product  obsolescence;  and  if 
sutticient  capital  can  be  raised  along  the  way  to  keep  the  company  alive  long 
enough. 

The  capital  that  must  be  raised  is  also  equity  and  equity  related,  risk  capital 
since  straight  debt  will  not  be  made  available  to  a  company  realizing  a  negative 
cash  flow  and  operating  at  a  loss.  Consequently,  most  of  the  companies  that  have 
attempted  to  enter  the  general  purpose  computer  market  have  l)een  involved  in 
otlier  businesses  that  could  help  support  some  of  the  initial  capital  demands, 
sucli  as  General  Electric,  Philco,  Bendix,  NCR,  Burroughs,  Sperry  Rand,  RCA 
and  Honeywell. 

Not  all  general  purpose  computer  equipment  is  shipped  on  a  rental  basis.  As  a 
result  of  tlie  1956  Consent  Decree.  IBM  is  required  to  sell  equipment  to  inter- 
ested customers  ;  and  IBM's  pricing  is  structured  such  that  some  portion  of  ship- 
ments are  sold  outright.  But  that  portion  is  relatively  small  and  the  imposed 
standard  in  the  industry  remains  the  short  term,  operating  lease.  Conseqiient- 
ly.  the  fact  that  some  customers  purchase  equipment  outright  only  slightly  re- 
duces the  total  capital  commitment  necessary  to  successfully  enter  the  industry. 
Prior  to  1956,  IB:m  would  only  rent  computers  and  tabulating  equipment  to 
customers. 

THE   EXPERIENCE   OF   IBM'S    SYSTEMS    COMPETITORS 

The  history  of  the  general  purpose  computer  industry  clearly  establishes 
that  reaching  the  critical  mass  level  necessary  for  "successful  entry"  takes  a 
long,  long  time  and  huge  amounts  of  capital. 

RCA  provides  a  good  example,  since  it  attempted  to  compete  directly  with  IBM 
in  the  general  purpose  systems  market  with  many  ex-IBM  personnel  in  senior 
management  positions.  In  1970,  RCA  seemed  to  be  fully  committed  despite  many 
years  of  struggling.  In  its  1970  annual  report.  RCA  stated  that  its  "most  signifi- 
cant growth  area  in  the  seventies  is  expected  to  be  in  information  processing." 

In  Sepember.  1971,  RCA  announced  that  it  was  withdrawing  from  the  gen- 
eral purpose  computer  field.  RCA's  computer  operations  were  sold  to  the  Unvac 
Division  of  Sperry  Rand  in  December,  1971 ;  and  the  company  took  a  pretax 
loss  tliat  year  of  $490  million  as  a  result  of  its  venture  into  computers,  the  larg- 
est single  loss  in  U.S.  business  history.  At  the  time  RCA  left  the  industry,  its 
computer  operations  were  still  showing  a  loss.  RCA  had  already  committed 
capital  well  in  excess  of  the  final  writeoff  of  $490  million:  and  estimated  at 
the  time  that  it  would  have  to  commit  an  additional  $500  million  in  order  to 
establish  RCA  as  a  viable  company  in  the  computer  industry. 

General  Electric's  experience  was  similar;  and  in  1970  GE  sold  its  computer 
systems  operations  to  Honeywell. 

Even  among  IBM's  systems  competitors  that  have  survived,  it  is  unclear  to 
what  extent  they  have  "successfully"  entered  the  general  purpose  systems 
market : 

Ilnneyu'cU  Information  Systems  (HIS),  which  acquired  GE's  computer  oper- 
ations in  1970,  is  the  second  largest  company  in  the  general  purpose  systems 
market  with  a  9.4%  market  share  and  revenues  of  $1.2  billion  in  1973.  IIIS's 
pi'etax  profit  margin  was  only  5.3%  in  1973  after  allocation  of  interest  expenses; 
and  the  total  Honeywell  Corporation  realized  a  return  on  stockholders'  equit.v 
of  only  10.8%  in  1973,  excluding  an  unconsolidated  financing  subsidiary.  Total 
consolidated  short  term  debt,  long  term  debt  and  minority  interest  was  $885 
million  at  year-end  1973  compared  to  stockholders'  equity  of  $952  million;  but 
Honeywell  Finance,  an  unconsolidated  finance  subsidiary,  had  additional  debt 
outstanding  of  $319  million  and  equity  of  $66  million  at  year-end  1973.  The  early 
success  of  HIS  in  the  computer  systems  nu^rket  was  in  part  due  to  the  fact  that 
it  initially  avoided  the  IBM  software  compatibility  problem  by  making  the  H-200 
series,  introduced  in  1964.  software  compatible  with  the  second  generation,  IBM 
1401  series  through  a  program  called  the  Liberator. 


5385 

The  Univuc  Division  of  Sperry  Rand  bad  only  8.1%  of  the  total  domestic  in- 
stalled base  of  general  purpose  systems  at  year-end  1973,  despite  the  fact  that 
Univac  acquired  the  RCA  installed  base  in  late  1971 ;  delivered  the  tirst  com- 
mercially built  computer  system  in  1951 ;  and  bad  about  15-20%  of  the  pre- 
decessor tabulating  machine  market  in  the  middle  1950s.  Univac  first  broke  even 
in  fiscal  1900,  following  a  $290  million  loss  the  previous  year.  Univac's  after  tax 
profit  margin  in  fiscal  1974,  which  ended  March  31,  1974,  was  approximately  5.8%  • 
return  on  stockholders'  equity  of  the  ;Sperry  Rand  Corporation  was  a  respectable 
12.1%  ;  and  the  company's  debt  level  was  not  unusually  burdensome.  On  balance,. 
Univac's  position  in  the  general  purpose  market  is  strong  relative  to  competition 
(with  the  exception  of  IBM),  but  Univac's  total  market  share  does  not  reflect 
the  many  early  advantages  that  the  company  held. 

JJtirrottghs  Corijoration.  is  the  strongest  company  financially  among  IBM's  gen- 
eral purpose  computer  systems  competitors.  The  company  has  compiled  an  excel- 
lent record  of  revenue  and  jirofit  growth  over  the  last  decade ;  and  has  been  an 
important  technological  innovator  in  the  computer  industry.  In  1973,  Burroughs 
recorded  a  pretax  profit  margin  of  10.2%  and  a  return  on  stockholders'  equity  of 
13.3% — second  only  to  IBM.  Burroughs'  success  was  in  part  due  to  the  fact  that 
it  addressed  the  lease-base  segment  of  the  general  purpose  systems  market  at  a 
measured  pace;  while  emphasizing  segments  of  the  data  processing  market  where 
equipment  could  be  sold  outright  rather  than  leased,  such  as  business  minicom- 
puters (Series  L),  terminal  computers  (Series  TC)  and  the  banking  industry 
generally.  That  strategy  allowed  Burroughs  to  record  a  high  rate  of  annual 
revenue  and  profit  growth  ;  which  in  turn  allowed  Burroughs  to  successfully  raise 
new  capital,  including  ,$110  million  in  equity  capital  and  $100  million  in  sub- 
ordinated debt  in  1970  alone. 

NCR's  computer  systems  operations  were  profitable  for  the  first  time  in  recent 
history  in  1973.  The  company  entered  the  computer  market  in  1953  through  the 
purchase  of  Computer  Research  Corporation.  NCR's  total  pretax  profits  in  1973 
w^ere  $141.9  million,  following  a  reported  loss  of  $97.9  million  in  1972.  NCR's 
1973  pretax  profit  margin  was  7.8%  and  its  after  tax  margin  was  3.9%.  The 
company's  return  on  stockholders'  equity  in  1973  was  11.7%.  NCR  had  to  stay 
in  the  computer  systems  business  because  it  was  obvious  that  its  traditional 
product  lines — cash  registers  and  accounting  machines — would  eventually  be 
on-line  to  a  computer  system.  At  year-end  1973,  NCR  had  2.7%  of  tbe  domestic 
installed  base  of  computer  systems. 

Control  Data  realized  early  success  and  profitability  as  a  computer  systems 
manufacturer  capable  of  delivering  very  large  and  competitive  price/perform- 
ance systems  primarily  for  application  in  areas  where  the  system  was  usually 
purchased  outright,  such  as  in  defense,  science  and  education  (including  a  major 
portion  to  U.S.  Government  applications).  Later  efforts  to  broaden  the  company's 
base  into  the  commercial  general  puriwse  systems  market  led  CDC  directly  into 
the  "systems  lock"  barrier  and  into  the  capital  barrier  to  entry — as  well  as  into 
an  aggressive  IBM. 

The  acquisition  of  Commercial  Credit  by  Control  Data  in  1908  helped  moderate 
tlie  capital  demands  related  to  entering  the  rental-l)ase  market :  but  tbe  transi- 
tion has  been  extremely  difficult  and  probably  would  have  been  impossible  except 
for  Commercial  Credit.  In  1973.  Control  Data  reported  revenues  from  computer 
operations  of  .$948.2  million  and  pretax  profits  of  .$41.8  million,  indicating  a  pre- 
tax profit  margin  of  only  4.4%.  CDC's  1973  results  benefited  from  the  settle- 
ment of  an  antitrust  suit  against  IBM  filed  in  1908  and  valued  at  iRlOO  mil- 
lion. In  1970-1971,  CDC's  computer  operations  lost  a  total  of  $04.5  million  and 
they  were  only  marginally  profitable  in  1972. 

Two  new  domestic  companies  that  attempted  to  enter  the  general  purpose 
computer  systems  market  over  the  past  five  years,  Memorex  Corporation  and 
Amdahl  Corporation,  have  had  problems.  Memorex  terminated  its  svstems  pro- 
gram in  1973  and  took  a  loss  of  $40  million  that  year.  Amdahl  attempted  to 
raise  public  financing  for  the  first  time  in  1973  in  order  to  complete  development 
and  begin  initial  shipment  of  its  advanced,  general  purpose  computer  systems 
which  were  designed  to  compete  in  the  IBM  System/360  and  Svsti'm/370  market' 
Amdahl  has  an  impressive  management  team.  Gene  M.  Amdahl,  the  President 
was  manager  of  achitectural  planning  for  the  entire  IBM  Svstem/300  family 
of  computers  and  later  the  Director  of  Advanced  Computer  Systems  at  JB'si 
Nevertheless,    the   company   was   unsuccessful   in    its   attempt  "to   raise   public 
financing  and  the  fate  of  the  company  is  currently  uncertain.  The  Amdahl  case 
IS  interesting  because  the  company's  design  incorporates  high  speed,  LSI  tech- 
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nolngv  and  advanced  compnter  technology.  Japanese  interests  may  now  acquire 
control  of  Amdahl  because  sufficient  capital  could  not  be  raised  in  this  country. 
The  financial  highlights  of  IBM's  principal  general  purpose  systems  competi- 
tors are  summarized  on  the  following  page  (Table  II).  Burroughs  and  NCR 
do  not  provide  profit  data  for  their  general  purpose  systems'  product  lines  and 
only  Control  Data  provides  a  separate  balance  sheet  for  its  computer  operations. 

TABLE  II.— GENERAL  PURPOSE  COMPUTER  SYSTEMS  MANUFACTURERS:  1973  RESULTS 
(Dollar  amounts  in  millions] 


Revenues 

Pretax 
income 

Net 

Cash 
flow  1 

Retuinon 
share- 
holders' 
equity 

(percent) 

(Income) 

Margin 
(percent) 

share  ^ 
(percent) 

IBM 

Honeywell. --- 

HIS                 

$10,993 
2,408 
1,177 
2,641 
1,239  . 
1,284 
948 
1,840 

$2,947 
190 
3  62 
212 

208" 

42 
142 

$1,576 

97 

3  29 

113 

71 

116 

17 

72 

14.3 

4.0 
3  2.5  . 

4.3 

5.8  . 

9.0 

1.8 

3.9 

$3,  278 
367 

262' 

19.2 
10.8  . 

12.1". 

63.8 

9.4 

Sperry  Rand  « 

8."i 

Burroughs 

Control  data  «  computer  operations 

NCR 

All  others,  including  IBM  plug-compatible 
peripheral  manufacturers  with  a  4.8 

249 
104 
218 

13.3 
2.0 
11.7 

5.2 

3.6 
2.7 

7.2 

Total 

100.0 

'  Net  income  plus  depreciation. 

2  General  purpose  installed  base  at  year-end  1973;  International  Data  Corp.  „     u       ■       .»     ,,-  ,n-,, 

'  Interest  allocation  by  division  is  estimated;  Basic  Analysis  of  Honeywell,  Inc.  by  Lehman  Brothers,  Inc.,  May  lb,  1974. 

*  For  the  fiscal  year  ended  Mar.  31,  1974. 

6  Sperry  Rand's  business  equipment  product  line,  primarily  Univac. 

6  Excludes  Commercial  Credit  Co. 

Source;  Company  data,  primarily  1973  Annual  Reports. 

The  data  ^  raises  questions  about  the  staying  power  of  some  of  the  remaining 
companies  in  the  industry.  Burroughs  is  the  only  company  that  realized  profit 
margins  in  1973  that  were  in  excess  of  the  average  of  all  major  U.S.  corporations 
last  year  (5.9%),"  although  Univac  was  just  slightly  below  the  average;  and  all 
of  IBM's  competitors  realized  a  lower  return  on  shareholders'  equity  in  1973 
than  the  average  of  all  major  U.S.  companies  last  year  (14.0%).  The  relative 
difference  in  profitability  within  the  computer  industry  is  even  more  significant 
than  the  comparisons  indicate,  since  IBM's  accounting  for  profits  is  in  general 
more  conservative  than  competition.  Also,  total  corporation  data  masks  the  low 
level  of  profitability  of  computer  systems  operations  in  many  cases. 

Since  capital  is  a  major  barrier  to  entry  into  the  computer  industry,  the  ability 
to  internally  generate  cash  to  meet  future  capital  requirements  is  an  important 
measure  of  the  ability  of  any  company  to  compete  effectively  in  the  future.  IBM's 
cash  flow  in  1973  at  $3.3  billion  seems  overpowering  relative  to  its  nearest  com- 
petitor, Honeywell,  Inc.,  with  cash  flow  in  1973  of  only  $367  million.  Further,  IBM 
held  cash  and  equivalents  at  year-end  1973  of  $3.3  billion,  excluding  $496  million 
in  securities  held  for  repayment  of  long-term  debt.  In  contrast,  a  number  of 
IBM's  general  purpose  systems  competitors  are  bixrdeued  by  relatively  high  debt 

levels.  .     ,   . 

The  ability  of  IBM's  competitors  to  raise  outside  capital  is  equally  unin- 
spiring for  many  of  the  reasons  that  have  already  been  mentioned :  profit  mar- 
gins and  return  on  stockholders'  equity  below  the  average  of  all  major  U.S.  corpo- 
rations in  1973,  despite  more  liberal  accounting  than  IBM ;  high  debt  levels ;  and 
low  market  shares.  Also,  excluding  Burroughs,  price-earnings  ratios  are  relatively 

3  Some  additional  companies  could  be  included  in  the  general  purpose  computer  industry 
such  as  Xerox  Data  Systems  (formerly  Scientific  Data  Systems),  the  Business  Machines 
Division  of  the  Singer  Company  and  Digital  Equipment  Corporation,  the  leading  producer 
of  minicomputers.  However,  including  those  companies  would  unnecessarily  complicate  the 
data  while  adding  little  to  any  understanding  of  the  industry  because  their  market  share 
is  too  small  Singer  and  Digital  Equipment  both  have  less  than  1%  of  the  domestic  installed 
base  of  general  purpose  computers  ;  and  Xerox  Data  Systems'  market  share  was  only  1.4% 
at  year-end  1973.  „  .  ,  .    .  ■,.  <•  cj^      i      i    p 

*  Data  compiled  by  Investors  Management  Sciences,  Inc.,  a  subsidiary  of  Standard  & 
Poor's  Corporation. 
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low,  ranging  from  a  high  of  10  times  for  Honeywell  and  Sperry  Rand  down  to  6 
times  for  Control  Data,  based  on  6/30/74  common  stock  prices  and  earnings  for 
the  twelve  months  ended  3/31/74 ;  and,  again  excluding  Burroughs,  the  ratio  of 
common  stock  price  to  hook  value  at  6/30/74  indicates  that  any  new  common 
stock  offerings  could  dilute  current  stockholders'  equity  at  a  number  of  com- 
panies in  the  industry .° 

The  future  availability  of  external  fumncing  must  also  be  viewed  in  the  con- 
text of  the  history  of  the  industry.  Through  the  decade  of  the  1960s,  the  mystique 
of  the  computer  and  the  hypnotic  influence  of  possibly  approaching  IBM's  profit- 
ability attracted  considerable  external  capital  into  the  industry.  The  myth  that 
many  companies  would  be  able  to  achieve  rapid  growth  and  high  profitability  in 
the  computer  systems  market  has  been  shattered  by  the  reality  of  the  economics 
of  the  industry. 

All  of  the  previous  financial  considerations  indicate  that  the  industry  could— 
and  perhaps  will — become  even  more  highly  concentrated  than  it  is  today,  if 
capital  remains  a  major  barrier  to  entry.  Burroughs  Corporation  is  the  only 
exception  among  IBM's  competitors,  because  of  the  high  level  of  profitability  and 
of  investor  recognition  that  the  company  has  achieved,  despite  the  fact  that  many 
analysts  suspect  that  the  company's  computer  systems  product  line  is  well  below 
the  corporate  average  in  profitability. 

Some  reasons  for  Burroughs  success  have  already  been  discussed,  but  one 
factor  deserves  repetition :  Burroughs  has  been  very  successful  at  avoiding  too 
heavy  a  commitment  to  shipments  of  systems  on  a  rental  basis  by  concentrating 
on  products  and  market  areas  where  equipment  can  be  sold  outright.  If  Bur- 
roughs' policy  of  managing  the  sales/lease  mix  in  favor  of  outright  sales  can  be 
maintained,  it  can  probably  continue  to  gradually  increase  market  share.  How- 
ever, if  it  attempts  to  accelerate  its  market  penetration  by  dramatically  increas- 
ing lease  shipments,  current  earnings  will  decline  and  the  company's  ability  to 
finance  growth  will  suffer. 

A  CASE  STUDY  IN  THE  DYNAMICS  OF  THE  CAPITAL  BARRIER  :  THE  INDEPENDENT 
COMPUTER  PERIPHERAL  EQUIPMENT  MANUFACTURERS 

The  history  of  the  independent  peripheral  equipment  manufacturers'  attempt 
to  penetrate  the  general  purpose  market  in  the  late  1960s  further  illustrates  the 
extent  to  which  capital  acts  as  an  effective  barrier  to  entry  into  the  industry 
and  the  dynamics  of  the  interaction. 

Prior  to  the  introduction  of  third  generation  computer  systems  in  1964-1966, 
independent  peripheral  equipment  manufacturers  primarily  supplied  peripheral 
such  as  printei-s,  digital  tape  drives  and  disk  drives  to  computer  systems  manu- 
facturers on  an  original  equipment  basis.  Those  manufacturers,  in  turn,  incor- 
porated the  peripherals  into  their  systems  to  be  marketed  to  computer  installa- 
tions in  competition  with  IBM  systems. 

In  the  late  1960s,  independent  manufacturers  began  to  address  the  end-user 
market  directly,  with  particular  emphasis  on  the  IB]M  rental-base  of  peripherals 
attached  to  the  IB^l  System/360  family.  The  development  of  the  end-user  market 
for  peripheral  equipment  was  the  result  of  a  number  of  factors : 

(1)  The  potential  market  was  large,  particularly  among  IBM  systems  users, 
because  standard  peripherals  and  interfaces  were  used  over  virtually  the  entire 
IBM  System/360  family ; 

(2)  The  economies  of  scale  of  product  development  and  maufacturing  were 
not  significant  barriers  to  entry ; 

(3)  Technological  progress  in  peripherals  had  been  slow — perhaps  because 
IBM  never  had  to  compete  on  a  peripheral  subsystem  level  (all  previous  end-user 
competition  within  the  industry  had  been  on  a  total  bundled  computer  system 
level) ; 

(4)  Profit  margins  were  excellent,  based  on  manufacturing  costs  and  pro- 
jected marketing  and  field  service  expenses ; 

(5)  Peripherals  were  an  increasingly  large  portion  of  the  dollar  value  of  a 
total  computer  system  (in  1960  peripherals  were  about  20%  of  the  total  dollar 
value  of  a  system  and  the  central  processing  unit  was  80%  ;  by  1970  the  split 
was  about  50-50 ;  and  by  1980  peripheral  subsystems  are  expected  to  represent 
about  80%  of  the  total  value  of  a  system)  ; 


s  The  ratio  of  common  stock  price  at  6/30/74  to  year-end  1973  book  value  ranged  from 
a  premium  of  2?,%  for  Sperry  Rand  to  a  discount  of  57%  for  Control  Data,  except  that 
Burroughs  was  at  a  premium'of  293%  and  IBM  was  at  a  premium  of  210%. 


5388 

(6)  One  of  the  two  major  barriers  to  entry  into  the  general  purpose  computer 
industry,  software  compatability  with  IBM,  was  avoided  by  making  the  inde- 
pendent peripherals  fully  compatible  with  IBM  software  and  systems,  such  that 
the  peripherals  were  "transparent"  to  the  mainframe — they  looked  exactly  like 
IBM  peripherals  to  the  central  processing  unit ;  and,  finally, 

(7)  The  other  major  barrier  to  entry — capital — was  reduced  significantly,  in 
part  by  investment  enthusiasm  for  young  technology  companies  in  the  late 
1960s  but  more  importantly  by  the  fact  that  an  independent  i>eripheral  equip- 
ment manufacturer  could  address  one  market  (e.g.  the  digital  tape  drive  market) 
and  was  not  forced  to  develop  an  entire  computer  systems  family,  including 
central  processing  units,  an  operating  system,  applications  software  and  all 
of  the  related  peripheral  subsystems — as  a  prerequisite  to  entry. 

The  initial  entry  into  the  IBM  end-user  market  of  companies  with  capabilities 
in  compatible  peripherals  was  hardly  noticed.  In  1966,  DuPont  requested  bids 
for  digital  tape  drives  to  replace  the  drives  on  its  IBM  computer  system ;  and. 
The  Telex  Corporation,  a  tape  drive  manufacturer,  won  the  contract.  Through 
1967-1969,  production  was  increased,  a  marketing/field  service  organization 
was  built,  end-user  credibility  was  established  and  attractive  financing  packages 
were  negotiated  to  sell  equipment  outright  to  third-party  leasing  companies.  The 
ability  of  Telex  to  minimize  the  capital  burden  of  building  a  rental-base  by 
selling  equipment  outright  to  third-party  leasing  companies  reflected  confidence 
in  the  attractive  economies  of  the  plug-comDatible  market. 

By  1970,  the  success  of  Telex  and  the  availability  of  initial  capital  had  at- 
tracted a  number  of  independent  competitors  into  the  industry  including  Mem- 
orex,  California  Computer  Products,  Ampex,  Potter  Instruments,  Storage 
Technology,  Information  Storage  Systems  and  Marshall  Industries.  The  domestic 
recession  of  1969-1970  also  gave  the  IBM  plug-compatible  manufacturers  a 
considerable  boost,  since  data  processing  installations  were  looking  to  cut  costs 
and  replacing  higher-priced  IBM  peripherals  with  less  expensive  and,  in  most 
cases,  superior  products,  was  a  logical  choice.  Finally,  the  General  Accounting 
Ofiiee  released  a  study  that  found  that  federal  agencies  could  save  taxpayers 
.'?200  million  by  using  independent  peripherals. 

During  1970,  shipments  of  independent  peripheral  subsystems  manufacturers 
increased  sharply.  Telex  alone  shipped  about  $80  million  in  equipment  and  was 
budgeting  shipment  levels  for  1971  that  were  approaching  the  levels  of  some 
of  the  surviving  systems  manufacturers  that  had  been  attempting  to  pene- 
trate IBM's  market  for  a  considerably  longer  period  of  time. — Plug-compatible 
manufacturers  were  achieving  what  IBM's  systems  competition  had  failed  to 
do — they  were  providing  some  real  competition. 

Then,  after  careful  study,  IBM  began  to  react  or  overreact — depending  upon 
one's  perspective — to  competition  on  a  peripherals  subsystem  level.  In  September, 
1970,  IBM  introduced  a  "new"  disk  drive  subsystem,  the  IBM  231 OA.  which  was 
actually  a  repackaged  IBM  2314  subsystem,  the  most  popular  product  being  mar- 
keted by  independent  competitors  at  the  time.  The  IBM  2319A  was  introduced 
at  a  significantly  lower  price  than  the  functionally  equivalent  IBM  2314.  In 
December,  1970,  IBM  introduced  the  IBM  2319B,  which  extended  the  price  cut 
to  disk  subsystems  used  on  all  System/360  and  System/370  family  computers, 
and  reduced  prices  further  by  eliminating  extra  use  charges.  At  the  time,  rBM's 
share  of  the  2314  type  disk  subsystems  market  attached  to  IBM  computer  sys- 
tems was  94%. 

IB:M's  price  reductions  on  disk  drive  subsystems  were  followed  in  May,  1971 
by  the  introduction  of  the  Fixed  Term  Plan  (FTP),  a  new  lease  plan  that 
provided  rental  reductions  for  IBM  customers  that  signed  one  and  two  year 
leases  with  penalty  clauses  for  cancellaton  and  which  also  eliminated  extra 
use  charges.  FTP  represented  another  substantial  price  cut  by  IBM  and  was 
only  applicable  to  those  products  where  IB]M  was  experiencing  competition  from 
plug-compatible  manufacturers :  disk  drive  subsystems,  tape  drive  subsystems 
and  printer  subsystems.  IBM  also  reduced  its  purchase  prices  of  those  products 
at  the  same  time.  Tv\-o  months  later,  IBM  raised  prices  on  central  processing 
units  and  memories  by  an  amount  that  offset  the  price  decreases  repre.sented  by 
FTP.  according  to  IB:\rs  estimates. 

At  the  time,  IBM  was  also  beginning  to  experience  competition  from  inde- 
pendent memory  subsystems  manufacturers  that  were  offering  add-on  memory 
for  System/360  and  System/370  computers  at  attractive  prices.  After  studying 
the  situation  in  detail.  IBM  introduced  its  new  System  370/1.^8  and  370/168 
computers  with  semiconductor  memory  at  lower  prices  than  the  cost  savings 
seemed  to  justify  and  with  higher  central  processing  unit  prices. 
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The  losses  experienced  by  IBM's  peripheral  subsystems  competitors  in  1971- 
1973 "  were  staggering  relative  to  the  size  of  those  companies.  Some  of  the  losses 
could  l)e  directly  related  to  IBM's  price  reductions ;  some  were  the  result  of 
manufacturing  problems  and  other  difficulties  unrelated  to,  but  certainly  com- 
pounded by,  IBM's  actions ;  while  some  of  the  reported  losses  were  due  to  the 
inability  of  those  companies  to  favorably  complete  linancing  arrangements  that 
would  have  eased  the  capital  burden. 

Memorex  Corporation,  a  highly  successful  and  profitable  manufacturer  of 
computer  tape  and  disk  packs  for  many  years  prior  to  its  entry  into  the  IBM 
end-user  disk  subsystems  market,  reported  a  pretax  loss  of  $24.9  million  in  1971, 
a  profit  of  $1.9  million  before  taxes  in  1972,  and  a  loss  of  $119.1  on  revenues  of 
$176.9  million  in  1073,  including  writeoffs  from  its  discontinued  computer  sys- 
tems program  and  from  previously  deferred  expenses. 

The  Telex  Corporation  reported  a  loss  of  $18.0  million  for  the  fiscal  year 
ended  March  31,  1973  on  Telex  Computer  Products'  revenues  of  $43.3  million  and 
shipments  of  $98.1  million.  In  fiscal  1974,  Telex's  computer  operations  lost  $35.4 
million  on  shipments  of  $62.7  million.  The  fiscal  1974  loss  effectivelj'  wiped  out 
all  of  Telex's  stockholders'  equity. 

California  Computer  Products,  Inc.,  the  leading  producer  of  computer  graphic 
systems,  was  less  heavily  committed  to  the  end-user,  plug-compatible  disk  driA^e 
market  in  1970,  when  IBM  started  to  react.  Nevertheless,  the  company  sustained 
a  loss  of  $12.9  million  in  its  fiscal  1972  year  and  was  only  marginally  profitable 
in  its  fiscal  1973  year  ended  June  30,  1973.  after  more  than  10  years  of  profitable 
operations  as  a  specialized  peripheral  subsystems  manufacturer. 

Despite  the  sharp  financial  setback  of  the  peripheral  subsystems  manufacturers 
throughout  the  1971-1973  period,  some  companies,  through  superior  product 
lines,  strong  management  or  simply  luck,  were  not  forced  to  drastically  cut  back 
product  development  and  end-user  marketing  programs  and  were  continuing  to 
enjoy  strong  customer  response  for  their  products.  Also,  some  peripheral  com« 
panics  were  continuing  to  expand  rapidly  in  product  areas  where  the  penetration 
of  IBM's  market  was  too  small  to  invite  a  competitive  reaction,  such  as  in  data 
entry  and  remote  batch  terminals.  But  there  was  one  major  missing  ingredient: 
NEW  CAPITAL  was  no  longer  available.  IBM's  actions  served  notice  to  Wall 
Street  that  competition  on  a  peripheral  subsystem  level  had  little  chance  of  suc- 
cess— and  Wall  Street  listened.  IBM's  promise  of  doom  had  the  effect  of  a  self- 
fulfilling  prophecy. 

Telex  was  able  to  complete  a  $27.5  million  subordinated  debenture  financing 
with  warrants  in  1971 ;  but  the  company  has  been  unable  to  tap  the  long  term 
capital  markets  since  that  time.  Memorex  managed  to  complete  the  private  financ- 
ing of  a  leasing  subsidiary  in  the  amount  of  $142  million  in  1970,  but  has  been 
unable  to  i*aise  additional  long  term  capital  since  that  time.  California  Computer 
Products  was  able  to  raise  $10  million  through  a  convertible  debenture  financing 
in  .January,  1972,  and  also  has  been  unable  to  raise  permanent  capital  since  that 
time. 

Short-term  funds  were  provided  to  peripheral  subsystems  manufacturers  by 
commercial  banks,  since  bank  lines  can  be  collateralized  by  inventories,  receiv- 
ables and  rental  equipment ;  and  since,  in  many  cases,  it  was  necessary  for  indi- 
vidual banks  to  advance  additional  funds  and  to  restructure  repayment  schedules 
in  order  to  protect  existing  loans.  But  short-term  financing  is  expensive  and  re- 
strictive as  well  as  temporary  ;  and  it  is  hardly  the  basis  for  establishing  a  sound 
financial  structure  in  an  expanding  market. 

California  Computer  Products  successfully  redirected  its  memory  systems  efforts 
away  from  the  end-user  market  to  the  original  equipment  market  and  has  become 
the  principal  supplier  of  disk  drives  to  Univac,  Burroughs  and  a  number  of  mini- 
computer manufacturers.  The  success  of  this  program  should  allow  CalComp  to 
return  to  very  profitable  operating  levels  for  the  year  ended  June  30,  1974.  But  the 
company  has  still  been  imsuccessful  in  its  attempts  to  raise  permanent  capital  at 
reasonable  prices  ;  and  it  is  burdened  by  a  heavy  debt  load  and  bank  lines  that  are 
currently  costing  in  excess  of  16%  annually  in  interest  charges  and  compensating 
balances. 

Without  the  ability  to  raise  capital,  the  outlook  for  end-user  independent  periph- 
eral equipment  manufacturers  was  bleak  through  1972  and  1973.  Then,  in  Septem- 
ber, 1973,  the  antitrust  suit  filed  by  Telex  against  IBM  was  decided  in  favor  of 


"  IBM's  price  atljustments  durins  the  period  had  no  visible  effect  on  the  price  schedules 
of  IBM's  computer  systems  competitors. 
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Telex.  A  number  of  the  business  practices  adopted  by  IBM  to  contain  the  penetra- 
tion of  the  IBM  peripheral  subsystems  market  were  found  to  be  in  violation  of 
Section  2  of  the  Sherman  Act.  Telex  was  awarded  $259.5  million  in  an  amended 
decision ;  and  some  injunctive  relief  was  granted  to  promote  future  competition 
in  the  industry.  The  decision  also  found  Telex  guilty  of  misappropriating  IBM 
trade  secrets.  The  Telex  vs.  IBM  ease  is  now  before  the  U.S.  Court  of  Appeals  for 
the  Tenth  Circuit. 

Judge  Christensen's  decision  in  Telex  vs.  IBM  seemed  to  represent  a  new  lease 
on  life  for  the  independent  peripheral  subsystems  manufacturers.  The  decision 
recognized  peripheral  subsystems  as  individual  and  distinct  submarkets  and  it 
recognized  IBM's  monopoly  power  in  those  submarkets,  ^^hile  providing  a  mean- 
ingful damage  award.  Yet,  following  a  very  brief  period  of  investment  interest 
immediately  after  the  surprise  decision,  Wall  Street  again  turned  a  cold  shoulder 
toward  peripheral  manufacturers. 

The  stated  reasons  for  the  lack  of  investment  interest  were  mixed :  the  Telex 
decision  could  be  overturned  or  it  could  be  in  the  federal  courts  for  another  five 
years ;  the  peripheral  manufacturers  had  fallen  too  far  behind  in  product  de- 
velopment to  benefit  materially ;  there  is  too  much  risk  in  the  industry  because 
of  IBM's  ability  to  control  prices  and  the  pace  of  technology.  All  the  reservations 
were  valid,  especially  when  combined  with  the  most  important  consideration : 
"Where  are  the  peripheral  subsystems  manufacturers  going  to  get  the  capital 
necessary  to  regain  their  previous  position  in  the  industry?"' 

The  immediate  impact  on  the  general  purpose  computer  end-user  of  the  suc- 
cess of  plug-compatible  peripheral  manufacturers  was  significant.  For  the  first 
time,  IBM  computer  users  enjoyed  a  choice  of  equipment  vendors  for  peripherals 
to  be  used  with  their  systems  and  were  able  to  realize  meaningful  reductions  in 
total  data  processing  expenses  and  improved  systems  performance  by  acquiring 
independent  equipment.  And,  technological  progress  was  accelerated  by  IBM's 
attempts  to  match — and  surpass — superior  competitive  equipment,  which  provided 
additional  benefit  to  the  computer  user.  IB]\I's  systems  competition  also  benefitted 
from  the  availability  of  superior  products  from  independent  sources,  which  al- 
lowed them  to  concentrate  their  limited  resources  on  central  processing  unit  and 
software  development. 

The  future  contribution  of  a  healthy  computer  peripheral  equipment  industry 
could  have  been  even  more  dramatic.  The  ability  to  enter  the  industry  with  a 
single  product  line  raised  the  possibility  of  expanding  that  line  to  include  addi- 
tional peripheral  products — and.  eventually,  a  central  processing  unit  and  a  total 
general  purpose  computer  system.  But  that  potential  will  never  l)e  realized,  be- 
cause the  capital  necessary  is  simply  not  available  today  even  if  a  company 
demonstrates  that  it  has  a  superior  product,  capable  management  and  current 
profitability. 

The  emei'gence  of  the  independent  peripheral  equipment  manufacturers  as  an 
important  force  in  the  industry  and  their  current  capital  problems  is  a  case 
history  of  the  critical  role  that  financing  plays  in  the  structure  of  the  general 
puii30se  computer  industry.  The  product  and  marketing  strategy  adopted  by 
independents  to  penetrate  the  general  purpose  market  avoided  the  IBM  compati- 
bility problem  and  reduced  the  capital  requirements  considerably  by  focusing 
on  a  single  component  of  a  total  computer  system.  Nevertheless,  because  of 
IBM's  Tuiusual  competitive  reactions,  sufficient  capital  can  no  longer  be  raised  to 
establish  strong  and  viable  competitors  over  the  long  run. 

At  a  recent  management  seminar,  Mr.  Edward  Orenstein,  President  of  Data 
100  Corporation,  a  peripheral  subsystem  manufacti^rer  that  participates  in  a 
fsubmarket  that  has  not  warrented  direct  IBM  action,  was  asked  the  question 
"Could  you  please  summarize  what  you  consider  to  be  your  competitive  advan- 
tages?" 

Mr.  Orenstein's  answer  was,  and  I  quote  "Our  biggest  single  competitive  ad- 
vantage is  a  financial  one.  We  are  primarily  in  the  leasing  business.  If  a  poten- 
tial competitor,  which  has  started  out  manufacturing  on  an  OEM  basis,  then 
goes  into  the  leasing  business,  he  must  be  ready  to  take  a  two-or-three-year  set- 
back in  profitability.  That's  usuallv  lethal.  Companies  usually  can't  survive 
that." 

Clearly,  he  was  referring  to  Data  lOO's  advant^nge  over  any  competitor  in  the 
early  stages  of  entry  into  the  remote  batch  terminal  market  when  he  referred 
to  Data  lOO's  biggest  single  competitive  advantage  as  a  financial  one.  Data  100 
has  approximately  10%  of  the  remote  batch  terminal  market,  a  number  of  other 
comi)etitors  share  10  to  15%  and  IBM  has  the  remaining  75  to  80%.  If  Data  lOO's 
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principal  advantage  over  new  competitors  is  a  financial  one,  what  is  IBM's  big- 
gest single  competitive  advantage  over  Data  100?  IBM  had  total  revenues  of 
$11.0  billion  in  1973.  Data  100  had  hotal  revenues  of  $42.1  million  in  1973.  IBM's 
cash  flow  (net  income  plus  depreciation)  was  $3.3  billion  in  1973,  while  Data 
lOO's  cash  flow  in  1973  was  $8.0  million. 

SOME   CONCLUSIONS   AND   BECOMMENDATIONS 

Raising  capital  is  a  problem  for  almost  all  U.  S.  industry  today.  Only  the 
strongest  companies  financially  have  ready  access  to  new  capital  because  of  the 
chaotic  state  of  capital  markets  ha  general  and  specifically  because  of  financial 
institutions'  highly  selective  investment  policies. 

The  deterioration  of  capital  markets  over  the  last  few  years  has  further  con- 
tributed to  the  problems  that  this  subcommittee  is  addressing,  since  it  tends  to 
promote  even  higher  industrial  concentration.  And,  difficult  capital  markets 
will  remain  a  fact  of  life  in  the  industrial  world  for  many  years  to  come 
because  of  the  third  world  economic  revolution,  high  consumption  levels  and  the 
large  projected  demand  for  new  industrial  capacity  to  meet  the  future  require- 
ments of  our  society. 

Broad  capital  market  considerations  have  certainly  contributed  to  the  in- 
ability of  IBM's  competitors  to  raise  capital.  But  unlike  most  U.S.  industry,  new 
capital  is  not  only  important  to  the  general  purpose  computer  industry,  it  is  the 
most  important  consideration  and  very  effective  barrier  to  entry  into  the 
industry. 

The  history  of  the  general  purpose  computer  systems  manufacturers  indicates 
the  extent  to  which  the  capital  barrier  and  the  "systems  lock"  have  worked 
to  minimize  competition  in  the  industry.  Even  the  "surviving"  systems  com- 
panies as  a  group  look  weak  from  a  financial  point  of  view,  relative  to  IBM. 
Comparing  IBM's  financial  strength  to  the  other  systems  companies'  ability  to 
internally  generate  and  to  externally  raise  capital  indicates  that  the  industry 
could — and  perhaps  will — become  even  more  highly  concentrated  in  the  future. 

The  rise  and  fall  of  the  independent  computer  peripheral  subsystems  manu- 
facturers as  meaningful  competitors  in  the  end-user  general  purpose  market 
further  dramatizes  the  effectiveness  of  the  capital  barrier.  Competing  with  IBM 
on  a  peripheral  subsystems  level  avoided  the  compatibility  problem  and  reduced 
the  capital  commitment  necessary  to  enter  the  market.  Nevertheless,  IBM's 
ability  to  focus  on  peripheral  subsystems  companies  by  highly  selective  price  cuts 
has  effectively  eliminated  them  as  meaningful  competitors,  because  they  can  no 
longer  raise  the  capital  necessary  to  compete. 

The  capital  barrier  to  entry  combined  with  IBM's  practice  of  marketing  a  total 
bundled  computer  system  family  gives  IBM  a  high  degree  of  control  over  the 
general  purpose  computer  market,  if  not  absolute  control.  The  ability  of  IBM 
to  shift  profitability  from  peripheral  subsystems  to  central  processing  units  and 
back  again,  depending  upon  the  competitive  realities  of  the  market  at  that  time, 
makes  it  almost  impossible  to  compete  on  any  level  but  on  a  total  systems  level — 
where  the  capital  barrier  has  proven  to  l)e  almost  prohibitive.  Profitability  can 
also  be  shifted  among  the  various  peripheral  subsystems,  between  the  central 
processing  unit  and  the  operating  system  and  from  one  end  of  the  conjputer 
systems  family  to  another,  if  effective  competition  enters  the  market  in  any 
of  those  areas.  IBM  has  the  added  advantage  over  potential  competitors  of  con- 
trolling interface  standards  and  new  media  standards  in  the  industry ;  of  being 
able  to  deny  field  service  support ;  of  controlling  the  development  of  the  operat- 
ing system ;  and  of  possessing  the  only  truly  accurate  data  in  the  industry  about 
market  size  and  product  profitabilit.v. 

IBM's  ability  to  orchestrate  relative  profitability  and  its  many  other  advan- 
tages over  competition  would  not  be  so  important  if  the  industry  giant  did  not 
fully  utilize  all  of  those  facilities  in  its  competitive  battle  with  the  plug- 
compatible  peripheral  subsystems  manufacturers.  Profitability  was  shifted  (from 
peripheral  subsystems  to  the  central  processing  units  following  the  introdiiction 
of  FTP  and  from  add-on  memory  to  the  central  processing  units  with  the  intro- 
duction of  the  System  370/158-168)  ;  interface  information  remains  a  closel.v 
guarded  secret  at  IBM  :  media  staiulnrds  are  changed,  but  the  new  "de  facto" 
standard  is  not  immediately  released  to  the  industry  (the  new  disk  pack  for 
the  AVinchester  disk  subsystem)  :  field  service  support  is  occasionally  denied  to 
IBM  svstems  with  non-IP.:\I  equipment  attached  (as  in  the  case  of  Advanced 
Memory  Systems'  add-on  memory)  :  changes  in  IBM's  operating  system  have 
severely  disrupted  a  competitor's  business   (Sanders  Associates'  terminal  busi- 
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ness)  ;  and  the  lack  of  accurate  industry  data  has  hampered  competition  (in  the 
late  1960s  disk  pack  manufacturers  were  increasing  production  based  on  esti- 
mates of  the  pack  market  that  IBM  knew  to  be  about  twice  the  size  of  the  actual 
market). 

The  effect  of  IBM's  competitive  response  to  the  initial  success  of  subsystems 
manufacturers  has  been  to  warn  Wall  Street  that  competition  on  any  level 
except  on  a  total  integrated  systems  level  has  no  chance  of  success.  And.  the 
warning  was  not  a  subtle  hint.  Major  financial  institutions  have  .suffered — or 
stand  to  suffer — large  financial  losses  because  of  the  experience,  including  Bank 
of  America  (becau.se  of  its  heavy  commitment  to  Memorex),  Continental  Illinois 
National  Bank  (Telex's  lead  bank),  and  Metropolitan  Life  Insurance  Company 
(because  of  its  equity  investment  in  Telex). 

In  the  context  of  the  disappointing  performance  of  IBM's  general  purpose 
systems  competitors  and  the  harsh  lesson  of  the  peripheral  subsystems  manufac- 
turers, it  is  not  sui-prising  that  the  flow  of  new  capital  into  the  computer  industry 
has  all  but  stopped.  My  contracts  with  major  financial  institutions  today  indicate 
that  they  have  no  interest  in  investing  in  any  peripheral  subsystems  manufac- 
turers that  are  competing  with  IBM  in  the  end-user  market ;  and  that  they  have 
very  limited  interest  in  investing  in  companies  that  are  competing  with  IBM  on 
a  general  purpose  systems  level. — Since  capital  is  so  critical  to  success  in  the 
industry,  that  can  only  mean  that  competition  in  the  industry  will  decline  even 
further  in  the  future. 

Should  the  computer  industry  be  restructured?  The  answer  to  that  question 
seems  simple  to  this  writer.  A  competitive  computer  industry  is  vital  to  our 
national  defense  and  to  our  continued  economic  and  technological  development. 
And  today,  the  industry  is  not  only  highly  concentrated,  but  the  present  structure 
of  the  industry  suggests  that  there  will  be  even  less  competition  in  the  future. 

IBM  would  have  us  believe  that  there  is  no  general  purpose  computer  systems 
market — that  there  is  only  a  total  data  processing  market  and  that  IBM's  share 
is  relatively  small.  IBM's  definition  of  the  market  is  similar  to  suggesting  that 
there  is  no  domestic  automobile  market — that  there  is  only  a  transportation 
market  and  that  trains,  buses,  planes,  taxicabs  and  roller  skates  should  all  Ite 
included  in  the  market. 

IBM's  broad  definition  of  the  data  proces.sing  market  is  similar  to  my  trans- 
portation industry  analogy  but  even  that  comparison  does  not  fully  describe  the 
nature  of  the  industry.  Data  processing  is  much  more  basic  and,  because  it  is  .so 
basic,  control  of  the  largest  market  within  the  broadly-defined  data  processing 
industry  (the  general  purpose  computer  systems  market)  also  grants  effective 
control  over  technology  in  many  areas  that  are  critical  to  the  future  of  this 
country. 

But,  isn't  technological  progress  best  served  by  having  one  giant  company 
controlling  new  product  development,  especially  ,]\-hen  that  company  spends  in 
excess  of  $700  million  annually  for  research  and  development?  Unfortunately, 
the  present  structure  of  the  computer  industry  retards  technological  progress. 
IBM's  marketing  strategy  is  to  introduce  new  products  when  competitive  pressure 
within  the  industry  demands  advanced  products.  In  the  absence  of  competition, 
the  rental-base  nature  of  the  industi-y  makes  it  more  attractive  for  IBM  to  keep 
installed  products  out  in  the  field  for  as  long  as  economically  possible.  Conse- 
quently, IBM  seldom  takes  the  lead  in  new  technological  developments  in  the 
industry,  except  where  there  is  no  existing  base  of  product. 

Even  today,  the  investment  community  is  reluctant  to  finance  any  new  tech- 
nological ventures  into  the  general  purpose  systems  market,  because  it  is  well 
aware  of  the  fact  that  IBM  stands  ready  with  its  large  technological  reserve 
to  match  any  new  developments ;  and  it  probably  has  a  product  ready  to  go 
if  a  new,  innovative  company  begins  to  achieve  some  measure  of  success.  What 
will  happen  when  IBM's  technological  reserve  is  broadened  into  even  more 
basic  re.search  areas? 

Although  the  answer  to  the  question  of  whether  the  industry  should  be  re- 
structured seems  simple,  the  question  of  how  the  industry  should  be  restruc- 
tured is  extremely  complex,  in  part  because  it  has  been  structured  to  resemble 
a  monolithic  industry.  My  remarks  have  focused  primarily  on  the  rental-base 
nature  of  the  computer  market  and  on  IBM's  equipment  financing  bu.siness, 
because  they  are  key  elements  in  IBM's  dominance  of  the  general  purpose  com- 
puter market ;  and  they  must  be  addressed  in  any  restructuring  i)lan.  Any 
future  restructuring  of  the  industry  also  should  recognize  that  IBM's  data  proc- 
essing operations  are  actually  the  sum  of  a  number  of  businesses,  including 
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tlie  development,  production  and  marketing  of  central  processing  uuit.s,  operating 
systems,  applications  programs  and  numerous  peripheral  subsystems  such  as 
tape  drives,  disk  drives,  printers,  communications  controllers  and  terminals ; 
and  that  It  is  also  in  the  business  of  providing  a  number  of  services  such  as 
field  maintenance,  education  and  systems  engineering,  as  well  as  lease  financing. 
Any  one  of  those  businesses  could  potentially  be  established  as  separate  and 
independent  competitive  entities,  significantly  increasing  overall  competition 
within  the  industry. 

AFTERXOOX    SESSIOX 

Senator  Hart.  Tho  committee  will  be  in  order. 

Our  next  witness  is  the  vice  president  and  associate  director  of  re- 
search of  Shareholders  Management  Co.,  Mrs.  Marilyn  Walter- 
Carlson. 

We  welcome  you. 

STATEMENT  OF  MARILYN  WALTER-CARLSON,  VICE  PRESIDENT 
AND  ASSOCIATE  DIRECTOR,  RESEARCH  SHAREHOLDERS  MAN- 
AGEMENT CO.,  LOS  ANGELES,  CALIF. 

INIrs.  Walter-Carlsox.  Senator  Hart,  I  appreciate  the  opportunity 
to  be  here  today. 

I  liave  been  a  security  analyst  for  18  years,  beginning  my  career 
as  a  research  assistant  in  1956.  My  initial  assignment  was  coverage 
of  the  emerging  high  technology  industry,  which  primarily  consisted, 
at  that  time,  of  IBM,  General  Electric,  Westinghouse,  and  the  large 
aerospace  companies. 

Ancillary  hig'h  technology  companies  emerged,  exploded,  and  ex- 
pired during  that  period  which  produced  today's  major  semiconductor 
companies  such  as  Texas  Instruments,  Motorola,  and  Fairchild  Cam- 
era and  Instrimient. 

Ten  years  later,  in  1966,  I  was  asked  to  follow  the  emergence,  ex- 
plosion, and  subsequent  expiration  of  the  computer  leasing  and  soft- 
ware companies  and  the  peripheral  equipment  companies. 

I  was  involved  in  research  and  corporate  finance  work  in  the  high 
technology  area  at  W.  E.  Hutton  &  Co.  from  1966  to  197i2,  and  nego- 
tiated a  sizable  merger  which  was  consummated  in  1969  involving  $200 
million  in  consolidated  sales. 

For  the  past  2  years,  I  have  been  witli  an  investment  advisory  firm 
with  over  $1  billion  in  assets  under  management,  including  six  mutual 
funds,  small  individual  accounts,  and  pension  fund  accounts. 

I  am  vice  president  and  associate  director  of  research  and  have  re- 
sponsibility for  tlie  analysis  of  companies  operating  within  the  entire 
high  technolog}'  area,  including  computers,  peripheral  equipment,  soft- 
ware service  companies,  semiconductors,  electronic  instruments,  and 
consumer  electronic  products. 

Because  of  the  information  flow  from  Wall  Street  and  other  sources 
on  the  major  companies  we  do  not  personally  call  on  those  com])anies, 
but  direct  our  efforts  to  following  the  small  companies  which  do  not 
receive  attention  from  Wall  Street. 

In  spite  of  this  policy  I  found  that  I  was  not  getting  objective  in- 
formation from  Wall  Street  during  the  IBM-Telex  trial  last  year  and 
devoted  100  percent  of  my  time  to  the  reading  and  analysis  of  many 
of  the  documents  which  became  part  of  the  public  record  as  a  result 
of  that  trial. 
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My  conclusion  led  me  to  recommend  the  sale  of  our  IBM  holdings 
approximately  1  year  ago — August  1973 — at  a  price  of  about  $315  per 
share.  That  reconunendation  was  followed  and  our  accounts  now  have 
a  very  small  amount  of  IBM. 

Perhaps  the  most  illustrative  example  of  the  lack  of  easil)^  available 
data  to  security  analysts  and  manufacturers  in  the  computer  industry 
is  a  comparison  of  the  annual  reports  to  stockliolders  of  IBM  and 
General  ^lotors,  which  was  selected  simply  because  it  is  the  largest 
industrial  company  in  the  United  States. 

The  IBM  report  begins  with  the  traditional  letter  to  shai'eholders, 
which  is  314  columns  long  and  which  contains  only  four  paragraphs  of 
operating  statistics,  or  at  most,  10  sentences  of  text,  less  than  i  sentence 
per  billion  dollars  of  sales. 

That  is  folloT>-ed  by  a  financial  review  which  is  less  than  two  columns 
in  length.  It  is  basically  a  terse  document  designed  to  conform  to  the 
minimum  standards  for  reporting  required  by  the  Securities  and  Ex- 
change Commission  and  the  accounting  profession. 

It  is  not  in  any  way  helpful  in  analyzing  what  occurred  in  the  com- 
puter industry  during  the  j^ear. 

In  summary,  IBM,  the  computer  industry  leader,  provides  no  in- 
dustry data  either  to  its  shareholders  or  to  investment  analysts  in  its 
annual  report. 

In  order  to  illustrate  that  an  industry  leader  can  divulge  substantial 
information  I  reviewed  General  Motors  latest  annual  report.  The  letter 
to  shareholders  is  two  pages  long.  The  body  of  the  report  entitled  "The 
Year  In  Review"  provides  a  wealth  of  information  in  approximately 
nine  pages  of  text  plus  another  nine  pages  of  illustrations. 

Excerpts  include : 

Of  all  new  cars  sold  in  the  United  States  during  1973,  including  imports,  45 
percent  were  GM  products.  Electromotive  division  sales  included  40  high-speed, 
3,000-horsepovver  passenger  locomotives,  et  cetera. 

Compare  these  facts  with  the  most  definitive  statement  in  the  IBINI 
letter  to  shareholders,  to  wit : 

Accompanying  a  record  rate  of  worldwide  installations  in  the  final  quarter  of 
1973,  outright  purchases  of  data  processing  equipment  were  also  at  an  all-time 
high  for  any  quarter  and  were  higher  for  the  full  year  1973  than  for  1972. 

The  end  of  the  GM  annual  report  provides  a  20-year  history  of  oper- 
ations and  includes  a  10-year  history  of  the  number  of  cars,  trucks,  and 
coaches  manufactured  in  the  United  States  by  brand  name,  and  the 
number  of  cars  manufactured  outside  the  United  States  by  country. 

None  of  this  information  is  available  from  IBIM. 

The  other  computer  companies  all  make  an  effort  to  inform  their 
shareholders  as  to  the  performance  of  the  several  aspects  of  their 
business. 

NCR  has  made  a  successful  effort  to  provide  information  and  has 
used  a  question-and-answer  format  in  place  of  the  traditional  letter  to 
shareholders. 

The  questions  represent  those  most  frequently  asked  of  management, 
and  the  answers  are  their  usual  response.  The  10-years  of  operations 
present  detailed  information  enabling  analysts  to  immediately  com- 
pute significant  financial  ratios. 

Burroughs'  annual  report  describes  each  product  group's  experience 
in  the  previous  year  in  some  detail.  In  the  case  of  Control  Data  the 


539^5 

annual  report  is  concise  and  does  not  give  as  miicli  information  as 
analysts  would  like  to  have,  but  it  does  divulge  sales  performance  by 
group  in  tlie  letter  to  shareholders. 

However,  Control  Data  follows  the  practice  of  mailing  the  complete 
10-K  report  to  security  analysts  as  soon  as  it  is  available. 

Sperry  Rand's  annual  report  is  also  complete  and  includes  a  table 
on  revenue  and  income  for  its  four  major  product  groups  for  the  past  5 
years.  The  10-year  summary  is  so  inclusive  that  it  should  probably  be 
adopted  by  the  SEC  as  mandatory  for  all  companies  in  all  industries. 

Honeywell  has  not  made  analysis  easy  in  the  past,  but  the  1973  an- 
nual report  does  provide  significant  information  on  tlie  revenue  stream 
derived  from  Honeywell  Information  Systems  and  the  amount  of  sales 
and  earnings  coming  from  its  other  businesses. 

Wliat  is  lacking  in  the  IBM  report  ?  The  company  could  employ  some 
simple  visual  aids  such  as  bar  charts  or  graphs  to  present  data  for  at 
least  a  5-year  period. 

Rental  and  service  income  and  sales  should  be  reported  separately ; 
and  sales  should  be  broken  out  between  EDP  sales  and  other  sales. 

The  company  should  provide  information  as  to  the  breakdown  of 
the  ^•arious  classes  of  machines  shipped  and  the  sales-lease  ratio  within 
those  classes. 

Somewhei'e  in  the  report  management  should  at  the  verj'  least  com- 
ment on  the  operations  of  its  various  divisions.  In  many  ways,  the  IBM 
annual  report  is  actually  misleading. 

For  instance,  the  average  shareholder  probably  looks  at  the  10-year 
record  and  sees  a  constant  uptrend  in  sales  and  earnings.  If  IBj\I  re- 
ported the  derivation  of  those  sales,  the  shareholder  would  see  that 
EDP  sales  are  rising  much  more  rapidly  than  rental  and  service 
income. 

If  IBM  reported  domestic  and  foreign  revenues  and  earnings  sepa- 
rately, the  shareholders  would  see  that  overseas  growth  has  far  out- 
paced domestic  growth. 

Other  industries  have  substantial  statistical  data  which  is  reported 
on  a  weekly  and  monthly  basis  by  product.  The  steel  industry  reports 
production  figures  on  a  weekly  basis;  the  auto  industry  reports  new 
car  production  and  sales  every  10  days;  the  consumer  electronics  in- 
dustry— radio  and  television — reports  factory  production,  factory 
sales,  and  dealer  sales  on  a  monthly  basis. 

And  the  home  appliance  industry  reports  factory  sales  monthly. 

A  trained  security  analyst  uses  this  data,  along  with  other  informa- 
tion, in  making  investment  decisions.  Manufacturers  use  this  data  to 
help  plan  production  schedules  which  in  turn  provide  a  key  to  the 
proper  level  of  purchasing  activity  which  in  turn  should  reduce  the 
cost  of  carrying  inventories. 

There  is  no  such  data  available  on  the  computer  industry  with  the 
exception  of  the  International  Data  Corp.  census,  which  is  an  estimate 
of  the  total  number  of  computers  installed. 

Since  IB]M  so  closely  guards  its  data  none  of  its  competitors  are 
willing  to  release  additional  industry  information. 

We  do  not  know  the  number  of  various  classes  of  machines  shipped 
monthl}^,  quarterly,  or  even  annually  on  a  total  basis ;  nor  do  we  know 
by  whom. 
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Of  those  machines,  we  do  not  loiow  how  many  were  leased,  how  many 
were  outright  sales,  and  how  many  were  third-party  leases. 

AVe  do  not  know  the  coirfiguration  of  any  of  those  computers,  hence 
we  do  not  know  the  sales  value  or  the  monthly  rental  which  will  accrue. 

We  do  not  Iniow  if  the  machines  shipped  were  to  new  usere,  whether 
they  were  upgrades  resulting  in  machine  retirements,  or  whether  they 
are  additions. 

"We  do  not  know  whether  the  machine  retirements,  if  any,  were  fully 
depreciated  and,  if  not,  whether  there  are  sufficient  reserves  on  the 
balance  slieet  to  cover  necessary  writeoffs. 

We  do  not  know  if  these  machines  are  domestic  or  foreign  installa- 
tions, nor  do  we  have  any  indication  of  which  industries  are  increasing 
or  decreasing  their  installations  of  machines. 

This  incredible  lack  of  industry  information  is  one  of  the  major 
barriers  to  entry  in  the  computer  industry ;  no  reputable  financial  in- 
stitution with  a  fiduciary  responsibility,  and  acting  on  the  prudent 
man  theory,  can  support  a  new  venture  where  there  is  no  market  in- 
formation available. 

I  believe  that  an  initial  step  in  improving  competition  in  the  com- 
puter industiy  is  the  creation  of  a  central  reporting  organization  with 
the  responsibility  of  collecting  data  under  strict  rules  of  confidence. 

Such  an  oiganization  could  be  established  either  as  a  user  group, 
which  would  report  the  installation  of  a  class  of  computer,  whether  it 
was  purchased  or  leased,  and  the  industry  classification  of  the  user,  or 
the  computer  manufacturer  Avho  shipped  the  machine  could  report  the 
same  information  to  a  central  reporting  organization. 

The  establishment  of  such  an  organization  would  serve  at  least  four 
primary  purposes :  One,  competitors  would  have  access  to  data  which 
showed  wliich  industries  were  increasing  or  decreasing  installations; 
two,  industry  would  have  hard  data  detailing  trends  either  toward  out- 
right purchases  or  toward  leasing;  three,  small  competitors  would  be 
able  to  service  only  that  portion  of  the  industry  which  constitutes  their 
viable  market,  outright  purchases;  and  four,  a  major  barrier  to  entry 
would  be  eliminated  because  financial  institutions  would  have  data 
available  indicating  market  size. 

Using  other  trend-line  data,  growth  rates,  and  other  variables,  could 
be  factored  into  the  projections,  thereby  enabling  the  lender  to  deter- 
mine the  total  amount  of  financing  reciuired  to  build  a  viable  business. 

The  minimum  data  required  should  include  machine  class,  average 
monthly  rental,  sales  value,  sale  or  lease,  industry  classification  of  user, 
domestic  or  foreign  installation,  and  replacement,  retirement,  or  up- 
grade. Data  should  be  reported  on  a  monthly  basis. 

The  relative  size  and  strength  of  IBiNI  compared  with  the  five  other 
main-frame  companies  is  clearly  demonstrated  by  a  comparison  of 
financial  information  taken  from  their  respective  latest  annual  reports 
and  10-K  reports. 

In  19T.">  IBM  generated  computer-related  revenue  of  $8.7  billion  or 
64.7  percent  of  the  total  computer-related  revenue  for  all  six  com- 
panies of  $13.1  billion. 

Pretax  income  from  all  operations,  including  noncomputer-related 
activities,  total  $3.7  billion  for  all  six  companies.  Of  this  amount,  IBM 
reported  $2.0  billion,  or  just  under  four  times  the  combined  pretax 
income  of  the  other  five  companies. 
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In  1973  IBM'S  research  and  development  expenditures  of  $730  mil- 
lion Avas  nearly  equivalent  to  the  combined  pretax  income  of  the  other 
five  companies,  which  totaled  $794  million.       ^    ^       , 

In  1973  this  $730  million  of  research  and  development  expense 
represented  25  percent  of  pretax  income  and  about  8.5  percent  of  EDP 

revenues  for  IBM.  ,         ^    -,       ^  ^  ^  c^-ian 

However,  Honeywell's  researcli  and  development  expense  ot  5?lbU 
million  was  85  percent  of  pretax  income  and  13.5  percent  of  sales. 

Sperry  Rand  spent  $146  on  research  and  development,  or  09  per- 
cent of  pretax  income  and  13  percent  of  EDP  sales. 

Clearly,  IBM's  liuoe  lesearch  and  development  expenditures  come 
not  as  a' result  of  spending  a  proportionately  liigher  percentage  of 
income  or  sales  on  research  and  development,  but  because  its  massive 
profit  base  permits  it  to  do  so. 

The  foi-egoing  statistics  indicate  that  IBM  is  a  self-perpetuating 
giant  with  a  formidable  financial  lead  over  its  competitors,  and  it  is 
tins  strength  in  sheer  dollars  which  is  the  crux  of  the  competitive 
problem  in  the  industry. 

Because  IBM  has  been  spending  so  heavily  on  research  and  develop- 
ment, based  on  its  financial  ability  to  do  so,  the  company  in  the  very 
recent  past  has  gained  a  technological  lead  over  its  competitors. 

However,  this  technology  has  not  immediately  benefited  the  user 
by  reducing  his  computer  costs,  nor  has  it  been  available  to  the  com- 
petition at  the  same  time  at  which  IB]M  had  the  technology  in  house. 

IBM  has  withheld  that  beneficial  technology  from  the  marketplace 
to  protect  its  rental  base  until  a  competitor,  whether  it  be  the  pe- 
ripheral equipment  companies  with  a  speedier  product,  a  main-frame 
company  with  virtual  memory,  or  a  semiconductor  company  with  ]MOS 
memoiy,  forced  IB]\I  to  move  forward. 

This  practice  has  impeded  technological  progress  because  none  of 
IBM's  competitors  can  afford  to  risk  the  viability  of  their  comi)any 
on  an  unproven  technique.  It  is  only  when  IB^t  bestows  its  official 
blessing  via  the  introductory  route  \hat  competition  returns  to  the 
marketplace. 

If  IBM  continues  to  restrain  competition  by  ^yithholding  techno- 
logical advances  for  its  own  financial  benefit  it  is  possible  that  the 
technolog^^  which  exists  in  our  other  main-frame  computer  companies, 
which  is  well  advanced  from  that  of  foreign  competitors,  will  be  ex- 
ported through  foreign  investment  in  those  firms. 

IBM's  research  and  development  activities,  while  privately  financed, 
have  become  a  national  asset.  Although  the  com]:)any's  scientists  present 
many  papers  before  various  professional  society  meetings,  the  com- 
petitors in  the  industry  do  not  have  the  financial  wherewithal  to  pursue 
a  large  number  of  state-of-the-art  research  activities. 

Any  restructuring  of  IBM  should  therefore  direct  itself  to  giving 
the  scientific  community  an  opportunity  to  liave  at  least  limited  access 
to  this  vast  pool  of  knowledge. 

This  would  actually  be  a  conservation  of  assets  since  those  with 
limited  resources  would  not  continue  to  seek  a  nonexistent  light  at 
the  end  of  the  tunnel. 

The  institutional  investor  has  come  under  attack  recently  for  creating 
the  so-called  two-tier  market,  meaning  the  acquisition  of  stocks  of 
those  companies  which  have  unblemished  earnings  records. 
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These  stocks  are  also  referred  to  as  "one  decision''  stocks,  meaning 
that  a  [)ortfolio  manager  bnys  them,  pnts  them  away,  and  adds  to 
them  in  market  downturns,  but  never  sells  them. 

One  of  the  reasons  for  this  philosophy  is  that  these  companies 
typically  have  very  large  capitalizations  and  can  be  purchased  in 
size  or  in  large  blocks. 

Why  the  commitment  to  large  capitalization  stocks?  A  portfolio 
manager  generally  is  responsible  for  a  sizable  pool  of  money,  at  least 
$100  million  at  an  institution  of  any  size,  which  he  will  invest  in 
20-30  stocks.  His  minimum  position  would  therefore  be  $3  to  $5  mil- 
lion, and  since  it  is  considered  unwise  to  own  a  sizable  percentage 
of  the  market  value  of  a  given  stock  the  portfolio  manager  typically 
will  look  only  at  stocks  with  total  market  value  in  excess  of  $100 
million. 

The  market  capitalizations  of  a  random  sample  of  20  companies, 
both  large  and  small,  in  the  overall  technologv  area  shows  only  11  com- 
panies with  at  least  a  $100  million  capitalization. 

The  peripheral  equipment  companies,  however,  regardless  of  earn- 
ings, all  have  market  capitalization  well  below  the  $50  million  mini- 
mum and  only  Telex  and  California  Computer  are  above  $20  million. 

Obviously,  one  of  the  best  measures  of  the  value  of  an  investment 
is  the  pi-ice  one  pays  today  for  future  earnings.  The  two  companies  in 
the  peripheral  industry  with  the  best  records,  California  Computer 
and  Storage  Technology,  are  selling  at  five  and  seven  times  earnings, 
respectively,  based  on  last  year's  earnings. 

In  both  cases  earnings  are  expected  to  increase  this  year,  so  the 
multiple  on  future  earnings  is  even  lower.  Both  companies  are  in  need 
of  longer  term  financing  to  replace  their  costly  short  term  bank  debt, 
but  are  unable  to  go  to  the  equity  market  because  of  the  low  relative 
prices  of  their  common  stocks.  Their  debt  to  equity  ratios  are  already 
top  heavy  so  that  the  debt  route  is  closed  to  them  also.  The  third  avenue 
of  cash  inflow  is  also  unavailable,  and  this  is  private  placement  of 
some  combination  of  securities  with  an  institutional  investor. 

The  offering  statement  for  a  private  placement  generally  contains 
more  information  about  future  product  plans  and  strategies  than  the 
prospectus  covering  a  public  offering. 

In  many  cases  a  5-year  plan  is  included,  estimating  contribution  to 
sales  and  earnings  of  both  existing  and  planned  products. 

The  peripheral  equipment  companies  are  unable  to  present  such  a 
long-range  plan  very  convincingly  because  of  IBM's  past  practices  of 
introducing  phantom  machines  and/or  price  reductions  in  the  form  of 
long  term  leases.  Furthermore,  the  peripheral  companies  have  difRculty 
in  establishing  the  size  of  their  market  because  of  the  lack  of  informa- 
tion on  computer  shipments. 

The  institutional  investor  has  a  strong  fiduciary  responsibility  be- 
cause he  is  investing  funds  for  others.  He  must  operate  under  the  pru- 
dent man  theory,  for  he  is  legally  liable  for  the  loss  of  those  funds. 

Based  on  past  experience,  prudence  dictates  that  it  is  unwise  to 
invest  in  a  company  which  exists  only  so  long  as  it  docs  not  encroach 
upon  IBM's  market  share. 

The  institutional  investor  is  unable  to  invest  in  the  publicly  owned 
common  stocks  of  the  peripheral  equipment  companies  because  their 
market  values  are  far  too  low. 
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Storao-e  Technology  lias  a  market  capitalization  of  less  than  $30 
million  and  California  Computer's  market  value  is  just  over  $21  mil- 
lion. This  compares  with  $29  billion  for  IBM,  $3.4  billion  for  Bur- 
roiio-hs,  and  almost  $2  million  for  Texas  Instruments.  The  dilemma 
which  we  face  is  that  on  a  multiple  basis,  California  Computer,  at  5 
times,  and  Storaire  Technology,  at  7  times,  are  more  attractive  than 
either  IBM  at  IS'^times  or  Burroughs  at  29  times  earnings.  California 
Computer  and  Storage  Technology  are  also  growing  faster  than  IBM 
or  Burroughs,  so  if  the  computer  market  was  truly  competitive  these 
two  stocks  would  be  selling  at  a  premium.  However,  investors  assume 
that  the  computer  market^is  not  competitive,  and  thus,  the  future  of 
California  Computer  and  Storage  Technology  is  uncertain. 

If  the  competitive  question  is  not  resolved  quicldy  the  viability  of 
these  companies  is  not  assured  because  of  their  inability  to  finance 
internallv-generated,  long-term  growth. 

It  is  to  management's  credit  that  these  companies  have  performed 
so  well  in  the  face  of  unfair  and  uncommon  competition.  As  an  insti- 
tutional investor  I  would  like  to  own  California  Computer  and  Stor- 
age Technology  because  I  have  been  given  every  reason  to  have  faith 
in  management. 

Fiduciary  responsibility  and  prudence  prevent  me  from  doing  so 
because  the  risks  from  outside,  uncontrolled  forces  are  too  great. 

]\Iy  universe  of  acceptable  investments  has  thus  been  curtailed;  con- 
versely, the  risk  of  foreign  investment  in  these  companies,  and  con- 
sequent export  of  their  technology,  has  increased  markedly. 

The  management  instinct  is  to  survive,  and  if  the  only  avenue  for 
survival  is  control  from  outside  the  United  States  then  that  is  the 
avenue  which  will  ultimately  be  followed. 

The  next  part  of  my  statement  concerns  what  I  consider  to  be  the 
heart  of  IBM — its  component  division. 

By  way  of  background :  In  1912,  in  a  small  house  in  Palo  Alto, 
Calif.,  Lee  do  Forest  and  his  associates  started  the  electronic  revolu- 
tion by  perfecting  the  vacuum  tube  as  a  sound  amplifier  and  genera- 
tor of  electromagnetic  waves. 

In  the  1950's,  or  40  years  after  its  invention,  IB:M  used  vacuum 
tubes  to  build  its  first  computer,  the  701.  It  was  introduced  in  1953. 

The  next  major  technological  event  occurred  on  December  23,  1947, 
at  Bell  Telephone  Laboratories.  Three  distinguished  scientists  who 
later  won  the  iS^obel  Prize  for  their  invention  demonstrated  the  first 
successful  transistor.  The  inventore  were  Dr.  John  Barclcen,  Dr.  Wal- 
ter Brattain  and  Dr.  "William  Shockley,  and  it  is  the  latter  who  is  the 
father  of  the  commercial  semiconductor  industi-v. 

The  original  Shockley  Transistor  Coi-p.,  backed  by  Beckman  Instru- 
ments in  1955,  is  the  direct  antecedent  of  nearly  25  companies  in  the 
San  Francisco  Bay  Area. 

Shockley  Transistor  never  became  the  successful  commercial  ven- 
ture which  its  founder  envisioned,  and  was  sold  by  Beckman  to  Cle- 
vite,  who  sold  it  to  I.T.  &  T.,  who  was  unable  to  sell  it  and  finally  shut 
it  down  in  1968. 

The  eight  young  scientists  who  left  Shockley  and  founded  ^Fair- 
child  were  responsible  over  the  years  from  1959  to  let's  say  1970  for 
forming  approximately  20  odd  companies  during  that  period  of  time. 

They  were  able  to  gain  financial  backing  from  a  variety  of  sources. 
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They  had  no  difficulty  in  doing  so.  The  semiconductor  industi-y  is 
now,  and  was  during  that  time,  a  very  responsible  viable  industry 
growing  on  a  strong  technological  base. 

The  transistor  was  still  the  dominant  device  type  being  built  in  the 
early  1960'S,  although  technology  was  progressing  to  the  point  where 
processes  for  other  types  of  semiconductors  were  nearly  perfected. 
This  is  the  primary  reason  for  the  number  of  spinoffs  which  occurred 
during  this  period. 

The  most  successful  spinout  from  Fairchild  is  Intel,  an  aci'onym 
for  Integrated  Electronics.  Two  of  the  original  eight  Fairchild 
founders  left  Fairchild  to  pursue  the  MOS  semiconductor  memory 
market,  which  they  believed  could  shortly  become  price  competitive 
with  ferrite  memory  cores. 

Intel  was  founded  in  1968  with  backing  from  Arthur  Rock,  the 
original  backer  of  Max  Palevsky  of  Scientific  Data  Systems.  Five 
years  later  in  1973,  Intel  had  sales  of  $67  million  and  had  successfully 
perfected  the  processing  techniques  necessaiy  to  make  high-density 
MOS  chips  at  low  cost. 

The  semiconductor  industry  debacle  of  1970  dried  up  the  stream 
of  venture  capital  which  had  supported  the  startups,  and  there  have 
not  been  any  new  companies  formed  in  the  past  3  years. 

Texas  Instruments  has  spawned  only  a  few  new  companies,  the 
largest  of  which  is  Mostek.  On  the  other  hand,  IBM  Components  Di- 
vision has  spawned  only  two  companies :  Cogar,  which  went  bankrupt 
about  2  years  later;  and  Advanced  Memory  Systems,  which  is  cur- 
rently ha\'ing  rather  severe  problems. 

A  third  spinout.  Semiconductor  Electronic  Memories,  has  yet  to 
develop  significant  revenues. 

There  is  a  schematic  diagram  in  my  prepared  statement  which  shows 
the  genealog}'  of  the  industry  since  its  inception  in  1947. 

So,  only  three  groups  have  left  the  IBM  Components  Division  to 
strike  out  on  their  own,  and  none  of  them  have  been  successful.  The 
reason,  as  the  following  discussion  will  show,  is  that  IBM's  semi- 
conductor expertise  lagged  the  industry  until  quite  recently. 

Texas  Instruments  Avas  one  of  the  12  original  licensees  of  Bell  Tele- 
phone Laboratories  in  1952  and  was  in  high  volume  production  of 
germanium  transistors  in  the  mid-1950's.  In  1954,  TT  announced  the 
first  silicon  transistor  which  was  available  for  certain  military  pro- 
grams in  1956. 

In  1958  at  Texas  Instruments,  Jack  Kilby  invented  the  integrated 
circuit,  and  the  first  were  commercially  available  in  1964. 

IBM'S  first  computer,  the  701,  used  vacuum  tubes,  and  that  machine 
was  produced  until  1959.  The  1401  was  introduced  in  1959  and  used 
germanium  transistors,  although  silicon  transistors,  which  are  faster, 
had  l>een  available  since  1956. 

It  is  difficult  to  pinpoint  the  exact  time  when  TB]\r  decided  to  go  into 
the  comnonents  business,  but  in  1954  research  and  develo]unent  expen- 
ditures leaped  7  to  8  percent  of  sales  from  3  percent  the  previous  year. 
Since  the  computer  had  been  introduced  in  1953.  nnd  IBM  was  already 
i-)lanninff  its  next  machine,  the  1401,  we  can  only  assume,  that  man- 
agement set  up  an  R.  &  D.  facility  in  1954  to  mirsue  the  still  relatively 
new  transistor  technology  which  was  already  in  volume  production 
on  the  outside. 
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Altliougli  silicon  transistors  were  available  IBM  elected  to  remain 
with  the  germanium  transistors  which  it  was  then  producing  in-house. 
li^M's  largest  outside  suppliers  were  TI  and  Fairchild,  but  they  were 
used  as  second  sources  to  till  gaps  in  IBM's  internal  supply  lines. 

By  1960-61.  IBM  was  in  the  early  design  stages  of  its  360  computer. 
The  heart  of  this  machine  was  the  components. 

In  spite  of  the  fact  that  the  integrated  circuit  had  been  invented  at 
least  4  years  earlier,  and  could  easily  have  been  in  volume  production 
at  IBM  and  TI  and  probably  Fairchild  in  1963,  IB^NI  made  the  decision 
to  use  a  hybrid  circuit  which  it  called  solid  logic  technolog;\' — SLT- 

SLT  was  an  early  form  of  transistor-transistor-logic — TTI./ — and 
was  ultimately  extremely  easy  to  produce.  IBM's  organization  charts 
show  just  how  critical  these  components  were.  The  components  divi- 
sion operated  semiautonomously  until  1963,  when  the  entire  division 
was  suddenly  pulled  under  the  jurisdiction  of  Vincent  Learson,  where 
it  remained  until  the  end  of  1966. 

IB^NI  stayed  with  tlie  SLT  technology  until  the  introduction  of  the 
3T0"s  in  1970,  although  the  independent  semiconductor  companies  had 
by  then  introduced  many  faster  and  denser  devices. 

Was  IBINI  cautious  or  was  it  deliberately  bringing  the  heart  of  its 
machines  in-house  ?  Wc  think  the  evidence  shows  that  the  latter  answer 
is  correct.  If  IBINI  was  being  cautious  it  could  have  selected  several  of 
the  semiconductor  houses  which  were  proliferating  in  the  early  1960's 
as  suppliers,  thereby  guaranteeing  itself  at  least  one  second  source. 

When  IBM  introduced  the  first  370  macliine  in  1970,  the  circuitry 
used  was  another  in-house  design  called  monolithic  systems  technology. 
However,  in  1965  Texas  Instruments  had  introduced  the  most-success- 
ful logic  family  in  the  industry,  TTL.  And,  by  the  time  the  370  was 
introduced,  large  scale  integration  was  readily  available. 

The  history  of  the  devices  used  by  IBM  in  the  370's  is  revealing. 
In  June  1970  the  155  and  the  165  were  announced  with  core  memory. 
In  ]Marcli  1971  the  135  and  145  were  announced  with  bipolar  mem- 
ory, but  in  July  1971  the  195  was  introduced  wdth  the  older  technology 
which  was  core. 

In  August  1972  IB^I  announced  new  versions  of  the  155  and  165 — 
(which  had  used  core  memory — the  upgraded  158  and  168,  which  used 
INIOS  memory. 

The  last  two  of  the  370  machines  to  be  introduced,  the  125  in  October 
1972  and  the  115  in  June  1973.  both  use  MOS  memory. 

Again,  one  might  ask  if  IBM  were  merely  being  cautious,  and  the 
answer  has  to  be  negative. 

In  1970  when  the  first  370  was  announced  using  core  memoiy,  sev- 
eral suppliers  were  already  building  MOS  memories. 

In  August  1972  IBM  announced  the  upgraded  versions  of  the  155 
and  165,  which  were  called  the  158  and  168,  using  MOS  memories. 
Meanwhile,  the  early  purchases  of  the  155  and  165  with  core  mem- 
ories— and  there  are  an  estimated  2,000  installations  of  these  machines 
with  monthly  rentals  of  $50,000  to  $100,000— were  offered  the  oppor- 
tunitv  to  upgrade  their  new  but  obsolete  machines  at  a  cost  of  about 
$300,000. 

The  history  of  the  semiconductor  industry  introductions  and  IBM's 
usage  of  electronic  circuitry  is  shown  in  my  prepared  statement. 
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ISTow  that  IBM  has  MOS  technology  perfected  it  is  apparently  gain- 
ing a  technological  lead  over  the  semiconductor  industry  for  the  first 
time. 

We  know  from  papers  delivered  to  professional  meetings  that  IBINI 
has  the  capability  of  buildmg  a  single  4- K — K  is  the  engineering  term 
for  thousand — MOS  device,  and  that  it  lias  had  some  limited  success 
with  a  32-K  MOS  device  on  a  single  chip. 

The  other  computer  companies  will  not  have  this  capability  for  a 
significant  period  of  time  because  their  suppliers,  the  semiconductor 
companies,  must  make  a  profit  on  the  components  which  they  produce, 
and  they  caimot  produce  these  chips  profitably  for  some  time. 

In  the  semiconductor  process  the  most  critical  factor  in  profitability 
is  yields,  the  number  of  good  chips  from  a  wafer,  and  the  most  critical 
factor  in  good  yields  is  good  chip  design. 

At  the  present  time  the  semiconductor  industry  is  struggling  to  pro- 
duce 4-K  MOS  parts  in  quantity,  but  it  is  unable  to  do  so  because  of 
very  low  yields,  which  in  turn  make  the  parts  too  expensive  to  be  cost 
competitive. 

IBM  does  not  have  the  same  cost  requirements  as  do  the  semicon- 
ductor companies  because  its  profits  are  derived  at  the  system  level 
and  the  components  do  not  necessarily  have  to  be  profitable  items  when 
they  are  first  used. 

On  the  other  hand  the  semiconductor  companies  cannot  afford  to 
sell  chips  to  the  computer  main-frame  companies  at  a  loss,  even  though 
these  chips  might  make  their  products  more  cost  effective. 

Quoting  IBM— exhibit  No.  115,  page  43,  from  the  IBM-Telex  trial : 

*  *  *  The  memory  technology,  phase  21,  absorbs  about  50  percent  of  each  new 
build  cost,  while  the  MST-2  lo^c  cost  accounts  for  another  25  percent.  Both 
technologies  are  cost  sensitive  to  quantity  variations  and  yield  percentages.  The 
performances  of  East  Fishkill,  Burlington,  and  Endicott  CPM  are,  therefore,  as 
vital  to  the  financial  success  of  the  M135  as  the  effectiveness  of  Kingston  in  pro- 
viding the  power  and  the  assembly  and  test  functions.  *  *  * 

If,  as  IBM  seems  to  suggest,  75  percent  of  new  build  cost  is  accounted 
for  by  components,  then  the  other  computer  main-framers  are  indeed 
at  a  great  disadvantage,  but  the  reasons  are  far  more  complex  than 
just  the  cost  of  components. 

IBINI  is  quite  probably  the  most  profitable  semiconductor  manufac- 
turer, on  an  unallocated  cost  basis,  because  it  does  not  produce  a  broad 
line  of  circuits ;  only  those  which  it  uses  in  its  own  products.  Volume 
is  the  key  to  profits  in  the  components  business,  and  IBJM  clearly  has 
the  longest  production  runs  of  any  of  the  houses.  What  other  house 
can  run  the  same  product  with  no  iterations  7  days  a  week  for  2  or  3 
years  ? 

IBM's  research  and  development  activities  in  the  components  are 
also  extremely  effective  because  it  can  allocate  all  of  its  expenditures 
to  the  improvement  of  technology  for  computing  uses. 

In  1973  IBINI  S]:)ent  $730  million  on  research  and  development.  If  10 
percent  Avas  spent  in  the  components  area,  then  $73  million  was  spent 
on  improving  components  for  computer  usage. 

On  the  other  hand  the  semiconductor  inclustry  spent  a  total  of  $150 
million  on  research  and  development  in  its  four  major  markets:  Gov- 
ernment, consumer,  industrial,  and  computers.  If  those  dollars  were  al- 
located equally  this  would  mean  that  25  percent  of  the  $150  million  was 
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spent  on  computing  uses,  or  about  $38  million,  approximately  half  the 
amount  spent  by  IBjNI. 

We  suspect  that  IBM  spent  more  than  $73  million  on  components 
since  we  have  shown  how  critical  they  are  to  the  computer  business,  and 
I  think  that  the  figure  was  closer  to  $100  million,  or  three  times  the 
amount  spent  by  the  other  semiconductor  manufacturers  for  improv- 
ing  computer  products. 

These  figures  become  even  more  distorted  when  one  considers  that 
the  $38  million  spent  by  the  semiconductor  industry  for  computing  use 
was  spread  among  five  computer  main-frame  companies,  about  a  dozen 
minicomputer  manufacturers,  and  at  least  100  other  computer-related 
customers. 

IBM  has  a  great  advantage  because  when  it  begins  the  design  process 
on  a  new  computer  family,  all  of  its  needs  are  available  in-house — 
especially  the  components. 

Perhaps  more  important  than  anything  else  is  the  absolute  secrecy 
which  is  maintained  internally,  because  no  outsiders  need  to  be 
involved. 

As  the  above  discussion  shows,  IBM  is  moving  from  a  follower  to  a 
leader  in  semiconductor  technology,  and  the  pace  appears  to  be  acceler- 
ating so  that  IBM  will  clearly  be  at  the  forefront  in  semiconductors 
for  computing  usage  in  a  few  years. 

When  Control  Data  sued  IBM  part  of  the  relief  it  requested  was  that 
IBM's  Components  Division  be  spun  out  so  that  the  other  computer 
main-framers  had  the  benefits  of  what  was  only  then  beginning  to  be 
technical  superiority  in  the  semiconductor  area. 

IBjNI's  semiconductor  expertise  must  be  made  available  to  the  other 
computer  companies  in  order  to  assure  future  competition.  Further- 
more, the  semiconductor  test  equipment  division  must  be  spun  out  as 
well,  since  it  is  a  necessary  adjunct  to  the  use  of  made-in-IBM  compo- 
nents. 

The  next  section  deals  with  some  technical  terminology  with  regard 
to  the  inability  of  the  semiconductor  industry  to  produce  an  8-K  or 
a  16-K  MOS  memory  whereas  IBINI  is  currently  able  to  do  that.  And, 
then  the  fact  that  further  on  down  the  road  in  IBM's  FS  program — 
the  future  systems  computer — that  IBM  may  move  to  another  kind  of 
technology  wliich  is  called  "charge  coupled  devices"  or  '*CCD's."  While 
the  other  semiconductor  houses  are  working  on  the  CCD's — ^and  I  have 
no  doubt  that  they  will  be  able  to  produce  those  in  quantity  in  1977 
or  1978 — there  is  a  possibility  which  nobody  knoAvs  and  whicli  nobody 
can  answer:  That  IBM  in  some  of  its  other  aspects  of  the  future  sys- 
tems will  use  something  known  as  bubble  memories.  The  semiconductor 
companies  absolutely  will  not  be  able  to  produce  these  bubble  memories 
because  they  have  different  properties  from  all  other  semiconductors 
and,  in  fact,  they  are  not  a  semiconductor.  The  only  other  company 
known  to  have  expertise  in  producing  bubble  memories  is  Bell  Tele- 
phone Laboratories,  and  they,  also,  only  produce  for  in-house  use. 

I  then  go  through  the  size  of  the  semiconductor  industry  which 
according  to  various  estimates,  and  the  one  cited  here  happens  to  be 
RCA,  should  be  in  terms  of  U.S.  factory  sales — close  to  a  $4  billion 
industry  in  1978.  I  suggest  that  if  IBM  were  introduced  into  the 
marketplace  as  a  supplier,  initially  it  would  acquire  some  share  of 
the  computer  business  equipment  niarket  which  would  be  the  memory 
segment  of  the  semiconductor  market. 
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If  we  assume  that  the  computer  semiconductor  memory  market  ex- 
pands to  $850  million  in  1978,  and  that  IBM  can  capture  an  un- 
realistically  high  50  percent  of  that  market,  then  m  19  <  8  IBM  would 
have  a  22.4  percent  share  of  the  total  market  for  computers  and  busi- 
ness equipment.  ,.  .  ^  i  tt  o  j?     i. 

However,  that  would  result  in  only  8.3  percent  ot  total  L.b.  factory 
salesof  semiconductors  of  close  to  $4  million. 

I  estimate  that  IB:M  Components  has  total  volume  of  about  $600 
million,  all  of  which  is  in  integrated  circuits. 

IB:^I  would  therefore  be  the  largest  integrated  circuit  company  m 
the  industry,  but  Texas  Instruments,  with  sales  of— and  we  have  to 
estimate  this  figure  also— about  $650  million  would  still  be  the  top 
semiconductor  in  the  industry. 

Based  on  some  allocations  for  manufacturing  costs,  research  and 
development,  selling  general  and  administrative  expenses,  I  have  cal- 
culated that  IBM  Components  would  have  an  operating  margin  of 
about  the  same  as  Texas  Instruments,  Fairchild,  and  ]Motorola,  but 
lower  than  the  newer,  smrdler  companies  in  the  industry,  such  as  I  atel, 
J^Iostek,  and  Advanced  M  icro-Devices. 

In  conclusion,  I  believe  that  the  group  of  tables  which  I  have 
shown  in  the  text  shows  that  IBM  would  be  a  viable  competitor  m 
the  semiconductor  industry,  and  that  the  other  companies  which  now 
dominate  the  industry  would  not  be  placed  at  a  competitive  dis- 
advantage. 

,  Furthermore,  the  other  computer  companies  would  be  able  to 
compete  much  more  effectively  if  they  could  use  IBM's  semiconductor 
memory  devices  which  will  surpass  those  of  the  independent  semi- 
conductor companies  in  the  1975-76  time  frame. 

I  have  not  made  any  attempt  to  estimate  revenues  for  IBM's  test 
equipment  operations,"  but  the  total  market  is  probably  about  $150 
to  $200  million. 

The  inclusion  of  revenues  from  this  source  could  increase  IBjM 
Components  Division  revenues  by  as  much  as  $25  million.  However, 
TI  and  Fairchild  also  build  this  type  of  equipment,  but  we  don't 
know  what  their  revenues  are. 

And  so  we  believe  that  the  major  companies  would  probably  retain 
their  ])resent  competitive  characteristics. 

The  talile  in  my  statement  shows  the  profitability  of  something  like 
IBM  Components,  Inc.,  under  a  number  of  different  assiunptions. 

Senator  Hart.  That  is  a  most  interesting  and  useful  analysis  both 
on  computer  industry  and  your  lecture  on  its  background.  Your 
prognosis  about  the  future  of  components  in  this  industry  is 
fascinating. 

I  know  staff  has  a  number  of  questions  on  the  matter  in  order  to 
obtain  fuller  information  and  data.  You  suggest  some  central  report- 
ing agency  with  an  obligation  of  confidentiality  to  put  the  data 
together. 

What  role  would  you  see  of  the  SEC  ?  Would  it  be  possible  for  the 
SEC  to  do  something  like  that  ? 

Mrs.  Walter-Carlsox.  I  really  feel  that's  outside  the  sphere  of 
SEC  responsibilities.  Several  reporting  organizations  which  now 
exist  are  independent  agencies  or  corporations. 
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In  fact  there  are,  I  believe,  profitable  corporations  such  as  the  cen- 
tral reporting  agency  for  cars  and  trucks,  wliich  is  Ward's  Auto- 
motive Reports. 

In  the  laundry  industry  there's  the  Home  Laundry  Manufacturer's 
Association;  and  the  Electronic  Industries  Association,  until  very 
recently,  compiled  data  on  various  kinds  of  semiconductors  which 
were  produced  and  shipped. 

I  really  think  that  kind  of  an  organization  would  work  better  or 
be  something  with  which  we  are  more  familiar  than  having  it  done 
under  SEC  jurisdiction. 

Mr.  Nash.  Thank  you. 

You  mention  Mrs.  Carlson,  that  vou  were  unable  to  obtain  objective 
information  from  Wall  Street  during  the  IBM  Telex  trial  last  year 
and  you  spent  a  considerable  amount  of  your  own  time  going  through 
the  documents. 

I  would  be  interested  in  your  perspective  of  why  the  lack  of  avail- 
able information  from  Wall  Street  about  this  industry  and  about 
the  entire  antitrust  litigation  going  on  in  the  industry. 

Mi"s.  Walter-Carlson.  Well,  there  are  two  things.  There  are  no 
experts  on  Wall  Street  on  IBM  because  we  really  don't  know^  what 
goes  on  in  IBM,  or  we  did  not  until  we  were  able  to  see  the  docu- 
ments which  were  entered  into  the  public  record  as  part  of  the  IBM- 
Telex  trial. 

The  second  part  of  your  question  or  second  part  of  my  answer  to 
your  question — why  were  we  not  on  the  institutional  side  receiving 
complete  information — I  think  has  to  do  with  the  IBM  mystique,  as 
it  were,  which  has  been  built  up  over  so  many  yeare.  IBM  had  never 
lost  a  case  and  it  could  do  no  Vrong  and  I  don't  think  a  lot  of  the  Wall 
Street  analysts  were  paying  a  great  deal  of  attention  to  the  odds,  if 
you  want  to  call  it  that,  as  to  whether  IBM  would  win  or  lose.  The 
assumption  was  that  IBM  has  never  lost  before  and  so  surely  they 
will  win  and  so  clearly  IBM  is  a  buy  and  clearly  you  should  own  IBM. 

There  were  very,  very  few  people  who  were  willing — and  never  in 
print  but  verbally— to  make  the  statement  that  there  was  a  possibility 
that  IBM  could  lose  the  Telex  case,  but  they  were  hard  to  find. 

Mr,  Nash.  We  have  not  received  many  communications  in  our  of- 
fice— and  it's  not  necessarily  expected  that  we  would — but  we  have 
not  received  from  Wall  Street,  or  institutional  investors  for  that 
matter,  complaints  about  lack  of  information  on  the  computer 
industry. 

Is  there  any  feeling  in  Wall  Street  that  they  would  like  more  in- 
formation, or  are  they  satisfied  to  go  along  with  what  they  have  ? 

Mrs.  Walter-Carlson.  No.  I  tliink  Wall  Street  is  dissatisfied  with 
the  amount  of  information  available  on  computer  placements,  com- 
puter installations,  and  that  kind  of  thing. 

I  think  it  reflects  in  the  prices  of  the  other  stocks  in  the  computer 
industry.  The  institutional  investor  with  a  fiduciary  responsibility 
does  not  want  to  invest  in  a  company  Avhere  he  knows  that  that  com- 
pany has  a  limited  market  share,  but  really  what  is  that  market  share. 

I  mean,  we're  told  by  IDC,  as  a  result  of  its  census  figures,  that 
we  think  that  Burroughs'  share  is  10  percent,  but  we  don't  really  know 
that. 
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There's  only  one  company  who  really  knows  what  the  market  shares 
are  of  itself  and  everybody  else,  and  that's  IBM.  And  they're  not 
willing  to  indicate  what  their  share  is.  Therefore,  the  other  companies 
are  certainly  not  willing  to  indicate  that  perhaps  their  share  is  even 
less  than  what  the  IDC  census  shows.  We  just  don't  know  that. 

Mr.  Xash.  How  does  IBM  react — or  other  institutions  heavily 
invested  in  IBM — when  brokerage  firms  might  ])ut  out  negative 
comments  about  the  stock  ?  Do  you  see  any  problems  about  that  ? 

Mrs.  Walter-Carlsox.  Oh.  there  could  be  some  problems.  I  don't 
know  that  they've  really  occurred,  but  the  AVall  Street  brokerage  firms 
right  now  are  in  severe  financial  difficulty,  as  we  know,  and  I  would 
think  that  they  would  not  typically  want  one  of  their  analysts  testify- 
ing against  IBM,  or  taking  a  position  against  IBM,  or  recommending 
sale  of  IBM  because  it  would  undoubtedly  upset  some  of  their  major 
accounts  which  pay  out  a  great  deal  of  gross  in  commission  business. 

Mr.  Nash,  "WTien  you  say  "upset  a  great  deal  of  their  accounts," 
what  type  of  accounts  do  you  mean;  institution  accounts,  insurance 
companies  ? 

Mrs.  Walter-Carlsox.  Yes. 

Mr.  Nash.  In  your  statement  you  say : 

Based  on  past  experience,  prudence  dictates  that  it  is  unwise  to  invest  in  a 
company  which  exists  only  so  long  as  it  does  not  encroach  upon  IBM's  market 
share. 

How  sure  are  you  that  the  problems  confronted  by  those  companies 
are  not  inefficient  management  or  poor  quality  products,  higher  prices, 
or  other  internal  problems  ? 

Mrs.  Walter-Carlsox.  Well,  let  me  give  you  a  personal  example  of 
what  I  mean  here.  In  1973,  early  1973,  on  my  recommendation  we 
owned  a  fairly  sizable  block  of  Storage  Technology,  and  Storage 
Technology  we  kncAv  to  have  good  management.  After  all,  they  had 
grown  in  the  face  of  adversity;  they  had  been  able  to  raise  money  up 
until  that  time;  and  they  had  just  announced  that  they  were  going 
to  do  an  offering  to  raise  additional  money.  Shortly  after  that  a 
rumor  got  started  that  IBM  was  about  to  announce  a  new  tape  drive 
which  Storage  Technology  did  not  have,  and  in  a  manner  of  a  couple 
of  trading  hours  that  day.  Storage  Technology,  which  had  been  trad- 
ing at  about  $17  or  $18  a  share,  went  down  to  $9  or  $10.  There  was 
no  reason  for  it  because  nothing  had  changed,  really,  within  the  com- 
pany in  terms  of  what  they  were  going  to  earn  in  the  current  quarter 
or  in  the  next  quarter.  But  the  fright  was  that  IBM  was  coming  out 
with  a  product  which  Storage  Technology  would  not  be  able  to  produce 
and  the  company  would  be  hurt  financially. 

As  a  direct  result  of  that  rumor,  which  didn't  turn  out  to  be  fact 
until  about  6  or  7  months  later — well,  fact  in  terms  of  IB^NI  actually 
introducing  that  product  which  Storage  Technology  could  also  pro- 
duce and  which  it  then  did  produce — we  saw  our  investment  cut  in 
half  in  a  couple  of  hours.  I  could  never,  at  this  time,  take  a  recom- 
mendation of  a  Storage  Technology,  or  a  California  Computer,  or  one 
of  those  companies,  to  our  investment  management  committee  because 
the  first  thing  they  would  say  to  me  would  be  remember  what  hap- 
pened when  we  owned  Storage  Technology'. 

Mr.  Nash.  The  way  I  read  your  historical  tracing  of  the  semicon- 
ductor iudustrv,  it  seems  to  me  as  if  the  development  of  the  semi- 
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conductor  industry  is  almost  said  to  be  synonymous  with  the  develop^ 
ment  of  the  computer  technology  in  that  semiconductor  seems  to  be 
the  heart  of  the  computer. 

I  would  like  your  reaction  to  that. 

Mrs.  Walter-Carlsox.  This  has  become  much  more  true  with  the 
advent  of  the  integrated  circuit  than  it  was  while  transistoi'S  were  in 
existence. 

First  of  all,  there  just  aren't  that  many  different  ways  that  a 
transistor  can  be  manufactured  because  it's  small-scale  integration 
and  it's  typically  a  single  unit.  So  when  transistors  were  being  used 
in  all  computers  it  really  didn't  matter  because  Honeywell  or  Sperry — 
or  even  GE  or  RCA  at  that  time — were  still  in  the  business,  and  could 
call  Fairchild  or  Texas  Instruments  or  Motorola  or  National  Semi- 
conductor and  say  send  me  1  million  transistors  and  that's  what 
they  got.  They  were  basically  configured  in  the  same  manner  and  the 
computers  came  out  and  they  kind  of  all  looked  the  same. 

Well,  when  you  became  involved  in  integrated  circuitry,  which  is 
when  IBM  began  to  bring  its  components  division  strictly  in-house, 
then  the  semiconductor  manufacturer,  who  is  supplying  the  heart 
of  the  machine,  really  becomes  in  part  the  designer  of  your  system. 
However,  when  you're  going  on  the  outside,  obviously  there  are  non- 
disclosure agreements  which  are  signed  so  that  the  information  doesn't 
get  traded  between  competitors. 

But,  you  are  at  a  disadvantage  because  you  say  to  your  supplier, 
"Well,  now,  you're  telling  me  that  you're  going  to  be  able  to  manu- 
facture this  memory  device  and  you  will  absolutelv  ship  it  to  me  in 
September  197-3."  This,  in  fact,  happened,  and  then  the  semiconductor 
industry  found  out  that  they  couldn't  make  4-K  devices  and  IB]\I 
found  out  tliat  they  could  not  make  4-K  devices.  But  IBM,  because 
their  components  were  internal,  were  able  to  substitute  a  package, 
a  module,  of  four  1-K  devices  on  a  single  substrate  until  thev  were 
able  to  produce  the  1— K.  It  did  the  same  thing  except  the  4— K  ulti- 
mately will  be  cheaper  than  four  1-K's.  They  could  do  that  because 
thev  didn't  have  any  design  in  timelag  because  they  had  always 
designed  around  the  4-K. 

On  the  other  hand  the  other  computer  manufacturers  couldn't  do 
that  because  they  were  waiting  for  tlie  4-K,  and  mavbe  they  had  left 
only  the  amount  of  space  for  that  package  in  their  machine  and  then 
they  couldn't  get  one  4-K.  Thev  had  to  take  four  1-K  parts  and  their 
equipment  was  delayed  because  they  couldn't  redesign  the  entire  box 
to  contain  the  extra  components. 

Mr.  Nasti.  Would  it  be  fair  to  sav  that  significant  advances  in  com- 
puter industrv  technology  have  been  made  by  semiconductor  com- 
panies rather  than  computer  companies  themselves  ? 

Mrs.  Walter-Caklsox.  Absolutely.  The  semiconductor  companies 
have  been  extraordinarily  responsive  to  their  customers  needs.  They 
have  worked  di recti v  with  the  customer.  They've  tried  to  design 
around  the  problem.  The  semiconductor  manufacturers,  in  fact,  really 
attempted  to  fcet  th.e — well,  not  tic  main-frame  computer  houses  be- 
cause it  was  too  late  in  their  design  cycle  to  shift — the  minicomputer 
manufacturers  to  go  to  MOS  memories  loner  before  IBM  introduced 
the  up<rraded  158  and  168  equipment  with  MOS  memories.  Those  little 
minicomputer  companies  just  were  afraid  to  do  it  because  they  couldn't 
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take  the  chance  on  the  viability  of  their  company  by  introducing  a 
new  technology. 

It  was  not  until  IBM  did  announce  the  upgraded  158  and  168  that 
there  was  a  run  on  the  semiconductor  industry  for  MOS  memories. 
They  didn't  have  enough  plant  and  capacity  in  place  and  they  couldn't 
ship  as  quickly  as  their  customers  would  want. 

Mr.  Xash.  That's  the  point  you  made,  I  believe,  when  you  indi- 
cated that  in  August  of  1972  IBM  announced  upgraded  vereions  of 
certain  machines  using  upgraded  memories. 

You  referred  to  IBM's  technology  and  offering  new  but  obsolete 
machines  at  a  cost  of  $300,000.  My  question  relating  to  that  is,  and 
I  just  want  to  bring  out  for  the  record  to  make  sure  I  read  it  properly, 
is  this  one  of  the  examples  you  had  in  mind  when  you  indicated  IBM 
selling  outmoded  technology-  or  better  technology  existing  but  not 
being  accepted  in  the  marketplace  because  it  is  not  vet  utilized  by 
IBM? 

Mrs.  Walter-Carlson.  Yes.  I  think,  as  I  also  pointed  out  in  the 
text  of  my  testimony.  IBM  was  really  very  late  in  developing  an  ex- 
pertise in  the  semiconductor  technology. 

In  fact,  they  used  very,  very  simplistic  devices  when  there  were 
many,  many  more  complicated  things  available. 

We  think — and  we  don't  know  this  because  nobody  really  knows  a 
lot  of  the  answers  to  what  IBM  does — that  when  IBM  introduced  the 
370,  that  they  really  planned  to  use  all  MOS  memories. 

But  MOS  is  a  different  kind  of  processing  technique  from  bipolar, 
which  is  what  IBM  had  used  in  the  past.  Many  of  the  new  companies 
Avhich  started  to  produce  MOS  devices  never  made  it  because  it's  tough 
and  it's  different  to  do.  We  think  that  the  reason  why  IBM  held  off 
until  August  of  1972  and  then  announced  an  upgraded  version  of  the 
machine  which  had  only  been  out  for  18  months  was  because  they 
simply  could  not  produce  the  devices.  It  was  only  when  they  could 
produce  the  devices  in  quantity  that  they  served  themselves  by  intro- 
ducing the  new  machines,  to  the  detriment  of  the  user. 

Mr.  Xash.  In  reviewing  whether  an  industry  structure  is  good  or 
bad  many  people  ask  the  effect  on  the  user.  Is  the  user  paying  higher 
or  lower  prices  than  otherwise  ?  Do  you  have  any  suggestions  to  us  as 
to  how  we  could  attempt  to  quantify  the  costs  to  users  from  the  type 
of  technological  hold-back  vou  have  been  referring  to  ? 

Mrs.  Walter-Carlsox.  I'm  really  not  sure  that  I  can  answer  that 
question.  I  don't  mean  to  avoid  it  but  I'd  have  to  go  around  it  a  little 
bit  because  I  can't  answer  it  directly. 

When  a  semiconductor  part  is  introduced  for  the  first  time  it  is  ex- 
tremely expensive.  It  is  not  cost-competitive  with  whatever  has  been 
in  the  field  which  is  being  produced  in  great  quantity  because  the  com- 
panies are  not  yet  down  the  learning  curve  and  they  don't  have  their 
processing  techniques  in  place  and  so  on. 

A  4— K  memory  right  now  has  an  average  selling  price  of  $14. 1  think 
that  within  12  to  18  months  that  average  selling  price  will  be  some- 
where between  $3  and  $4,  and  I  can't  come  any  closer  than  that. 

The  semiconductor  companies  have  to  maintain  those  high  prices 
until  they  start  making  a  profit.  That  delays  the  main-frame  com- 
panies from  designing  those  parts  because  they're  too  expensive,  and 
that  raises  the  cost  of  their  equipment. 
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IBM,  on  the  other  hand,  doesn't  have  any  of  those  problems.  They 
don't  really  care,  initially,  whetlier  the  part  costs  $14  or  $4  because 
they  can  change  the  pricing  within  the  various  aspects  of  the  system  so 
that  they're  getting  the  overall  profit  margin  that  they  want.  When 
the  cost  of  the  components  comes  down  to  a  justifiable  level  they  can  re- 
duce the  price  of  the  memory,  because  that's  where  the  components  are 
going. 

But  because  of  th.e  economics  iuA^olved.  that  equipment  has  already 
been  shipped  and  is  already  in  place  and  has  been  generating  revenue 
over  that  period  of  time  for  IB]M  as  a  total  unit. 

Mr.  Nash.  You  seem  to  be  saying  that  as  to  the  future  the  market 
control  will  be  predicated  upon  component  technology'  and  utilization 
of  the  IBM  Component  Division. 

Am  I  on  the  right  track  ? 

]\frs.  Walter-Carlson.  Yes. 

Mr.  Xash.  We  woidcl  be  interested  in  receiving  for  the  record  your 
recommendations  as  to  what  you  believe  the  critical  steps  might  be  to 
create  a  viable  competitive  computer  industry  in  the  1970's.  1980's,  and 
so  on. 

INIrs.  Walter-Carlson.  Well.  I  don't  really  think  that  I  have  any 
better  answer  than  anybody  else  in  that  regard.  I  do  feel  that,  as  my 
paper  shows,  the  expertise  in  the  components  area,  which  is  very  recent 
for  IBM — I  meaii,  after  all,  we're  talking  about  August  of  1972.  so 
that's  only  occurred  within  the  last  2  years — has  got  to  be  made  avail- 
able to  the  rest  of  the  industry;  and  I  think  that  will  help. 

It  will  help  in  two  ways.  It  will  reduce  IBM's  in-house  lock  on 
secrecy,  which  none  of  the  other  houses  have,  and  it  will  also  permit 
the  other  houses  to  have  superior  components  available  to  them,  be- 
cause with  that  technological  lock,  along  with  the  capital  lock,  and 
the  software  lock,  it  pretty  well  means  that  nobody  gets  into  the  bus- 
iness: and  an  awful  lot  of  people  who  are  in  the  business  probably 
don't  got  to  stav  verv  much  longer. 

I  think  another  thing  that  has  to  happen  is  that  you  somehow  or 
other  have  to  set  up  a  GMAC  of  sorts  with  IBM's  incredible  amount 
of  cash.  I  think  in  something  wliich  they  call  "securities  held  for  re- 
payment of  long-term  debt"  they  have  $3.8  billion  in  cash,  in  com- 
parison with  $26  million  for  Sperry  Rand. 

I  mean  it's  just  incredible.  That's  fjot  to  be  made  available  some- 
how or  other  to  not  the  other  main-frame  companies  but  to  the  in- 
dustry as  a  GMAC  and  I  think  one  of  the  other  things  that  you  have 
to  do  is  you  have  to  say  IBM  for  ,r  number  of  years — and  whether 
that's  4  years  or  5  years  or  however  long — may  not  lease;  they  must 
only  sell  their  equipment. 

That,  then,  permits  the  other  companies  who  have  been  trying  to 
build  a  lease  base  on  which  they  have  been  losing  money  to  also  com- 
pete fairly,  because  then  they  can  go  out  and  they  can  say  we  only 
want  to  sell  you  equipment' because  that's  all  that  IBM  does  and 
that  is  now  the  standard  in  this  industrv  rather  than  a  risk-lease 
basis. 

Mr.  Xash.  Thank  you  very  much. 

Senator  Hart.  Mr.  Granfield  ? 

Mr.  Granfield.  I'll  be  brief  as  possible.  I  find  your  statement  ex- 
tremely interesting ;  and  also  let  me  extend  a  greeting  to  you. 
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I  spent  the  last  6  years  at  UCLA  and  you  make  me  feel  somewhat 
nostalgic  for  those  beautiful  surroundings  which  you  find  in  your 
city. 

I  find  your  statement  interesting  because  most  of  the  witnesses 
today  have  given  evidence  that  IBM  is  indeed  a  sluggisli  monopolist 
because  they  lag  in  the  introduction  of  certain  technological  inno- 
vation. 

This  morning  I  tried  to  shed  some  light  on  the  whole  area  of 
technology,  technology  not  only  in  the  technical  but  in  a  cost  sense 
and  that  may  explain  some  of  the  technological  innovative  behavior 
of  IBM  vis-a-vis  its  competitors. 

But  this  afternoon  you  tell  me  that  IBM  is  even  sneakier  than 
that,  that  what  they  have  done  while  they  have  "lagged"  traditionally 
in  the  introduction  of  technological  innovations  is  suddenly  achieved 
such  a  technical  superiority  in  terms  of  semiconductors  that  we 
shouldn't  break  IBM  up  or  force  it  to  divest  itself  of  one  of  its 
branches  because  it's  a  sluggish  monopolist  and  denies  its  customers 
technological  innovations  but  because  it's  going  to  out-innovate  its 
competitors. 

So  I'm  becoming  a  little  mystified  as  to  exactlv  what  is  the  implica- 
tion of  somehow  affecting  the  structure  of  IBM. 

Some  witnesses  tell  us  because  they  lag  behind.  You  come  and  tell 
us,  "Well,  they  have  perhaps  traditionally  lagged  behind;  suddenly 
now  they're  going  to  leap  so  far  ahead  that  this  is  whv  we  must  curb 
IBM." 

So  I  find  your  testimony  quite  interesting  because  suddenly  the 
sluggish  monopolist  is  going  to  lead  the  pack  and  that's  wliy  they 
are  a  threat  to  the  competitive  liability  of  the  computer  industry. 

The  witnesses  to  date  have  told  us  the  great  threat  they  pose  to  the 
customers  because  of  their  technological  rapidity. 

Perhaps  they  listened  to  these  witnesses.  I  don't  laiow.  But  I  cer- 
tainly am  very  uneasy  with  whatever  path  is  or  Avhatever  welfare 
costs  that  preserving  IBM  is  going  to  impose  upon  its  customers  or 
upon  the  computer  public  as  a  whole  because  you  tell  me  in  your 
testimony  that  because  they  have  taken  the  technological  role  internal 
to  the  firm  they  may  be  able  to  out-innovate  firms  whose  primary 
purpose  is  the  production  of  semiconductors. 

This  seems  to  me  a  direct  benefit  of  the  IBINI  structure,  that  they 
would  be  able  to  specialize  in  the  production  of  semiconductoi'S  for 
information  processing  for  computers. 

Could  you  shed  some  light  on  my  mystification? 

Mrs,  Walter- Carlsox.  Well,  that  was  a  multifaceted  statement, 
and  I'm  not  sure  that  I  know  precisely  what  your  question  was. 

Mr.  Graxfiei.d.  Really  what  I'm  trying  to  home  in  on  is,  "Is  IBM 
bad  because  it  doesn't  innovate,  or  is  it  bad  because  it  does  innovate, 
or  is  it  bad  at  all?'' 

Mrs.  Walter-Carlson.  Well,  first  of  all  we're  talking  about  two 
different  time  frames.  We're  talking  about  what  hapjXMied  before  the 
Justice  Department  and  the  other  people  sued  IBM  on  the  basis  of 
antitrust. 

I  think  it  is  a  fact  that  since  the  Justice  Department  suit  was  insti- 
gated IBM  has  become  far  more  predatory  in  its  acts  than  it  had  been 
in  the  past,  so  there  is  a  rhetorical  question. 
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If  the  sleeping  giant  was,  in  the  past,  able  to  lead  the  industry  and 
get  along  with  what  it  had  and  continue  to  reap  the  benefits  of  its 
huge  revenue  base  and  not  need  to  innovate,  that's  one  facet. 

If,  on  the  other  hand,  you  are  under  attack  because  you  have  not 
led  as  the  leader  in  the  industry  in  technological  innovation  and  you 
are  faced  with  possibly  being  restructured  or  broken  up  or  having 
something  done  to  you  that  you  don't  really  care  to  have  happen,  then 
you  have  to  take  another  tack. 

And  I  think  that  it  was  sometime  in  1971  or  1972 — I  can't  pinpoint 
the  date  for  you — that  IBJNl  determined  that  that  tack  was  going  to 
be  teclmological  leadership.  '    '     " 

It  clearly  did  not  have  it  prior  to  that  time. 

Mr.  Granfield.  "Well,  it  seems  like  IB]M  is  going  to  be  damned  if 
they  do  and  damned  if  they  don't. 

Mrs.  Walter-Carlsox.  "Well,  maybe  when  you  get  to  be  that  size, 
relative  to  everybody  else,  that's  true. 

Mr.  GRA>rriELD.  Given  this  forecast — you  saw  this  tremendous  tech- 
nological breakthrough  of  IBM — why  did  you  sell  IBM  stock  ?  Why 
did  you  recommend  to  your  firm  to  sell  IBM  stock? 

Mrs.  "Walter-Carlsox.  "Well,  unfortunately,  the  mutual  fund  in- 
dustry— and  my  own  job,  in  fact — is  really  a  perform-or-perish  kind 
of  situation  and  one  does  not  perish  if  one  manages  to  outperform  what 
the  stock  averages  are  doing.  I  was  under  the  imj^ression  that  with 
IB^I  under  legal  attack  and  with  at  least  a  possibility  that  they  would 
lose  the  Telex  suit,  that  the  stock  would  not  go  up ;'  that  it  would  go 
down.  So  it  was  really  a  simplistic  decision  that  I  wanted  to  retain 
the  assets  that  we  had  under  management  if  possible. 

Mr.  Graxfield.  "Why  didn't  you  sell  short  'I 

Mrs.  "Walter-Carlsox.  ]\Iutual  funds  can't  go  short  or  I  would  have. 

Mr.  Graxfield.  Touche. 

One  last  thing.  You  said  you  gave  evidence  earlier  that  IBM  lagged 
behind  in  a  very  technical  way  in  which  they  built  their  memory  units. 

Are  you  aware  that  they  lagged  behind  in  total  service  cost  to  cus- 
tomers because  of  changing  their  information  of  core  knowledge? 

Mrs.  Walter-Carlsox.  That's  what  I  was  about  to  say.  They  have, 
for  all  practical  purposes,  a  bundled  pricing,  and  you  get"  lots  of  things 
free.  I  don't  know  what  their  service  costs  are. 

I  question  whether  anvbodv  outside  of  IB^NI  knows  the  answer  to 
that. 

Mr.  Graxfield.  Well,  what  I'm  saying  is  that  even  though  you  claim 
they  lag  in  this  teclmology.  and  of  course,  now  they  will  soon  be  the 
superman  of  technology  in  the  field,  I  Avould  expect  the  customers  to 
switch  to  somebody  else  if  they  could  no  longer  produce  the  total 
proi'ect,  which  is  more  than  the  technical  capability. 

For  example,  when  you  innovate  and  take  on  semiconductor  memory 
units,  if  you  cannot  operate  that  unit  at  a  certain  load  of  level  your 
costs  are  very  much  higher  than  previous  technolog;\'. 

]\rrs.  Walter-Carlsox.  Semiconductor  core,  which' 

^Ir.  Graxfield.  You  were  talking  about  the  way  IBM  has  tradi- 
tionally lagged  behind  some  of  its  competitors  in  terms  of  the  potential 
way  they  could  have  built  the  main-frame  units. 

Xow,  as  a  computer  user,  when  you  change  this  technology',  the 
planners  of  that  computer  system,  we  have  been  led  to  believe,  had 
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better  forecast  capacity  acutely  because  downtime  on  more  complex 
machines  is  more  costly  than  on  less-complex  machines. 

Mrs.  Walter-Carlson.  OK. 

Mr.  Granfield.  When  you  go  to  more  complex  machines,  since  it  is 
much  more  efficient,  if  you  haven't  got  that  increased  capacity,  or  can- 
not rent  it  out,  that  machine  could  cost  the  customer  more  in  the  total 
sense  and  maybe  that's  why  their  customers  didn't  have  the  capacity  to 
use  this  new  technology  efficiently. 

Is  that  not  possible  ? 

Mrs.  AValter- Carlson.  Well,  anything  is  possible;  but  I  don't  thmk 
it's  really  realistic.  The  customer 'typically  knows  how  many  bits  of 
memory  "he  can  use  and  he  knows  what  the  cost  tradeoffs  are. 

Mr.  Granfield.  Well,  let  me  indicate  an  antidote.  At  UCLA,  when 
we  switched  from  IBM  systems  to  the  360/91  our  computer  costs  went 
considerably  up. 

The  reason  was  we  were  using  that  machine  only  to  45  percent  of  its 
capacity.  Xow,  for  any  program  that  went  through  that  machine  it  was 
much  more  efficient  in  the  process  than  with  the  prior  system  we  had. 

Even  though  we  projected  a  greater  increase  in  use  that  was  not 
forthcoming,  our  total  cost  of  operating  that  system  was  considerably 
higher  than  the  prior  system  we  liad,  yet  for  any  one  program  the  cost 
was  much  greater  with  the  new  equipment. 

Mrs.  Walter-Carlson.  Well,  that's  exactlv  what  happened  in  1970 
when  all  of  the  computer  companies  ran  into  difficulty. 

The  problem  was  that  most  of  the  users  had  too  much  computer 
capacity  already  on  hand. 

Mr.  Granfield.  What  I'm  saying  is  that  there  might  be  some  ration- 
ale for  IB^M's  behavior  of  serving  the  customers  from  a  cost-efficiency 
view.  Thank  you,  ]Mr.  Chairman. 

Senator  Hart.  Thank  you  very  much. 

[The  following  was  received  for  the  record :] 

MATERIAL   RELATING  TO   THE   TESTIMONY   OF 
MARILYN   WALTER-CARLSON 

Exhibit  1. — Prepared  Statement  nf  Mr.".  Walter-Carlson 

Prepared  Statement  of  Marilyn  Walter-Carlson.  Vice  President  and  Associ- 
ate Director,  Research  Shareholders  Management  Co.,  Los  Angeles,  Calif. 

I  have  been  a  security  analyst  for  IS  years,  beginning  my  career  as  a  research 
as.sistant  in  1956  at  Smith,  Barney  &  Co.,  a  major  Wall  Street  brolierage  con- 
cern. Ma'  initial  assignment  was  coverage  of  the  emerging  high  technology  in- 
dustry, "which  primarily  consisted  of  IBM,  General  Electric,  Westinghouse,  and 
the  large  aerospace  companies.  The  big  news  in  1956  was  the  IBM-Justice  De- 
partment consent  decree.  Ancillary  high  teclmology  companies  emerged,  ex- 
ploded and  expired  during  the  1959-1964  period,  which  was  an  exciting  time  in 
the  electronics  industry.  This  period  produced  today's  major  semiconductor  com- 
panies such  as  Texas  instruments.  Motorola,  and  Fairchild  Camera  and  Instru- 
ment, and  super  growth  companies  in  the  instrumentation  area  such  as  Hewlett 
Packard,  Perkin-Elmer  and  Tektronix.  Virtually  all  of  these  companies  were 
and   still   are  dependent  upon   the  computer  industry   in  varying  degrees. 

Ten  years  later,  in  1966.  I  was  asked  to  follow  the  emergency,  explosion,  and 
■subsequent  expiration  of  the  computer  leasing  and  software  companies  and  the 
peripheral  equipment  companies.  :Many  investors  made  large  sums  of  money  from 
these  companies,  but  that  was  when  venture  capital  was  available  and  the  stock 
market  was  going  up.  I  was  involved  in  research  and  corporate  finance  work  in 
the  high  technologv  area  at  W.  E.  Button  &  Co.  from  1966  to  1972  and  negotiated 
a  .sizeable  merger  "which  was  consummated  in  1969  ($200  million  in  consolidated 
sales ) . 
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For  the  past  two  years  I  have  been  on  the  "other  side  of  the  Street"  with  an 
investment  advisory  firm,  Shareholders  Management  Company,  with  over  $1 
billion  in  assets  under  management,  including  six  mutual  funds,  small  individual 
accounts,  and  pension  fund  accounts.  I  am  Vice  President  and  Associate  Director 
of  Research  and  have  responsibility  for  the  analysis  of  companies  operating 
within  the  entire  high  technology  area,  including  computers,  peripheral  equip- 
ment, software  service  companies,  semiconductors,  electronic  instruments,  and 
consumer  electronic  products.  These  are  all  industries  which  I  have  researched 
intensively  in  the  past,  and  which  I  now  cover  witli  the  aid  of  Wall  Street  ana- 
lysts. Since  Shai'eholders  is  a  sizeable  account  for  the  Wall  Street  brokerages, 
we  receive  inputs  from  all  major  bouses  with  oral  access  to  their  analysts.  Be- 
cause of  the  information  flow  from  Wall  Street  and  other  sources  on  the  major 
companies  we  do  not  personally  call  on  those  companies,  but  direct  our  efforts 
to  following  the  small  companies  which  do  not  receive  attention  from  Wall 
Street. 

In  spite  of  this  policy.  I  found  that  I  was  not  getting  objective  information 
from  Wall  Street  during  the  IBM-Telex  trial  last  year,  and  devoted  100%  of 
my  time  to  the  reading  and  analysis  of  many  of  the  documents  which  become 
part  of  the  public  record  as  a  result  of  that  trial.  My  conclusion  led  me  to  rec- 
ommend the  sale  of  our  IBM  holdings  approxiznately  one  year  ago  at  a  price  of 
about  $315  per  share.  That  recommendation  was  followed  and  our  accounts  now 
have  a  very  small  amount  of  IBM. 

]My  biography  is  carried  in  Who's  Who  of  American  Women  ;  Who's  Who  in  the 
West,  and  Who'«  Who  in  Finance. 

The  subject  matter  of  my  statement  to  this  subcommittee  today  deals  with  : 

1.  The  lack  of  available  data  on  this  burgeoning  industry,  vis  a  vis,  others 
such  as  .steel,  autos,  and  consumer  durables. 

2.  The  sheer  size  of  IBM  relative  to  the  five  other  computer  companies  with 
some  simple  supportive  statistical  data. 

3.  The  difficulties  an  institutional  investor  faces  with  regard  to  investing  in 
companies  allied  to  the  technology  field. 

4.  A  detailed  discussion  of  the  very  heart  of  IBM — its  Components  Division — 
in  comparison  with  the  semiconductor  industry. 

5.  Possible  effects  on  the  semiconductor  and  computer  industries  of  a  spin-off 
of  IBM  Components  and  test  equipment  activities. 

PART  I. LACK  OF  INDUSTRY  DATA 

Perhaps  the  most  illustrative  example  of  the  lack  of  easily  available  data  to 
security  analysts  and  manufacturers  in  the  computer  industry  is  a  comparison 
of  the  annual  reports  to  stockholders  of  IBM  and  General  Motors,  which  was 
.selected  simply  because  it  is  the  largest  industrial  company  in  the  United  States. 
The  IBM  report  begins  with  the  traditional  letter  to  stockholders,  which  is  three 
and  one-half  columns  long  and  which  contains  only  four  paragraphs  of  operating 
statistics,  or  at  mo.st  ten  sentences  of  text,  less  than  one  sentence  per  billion  dollars 
of  sales.  The  body  of  the  report  consists  of  sixteen  pages  of  pictures  intersper.<?ed 
with  brief  comments  on  various  people,  computer  applications,  new  products, 
and  new  markets.  None  of  this  information  is  useful  in  either  the  financial 
or  product  analysis  of  IBM  since  it  is  not  specific.  The  next  feature  of  IBM's 
annual  report  is  a  financial  review  less  than  two  columns  in  length,  partly  repeat- 
ing tlie  information  given  in  the  letter  to  stockholders,  and  then  repeating  the 
figures  given  in  the  income  statement  which  is  on  the  facing  page.  This  is  fol- 
lowed by  a  very  brief  balance  sheet  with  no  footnotes  except  for  the  standard 
notation  that  "the  notes  on  pages  25  through  27  are  an  integral  part  of  this 
statement."  The  source  and  application  of  funds  and  three  pages  of  brief  foot- 
notes are  followed  by  a  concise  ten  year  summary  of  operations,  a  list  of  the 
divisions  and  their  primary  focus,  and  the  officers  and  directors  of  the  company. 
It  is  a  terse  document  designed  to  conform  to  the  minimum  standards  for  report- 
ing required  by  the  Securities  and  Exchange  Connnission  and  the  accounting 
profession.  It  is  not  in  any  way  helpful  in  analyzing  what  occurred  in  the  com- 
puter industry  during  the  year. 

In  summary.  IBM.  the  computer  industry  leader,  provides  no  industry  data 
either  to  its  shareholders  or  to  investment  analysts  in  its  annual  report,  a"  study 
of  the  10-K  report  reveals  some  additional  information,  but  a  paucity  of  hard 
data  exists  for  IBM.  and  thus  for  the  computer  industry  as  a  whole. 

In  order  to  illustrate  that  an  industry  leader  can  divulge  substantial  infor- 
mation, I  reviewed  General  Motors'  latest  annual  report.  A  preliminary  black 
and  white  copy  is  sent  to  those  on  the  mailing  list  but  is  available  upon  "request 
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to  anyone.  This  advance  copy  is  50  pages  long,  compared  with  IBM's  final  report 
of  32  pages.  GM"s  letter  to  shareholders  is  two  pages  long  and  generally  dis- 
cusses the  environment  in  which  the  corporation  operated  in  the  previous  year. 
There  is  a  cautious  statement  of  expectations  for  the  current  year.  The  body  of 
the  report,  entitled  "The  Year  in  Review"  provides  a  wealth  of  information  in 
approximately  nine  pages  of  text  plus  another  nine  pages  of  illustrations. 
Excerpts  include :  "GM's  1973  factory  sales  of  cars  and  trucks  in  the 
United  States  totaled  a  record  6.512.000  units.  5.251,000  cars  and  1,261,000 
trucks  *  *  *.  Of  all  new  cars  sold  in  the  United  States  during  1973,  including 
imports,  45.0%  were  GM  products  *  *  *.  In  1973.  GM  had  record  sales  of  com- 
mercial nonautomotive  products  in  the  United  States  totaling  $1.9  billion,  or 
14%  above  the  1972  level  *  *  *.  Electromotive  Division  *  *  *  sales  included  40 
high-speed  3,000  horsepower  passenger  locomotives  to  Amtrak,  with  110  similar 
units  to  be  delivered  in  1974  *  *  *.  Export  deliveries  of  locomotives  during  1973 
were  up  19%  *  *  *.  Compare  these  facts  with  the  most  definitive  statement  in 
the  IBM  letter  to  shareholders,  to  wit :  "Accompanying  a  record  rate  of  world- 
wide installations  in  the  final  quarter  of  1973,  outright  purchases  of  data  process- 
ing equipment  were  also  at  an  all-time  high  for  any  quarter,  and  were  higher 
for  the  full  year  1973  than  for  1972  *  *  *.  Orders  for  IBM  equipment  and  serv- 
ices during  1973  continued  strong,  and  at  year  end  the  backlog  of  orders  was 
higher  than  at  year  end  1972  despite  a  record  level  of  shipments"  *  *  *. 

GM's  very  detailed  review  of  the  prior  year's  activities  is  followed  by  an  eight- 
page  special  report  on  the  GM  Proving  Grounds,  a  two-page  financial  review, 
footnoted  income  and  balance  sheets  and  six  pages  of  footnotes,  including  a  full 
balance  sheet  for  General  Motors  Acceptance  Corporation.  The  end  of  the  annual 
report  provides  a  twenty-year  history  of  operations  and  includes  a  ten-year  his- 
tory of  the  number  of  cars,  trucks  and  coaches  manufactured  in  the  United  States 
l.)y  brand  name,  and  the  number  of  cars  manufactured  outside  the  United  States 
by  country.  Expert  security  analysts  who  follow  GM  closely  tell  me  that  the 
Shareholders  Relations  Department  will  provide  them  with  various  brochures  on 
the  advances  in  engines,  the  latest  in  pollution  control  devices,  etc.  l.i  addition, 
the  GM  security  analyst  contact  will  provide  the  number  of  cars  shipped  by 
division  on  a  ten-day  basis  to  any  analyst  astute  enough  to  inquire. 

The  other  computer  companies  all  make  an  effort  to  inform  their  shareholders 
as  to  the  performance  of  the  several  aspects  of  their  businesses.  NCR  has  made 
a  successful  effort  to  provide  information  and  has  used  a  question  and  answer 
format  in  place  of  the  traditional  letter  to  stockholders.  The  questions  represent 
those  most  frequently  asked  of  management  and  the  answers  are  their  usual 
response.  The  financial  section  of  the  report  shows  numerically  and  graphically 
the  revenue  derived  in  three  new  product  groupings  and  compares  that  informa- 
tion with  what  was  reported  in  1972  in  the  four  former  product  groupings.  Four 
bar  charts  are  used  to  display  the  number  of  employees,  revenue  per  employee, 
consolidated  revenues  (broken  down  between  domestic,  foreign  and  totaled), 
and  equity  per  common  share  for  five  years,  with  the  exact  number  given  for 
each  entry.  The  footnotes  are  descriptive  and  written  in  understandable  language 
for  the  benefit  of  the  stockholder  rather  than  to  satisfy  legal  requirements.  The 
ten-year  review  of  operations  presents  detailed  information  enabling  analysts 
to  immediately  compute  significant  financial  ratios. 

Burroughs'  annual  report  describes  each  product  group's  experience  in  the 
previous  year  in  some  detail.  A  saparate  page  in  the  report  discloses  product 
revenues  for  each  of  four  classes  of  products,  and  under  the  equipment  and 
systems  classification,  discloses  the  amount  of  revenue  by  size  of  computer : 
small  application  machines,  small  computer  systems  and  business  minicompu- 
ters, and  large  and  medium  computer  systems.  A  separate  bar  chart  gives  the 
sales/lease  relationship  of  the  equipment  and  systems  revenue  for  the  past  five 
years.  As  is  the  case  with  NCR,  Burroughs'  ten  year  financial  summary  is  very 
detailed  and  helpful.  There  is  very  little  reason  to  have  to  dig  into  the  10-K 
report  to  better  understand  the  financials  of  the  company. 

In  the  case  of  Control  Data,  the  annual  report  is  concise  and  does  not  give 
as  much  information  as  security  analysts  would  like  to  have,  but  it  does  divulge 
sales  performance  by  group  in  the  letter  to  stockholders.  However,  Control  Data 
follows  the  practice  of  mailing  the  complete  10-K  report  to  security  analysts 
as  soon  as  it  is  available  (shortly  after  the  annual  report  is  received)  ;  this  is 
a  very  complete  docun.ent  indeed,  both  on  its  own  merits  and  especially  in  com- 
parison with  the  IBM  10-K. 

Sperry  Rand's  annual  report  is  also  complete  and  includes  a  table  on  revenue 
and  income  for  its  four  major  product  groups  for  the  past  five  years.  Manage- 
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ment  is  specific  in  terms  of  detailing  square  footage  of  plant  and  number  of 
employees  by  product  line  which  aids  in  analysis  of  the  contribution  to  profits  by 
group"  in  the  future.  The  ten  year  summary  is  so  inclusive  that  it  should  prob- 
ably be  adopted  by  the  SEC  as  mandatory  for  all  companies  in  all  industries. 

Honeywell,  thesecond  largest  computer  company,  has  not  made  analysis  easy 
in  the  past,  but  the  1973  annual  report  does  provide  significant  information  on 
the  revenue  stream  derived  from  Honeywell  Information  Systems,  and  the 
amount  of  sales  and  earnings  coming  from  its  other  businesses.  We  suspect  that 
General  Electric,  the  largest  single  holder  of  Honeywell  as  a  result  of  the  sale 
of  its  computer  operations  to  Honeywell,  might  have  been  instrumental  in  this 
shift,  since  as  long  ago  as  1960  GE  has  been  presenting  a  breakdown  of  its  prod- 
uct groui)s  in  the  annual  report  to  shareholders. 

What  is  lacking  in  the  IBM  report?  The  company  could  employ  some  simple 
visual  aids  such  as  bar  charts  or  graphs  to  present  data  for  at  least  a  five  year 
period.  For  example,  a  bar  chart  showing  sales  and  earnings  for  domestic  and 
foreign  operations  for  the  past  five  years  would  clearly  indicate  the  faster  growth 
of  the  overseas  operations  during  this  period.  Rental  and  service  income  and 
sales  should  be  reported  separately  and  sales  should  be  broken  out  between  EDP 
sales  and  other  sales  since  IBM  also  sells  other  products  such  as  typewriters. 
The  campany  should  provide  information  similar  to  that  presented  by  Burroughs 
as  to  the  breakdown  of  the  various  classes  of  machines  shipped  and  the  sales/ 
lease  ratio  within  those  classes.  Somewhere  in  the  report  management  should 
at  the  very  least  comment  on  the  operations  of  its  various  divisions,  and  ideally, 
report  revenues  and  pretax  profits  for  its  five  major  divisions :  Oflice  Products, 
General  Systems.  Federal  Systems,  Information  Records  and  Data  Processing. 
At  present,  research  and  development  expenditures  are  available  only  in  the 
10-K  whereas  the  other  companies  display  these  expenditures  prominently  some- 
where in  the  annual  report. 

In  many  ways  the  IBM  annual  report  is  actually  misleading.  For  instance,  the 
average  shareholder  probably  looks  at  the  ten  year  record  and  sees  a  constant 
uptrend  in  sales  and  earnings.  If  IBM  reported  the  derivation  of  those  sales,  the 
shareholder  would  see  that  EDP  sales  are  ri.sing  much  more  rapidly  than  rental 
and  senice  income.  If  IBM  reported  domestic  and  foreign  revenues  and  earnings 
separately,  the  shareholder  would  see  that  overseas  growth  has  far  outpaced 
domestic  growth.  In  short,  we  in  the  investment  community  do  not  believe  that 
IBM  presents  its  financial  information  as  fairly  as  it  could.  The  reasons  for  this 
are  unknown,  but  it  is  apparent  that  IBM  is  intent  upon  keeping  the  mystique 
which  it  has  carefully  cultivated  for  many  years. 

Other  industries  have  substantial  statistical  data  which  is  reported  on  a  weekly 
and  monthly  basis  by  product.  The  steel  indu.stry  reports  production  figures  on  a 
weekly  basis,  the  auto  industry  reports  new  car  production  and  sales  every  ten 
days,  the  consumer  electronics  industry  (radio  and  television)  reports  factory 
pro<luction.  factory  sales  and  dealer  sales  on  a  monthly  basis,  and  the  home 
appliance  industry  reports  factory  sales  monthly.  Until  recently,  the  semicon- 
ductor industry,  through  the  auspices  of  the  Electronic  Industries  Association, 
reported  monthly  orders  and  monthly  .shipments  of  ."semiconductors  by  device  type. 
A  trained  security  analyst  uses  this  data,  along  with  other  information,  in  mak- 
ing investment  decisions.  :Manufacturers  use  this  data  to  help  plan  production 
schedules  which  in  turn  provide  a  key  to  the  proper  level  of  purchasing  activity, 
which  in  turn  should  reduce  the  costs  of  carrying  inventories.  The  data  is  not  only 
helpful  to  competing  manufacturers,  but  to  suppliers  as  well ;  if  the  steel  industry 
.sees  that  the  auto  companies  are  planning  on  increasing  production,  the  steel 
industry  can  better  gauge  its  near  term  demand  from  this  class  of  customer.  If 
the  semiconductor  industry  knows  that  inventories  of  television  sets  are  at  very 
high  levels,  it  can  surmise  that  demand  for  the  device  types  used  in  the  produc- 
tion of  consumer  electronics  products  will  slacken,  and  thus  revise  its  planned 
production  schedules  for  those  particular  devices. 

There  is  no  such  data  available  on  the  computer  industry,  with  the  exception 
of  the  International  Data  Corporation's  census,  which  is  an  estimate  of  the  total 
number  of  computers  installed.  Since  IB:m  so  closely  guards  its  data,  none  of  its 
competitors  are  ^^^lling  to  release  additional  industry  information.  We  do  not 
know  the  number  of  various  classes  of  machines  shipped  monthly,  quarterly,  or 
even  annually  on  a  total  basis,  nor  do  we  know  by  whom.  Of  those  machines,  we 
do  not  know  how  many  were  leased,  how  many  were  outright  sales,  and  how  many 
were  third  party  leases.  We  do  not  know  the  configuration  of  any  of  those  com- 
puters, hence,  we  do  not  know  the  sales  value  or  the  monthly  rental  which  will 
accrue.  We  do  not  know  if  the  machines  shipped  were  to  new  users,  whether  they 
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are  upgrades  resulting  in  machine  i-etirements,  or  whether  they  are  additions.  We 
do  not  know  whether  the  machine  retirements,  if  any,  were  fully  depreciated, 
and  if  not,  whether  there  are  sufficient  resen-es  on  the  balance  sheet  to  cover 
necessary  writeoffs.  We  do  not  know  if  these  machines  are  domestic  or  foreign 
installations,  nor  do  we  have  an  indication  of  which  industries  are  increasing  or 
decreasing  their  installations  of  machines. 

This  incredible  lack  of  industry  information  is  one  of  the  major  barriers  to 
entry  in  the  computer  industry,  no  reputable  financial  institution  with  a  fiduciary 
responsibility,  and  acting  on  the  Prudent  Man  theory,  can  support  a  new  venture 
where  there  is  no  market  information  available.  The  would-be  competitor  must 
define  an  area  where  he  has  ascertained  a  possible  need  for  his  potential  product 
which  must  be  either  cheaper  or  technologically  superior.  He  must  then  locate 
that  market  which,  in  the  case  of  the  computer  industry,  is  probably  confined  to 
users  of  machines  which  were  purchased  outright.  That  in  itself  is  quite  a  task, 
and  creates  another  barrier  to  entry  because  a  marketing  force  is  expensive  to 
build  and  maintain  with  no  revenue  stream. 

I  believe  that  an  initial  step  in  improving  competition  in  the  computer  industry. 
Such  an  organization  could  be  established  either  as  a  user  group  which  would 
report  the  installation  of  a  class  of  computer,  whether  it  was  purchased  or  leased, 
and  the  industry  classification  of  the  user,  or  the  computer  manufacturer  who 
shipped  the  machine  could  report  the  same  information  to  a  central  reporting 
organization.  The  establishment  of  such  an  organization  would  serve  at  least 
four  primary  purposes : 

1.  Competitors  would  have  access  to  data  which  showed  which  industries  were 
increasing  or  decreasing  installations. 

2.  Industry  would  have  hard  data  detailing  trends  either  toward  outright 
purchases  or  toward  leasing. 

3.  Small  competitors  would  be  able  to  service  only  that  portion  of  the  industry 
which  constitutes  their  viable  market,  outright  purchases. 

4.  A  major  barrier  to  entry  would  be  eliminated  because  financial  institutions 
would  have  data  available  indicating  market  size.  Using  other  trendline  data, 
growth  rates  and  other  variables  could  be  factored  into  the  projections,  thereby 
enabling  the  lender  to  determine  the  total  amount  of  financing  required  to  build 
a  viable  business. 

The  minimum  data  required  should  include  machine  class,  average  monthly 
rental,  sales  value,  sale  or  lease,  industry  classification  of  user,  domestic  or  for- 
eign installation,  and  replacement,  retirement,  or  upgrade.  Data  should  be  re- 
ported on  a  monthly  basis. 

PART    II. COMPARISOX    OF    IBM    WITH    OTHER    MAINFRAME    MANUFACTURERS 

The  relative  size  and  strength  of  IBM  compared  with  the  five  other  mainframe 
companies.  Sperry  Rand  (Univac),  Honeywell.  National  Cash  Register.  Bur- 
roughs, and  Control  Data,  is  clearly  demonstrated  by  a  comparison  of  financial 
information  taken  from  their  respective  latest  annual  reports  and  10-K  reports. 
Data  on  revenues,  incomes,  research  and  development  expenditures,  net  com- 
puter rental  base,  number  of  employees,  and  selected  balance  sheet  items  are 
summarized  in  Table  I  at  the  end  of  tliis  statement.  These  simple  statistics  are 
presented  merely  to  emphasize  the  great  disparity  in  the  sizes  of  the  six  primary 
companies  in  the  computer  industry. 

Of  primary  interest  in  Table  I  are  the  revenues  generated  by  each  firm's  com- 
puter business,  labeled  "EDP  Revenue  Only."  and  the  installed  computer  rental 
base  net  of  accumulated  depreciation,  labeled  "Net  Computer  Rental  Base."  In 
1973  IBM  generated  computer-related  revenue  of  .$8.7  billion,  or  64.7  percent  of 
the  total  computer-related  revenue  for  all  six  companies  of  $13.4  billion.  Four 
of  the  other  five  companies  generated  computer-related  revenues  of  around  $1.0 
billion  in  1973.  while  National  Cash  Register  generated  about  $.550  million.  The 
disparity  in  net  computer  rental  ba.se  among  the  companies  is  even  wider,  although 
IBM  maintained  approximately  the  i^ame  ratio,  or  6-").l  percent  of  the  total  of 
$5.S  billion  of  installed  computers.  IBM's  net  computer  rental  base  at  the  end 
of  1973  was  $3.7  billion,  compared  with  .$816  million  for  Honeywell,  and  $^69 
million  for  Burroughs.  However,  the.se  figures  are  not  really  indicative  of  the 
number  of  machines  installed,  nor  of  thhe  installed  base,  which  is  estimated  at 
about  $30  billion.  Since  depreciation  pra^-'tices  vary  for  each  company,  IBM's 
net  rental  base  is  understate<l  because  of  its  extremely  conservative  accounting 
relative  to  Burroughs  with  its  more  liberal  accounting.  In  any  ca.se.  l»oth  IBM's 
EDP  revenue  and  net  computer  rental  base  in  1973  were  almost  double  that  of 
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the  other  five  computer  companies  combined.  These  comparisons  are  shown 
graphically  in  Figure  I  at  the  end  of  thi",  statement. 

Pretax  income  from  all  operations  including  non-computer  related  activities 
totaled  $3.7  billion  for  all  six  companies  (see  Figure  2).  Of  this  amount,  IBM 
reported  $2.9  l)illion,  or  just  under  four  times  the  combined  pretax  income  of 
the  other  five  companies.  Even  more  striking  is  the  fact  that  IBM's  pretax  income 
was  almost  14  times  tliat  of  the  .second  largest  company,  Sperry  Rand,  while  its 
total  revenue  was  only  4  times  as  large.  Obviously,  IBM  is  the  most  profitable  in 
the  industry,  and  this  is  evidenced  by  the  fact  that  while  its  total  revenues, 
including  EDP,  were  about  55  percent  of  the  combined  companies,  its  pretax 
income  was  proportionately  much  higher — 79  percent  of  the  total.  Similar  com- 
parisons could  be  drawn  for  net  income  also,  as  shown  in  Table  I. 

Figure  3  iwrtrays  research  and  development  expenditures  for  each  of  the  six 
mainframe  companies,  and  again  the  disparity  in  size  is  most  apparent.  In  1973, 
IBM's  research  and  development  expenditures  of  $730  million  was  nearly  equiv- 
alent to  the  combined  pretax  income  of  the  other  five  companies  combined,  which 
totaled  $794  million.  IBM's  $730  million  expenditure  for  research  and  develop- 
ment represented  one  and  a  half  time  the  total  amount  spent  by  the  other  five 
companies,  and  was  61  percent  of  the  total  spent  by  all  six  companies.  However, 
if  we  compute  the  percentage  of  pretax  income  each  company  allocates  to  its 
new  product  development  programs,  an  entirely  different  picture  emerges.  In 
1973,  IBM's  $730  million  R.  &  D.  expense  represented  25  percent  of  pretax  income 
and  about  8.5  percent  of  EDP  revenues.  Honeywell's  R.  &  D.  expense  of  $160  mil- 
lion was  85  percent  of  pretax  income  and  13.5  percent  of  sales.  Similarly,  Sperry 
Rand  spent  $l-!6  million  on  R.  &  I).,  or  69  percent  of  pretax  income,  and  13 
percent  of  EDP  sales.  Clearly,  IBM's  huge  R.  &  D.  expenditures  come  not  as  a 
result  of  spending  a  proportionately  higher  percentage  of  income  or  sales  on 
R.  &  D.,  but  because  its  massive  profit  base  permits  it  to  do  so. 

IBM's  relative  size  is  further  underscored  by  reference  to  its  net  worth,  or 
shareholders  equity,  which  was  $8.8  billion  at  the  end  of  1973.  This  amount  is 
about  66  percent  of  the  total  net  worth  of  all  six  companies,  and  nine  times  that 
of  each  of  the  next  two  largest  firms,  Sperry  Rand  and  Burroughs.  Furthermore, 
IBM's  cash  and  equivalent  of  $3.8  billion  (including  about  $500  million  of  securi- 
ties "held  for  repayment  of  long  tenu  debt")  is  only  20  percent  less  than  the 
combined  shareholders  equity  of  the  other  five  companies.  A  comparison  for 
IBM's  cash  and  equivalent  and  those  of  the  other  companies  is  shown  in  Figure  4 
at  the  end  of  this  statement. 

The  foregoing  statistics  indicate  that  IBM  is  a  self-perpetuating  giant  with 
a  formidable  financial  lead  over  its  competitors,  and  it  is  this  .strength  in  sheer 
dollars  which  is  the  crux  of  the  competitive  problem  in  the  industry.  Because 
IBM  has  been  spending  so  heavily  on  research  and  development  based  on  its 
financial  ability  to  do  so,  the  company  in  the  very  recent  past  has  gained  a  tech- 
nological lead  over  its  competitors.  However,  this  technology  has  not  immediately 
benefitted  the  user  by  reducing  his  computer  costs,  nor  has  it  been  available  to 
the  competition  at  the  same  time  at  which  IBM  had  the  technology  in-house. 
IBM  has  withheld  that  beneficial  technology  from  the  marketplace  to  protect  its 
rental  ba.se  until  a  competitor,  whether  it  be  the  peripheral  equipment  companies 
with  a  speetlier  product,  a  mainframe  company  with  virtual  memory,  or  a  semi- 
conductor company  with  MOS  memory,  forced  IBM  to  move  forward.  This  prac- 
tice has  impeded  technological  progress  because  none  of  IBM's  competitors  can 
afford  to  risk  the  viability  of  their  company  on  an  unproven  technique.  It  is  only 
when  IBM  bestows  its  official  blessing  via  the  introductor  route  that  competition 
returns  to  the  marketplace. 

If  IBM  continues  to  restrain  competition  by  withholding  technological  ad- 
vances for  its  own  financial  benefit,  it  is  possible  that  the  technology  which  exists 
in  our  other  mainframe  computer  companies,  which  is  well  advanced  from  that 
of  foreign  competitors,  will  be  exported  through  foreign  investment  in  those 
firms.  This  has  already  occurred  in  a  roundabout  manner  with  the  acquisition 
of  Bull  by  GE  and  then  the  sub.sequent  merger  of  GE  and  Honeywell  and  the 
intensive  amounts  of  investment  in  Honeywell-Bull  by  its  U.S.  parent.  Another 
example  of  the  export  of  U.S.  technology  was  the  inability  of  Amdahl  to  raise 
sufficient  capital  domestically  to  bring  its  new  computer  to  market  and  the 
subsequent  majority  po.sition  gained  by  Fujitsu  and  Xixdorf  through  their 
infusions  of  cash. 

IBM's  research  and  development  activities,  while  privately  financed,  have 
become  a  national  asset.  Although  the  company's  scientists  present  many  papers 
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before  various  professional  society  meetings,  the  competitors  in  the  industry  do 
not  have  the  financial  wherewithal  to  pursue  a  large  number  of  state  of  the  art 
research  activities.  Any  restructuring  of  IBM  should  therefore  direct  itself  to 
giving  the  scientific  community  an  opportunity  to  have  at  least  limited  access  to 
this  vast  pool  of  knowledge.  This  would  actually  be  a  conservation  of  assets. 
since  those  with  limited  resources  would  not  continue  to  seek  a  nonexistent  light 
at  the  end  of  the  tunnel.  A  good  example  of  this  is  a  small  company  called 
Energy  Conversion  Devices  which  had  worked  with  amorphous  devices  for  more 
than  five  years  and  was  never  able  to  produce  them  in  quantity.  About  two  years 
ago,  their  research  finally  arrived  at  a  point  which  began  to  show  some  promise 
and  IBM  requested,  and  was  granted,  a  license.  IBM  began  essentially  where 
ECD's  research  ended,  and  within  18  months  had  sufficiently  changed  the  process- 
ing techniques  and  other  variable  so  that  it  was  obtaining  product.  ECD  had 
committed  about  $25  million  of  public  stockholders'  money  to  this  development, 
all  of  which  was  lost  to  those  shareholders.  IBM  may  have  committed  as  much, 
although  that  is  doubtful,  but  it  was  barely  noticeable. 

PART     III. — THE    INSTITUTIONAL    INVESTOR'S     DILEMMA — INABILITY     TO 
INVEST     IN     SMALL     COMPANIES 

The  institutional  investor  has  come  under  attack  recently  for  creating  the  so- 
called  "two-tier"  market,  meaning  the  acquisition  of  stocks  of  those  companies 
which  have  unblemished  earnings  records.  These  stocks  are  also  referred  to  as 
"one  decision"  stocks,  meaning  that  a  portfolio  manager  buys  them,  puts  them 
'tway,  and  adds  to  them  in  market  downturns,  but  never  sells  them.  One  of  the 
reasons  for  this  philosophy  is  that  these  companies  typically  have  very  large 
capitalizations  and  can  be  purchased  in  size  or  in  large  blocks.  Theoretically, 
they  can  also  be  sold  in  size,  but  this  isn't  necessarily  so. 

Why  the  commitment  to  large  capitalization  stocks?  A  portfolio  manager  gen- 
erally is  responsible  for  a  sizeable  pool  of  money — at  least  $100  million  at  an 
institution  of  any  size — which  he  will  invest  in  20-30  stocks.  His  minimum  posi- 
tion would  therefore  be  $3-$5  million,  and  since  it  is  considered  unwise  to  own  a 
sizeable  percentage  of  the  market  value  of  a  given  stock,  the  portfolio  manager 
typically  will  look  only  at  stocks  with  total  market  value  in  excess  of  $100 
million.  Small  pools  of  capital  will  invest  in  lower  market  capitalizations,  perhaps 
down  to  the  $50  million  area,  but  anything  below  that  is  generally  considered 
quite  risky.  Some  of  the  biggest  institutions  have  aggressive  pools  of  money  which 
invest  only  in  very  high  risk  securities  in  the  hopes  of  owning  an  emerging  IBM 
or  Xerox  in  its  earliest  stages.  The  University  of  Rochester  has  done  this  very 
successfully  in  the  past,  but  because  of  the  lack  of  venture  capital  available  today, 
there  aren't  many  startups  in  the  high  technology  area. 

As  an  illustration.  Table  II  shows  the  market  capitalizations  of  a  random 
sample  of  both  large  and  small  companies  in  the  overall  high  technology  area. 
Prices  for  the  calculations  are  as  of  July  10,  1974,  and  the  earnings  per  share  are 
for  1973  or  the  latest  twelve  months  if  the  company  is  on  a  fiscal  year.  There  are 
20  companies  in  the  sample,  the  six  mainframe  computer  companies,  seven  semi- 
conductor companies,  and  seven  peripheral  equipment  companies.  The  mainframe 
companies  all  have  market  values  well  in  excess  of  the  $100  million  criteria  and, 
in  fact,  all  except  Control  Data  have  market  capitalizations  in  excess  of  $1  bil- 
lion. Again,  IBM  is  the  standout  with  a  market  value  in  excess  of  $29  billion.  The 
semiconductor  companies  show  up  fairly  well  with  two  of  them,  Texas  Instru- 
ments and  Motorola,  having  market  values  in  excels  of  $1  billion,  while  three 
more  are  in  excess  of  $100  million.  Of  the  two  remaining  companies.  Mostek  is 
close  to  $50  million,  but  Advanced  Micro  Devices  is  under  .$20  million.  The  periph- 
eral equipment  companies,  however,  regardless  of  earnings,  all  have  market 
capitalizations  well  below  the  $50  million  minimum,  and  only  Telex  and  California 
Computer  are  above  $20  million. 

Obviously,  one  of  the  best  measures  of  the  value  of  an  investment  is  the  price 
one  pays  today  for  future  earnings.  While  it  is  true  that  the  stock  market  is  de- 
pressed and  thus  there  are  many  outstanding  values  in  every  industry,  the  tech- 
nology companies  are  selling  at  multiples  which  signify  maturity  rather  than  con- 
tinued growth.  Prevailing  multiples  for  the  mainframe  companies,  including 
IBM,  and  the  semiconductor  companies  are  at  least  10  points  below  previous  bear 
market  lows,  but  the  peripheral  equipment  companies  are  selling  at  multiples 
which  would  tend  to  indicate  their  imminent  demise.  The  two  companies  in  the 
industry  with  the  best  records,  CalComp  and  Storage  Technology,  are  selling  at 
5  and  7  times  earnings,  resi)ectively,  based  on  last  year's  earnings.  In  both  cases, 
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earnings  are  expected  to  increase  this  year,  so  the  multiple  on  future  earnings 
is  even  lower.  Both  companies  are  in  need  of  longer  term  financing  to  replace  their 
costly  short  term  bank  debt,  but  are  unable  to  go  to  the  equity  market  because  of 
the  low  relative  prices  of  their  common  stocks.  Their  debt  to  equity  ratios  are 
nlready  top  heavy  so  that  the  debt  route  is  closed  to  them  also.  The  third  avenue 
of  cash  inflow  is  also  unavailable  and  this  is  private  placement  of  some  combina- 
tion of  securities  with  an  institutional  investor. 

The  offering  statement  for  a  private  placement  generally  contains  more  informa- 
tion about  future  product  plans  and  strategies  than  the  prospectus  covering  a 
public  offering.  In  many  cases  a  five  year  plan  is  included  estimating  contribution 
to  sales  and  earnings'  of  both  existing  and  planned  products.  The  peripheral 
equipment  companies  are  unable  to  present  such  a  long  range  plan  very  con- 
vincingly because  of  IBM's  past  practices  of  introducing  phantom  machines  and/ 
or  price'  reductions  in  the  form  of  long  term  leases.  Furthermore,  the  peripheral 
companies  have  diflSculty  in  establishing  the  size  of  their  market  because  of  the 
lack  of  information  on  computer  shipments  per  se.  The  iii-stitutional  investor  has 
a  strong  fiduciary  resp<msibility  because  he  is  investing  funds  for  others.  He  must 
operate  under  the  Prudent  Man  theory  for  he  is  legally  liable  for  the  loss  of  tho.se 
funds.  Based  on  past  experience,  prudence  dictates  that  it  is  unwise  to  invest  in  a 
company  which  exists  only  so  long  as  it  does  not  encroach  upoii  IBM's  market 
share.  This  is  especially  true  with  regard  to  restricted  securities,  which  are  not 
freely  tradeable. 

The  institutional  investor  is  unable  to  invest  in  the  publicly  owned  common 
stocks  of  the  peripheral  equipment  companies  because  their  market  values  are 
far  too  low.  Storage  Technology  has  a  market  capitalization  of  less  than  $30 
millitm  and  CalComp's  market  value  is  just  over  $21  million.  This  compares  with 
$29  billion  f(n-  IBM,  $3.4  billion  for  Burroughs  and  almost  $2.0  billion  for  Texas 
Instruments.  The  dilemma  which  we  face  is  that  on  a  multiple  basis.  CalComp  at 
5  times  and  Storage  Technology  at  7  times,  are  more  attractive  than  either  IBM 
at  18  times  and  Burroughs  at  29  times  earnings.  CalComp  and  Storage  Tech- 
nology are  also  growing  faster  than  IBM  or  Burroughs,  so  if  the  computer  market 
was  truly  competitive,  these  two  stocks  would  be  selling  at  a  premium.  However, 
investors  assume  that  the  computer  market  is  not  competitive,  and  thus  the 
future  of  CalComp  and  Storage  Technology  is  uncertain.  If  the  competitive 
question  is  not  resolved  quickly,  the  viability  of  these  companies  is  not  assured 
because   of   their   inability   to   finance  internally  generated  long  term  growth. 

It  is  to  management's  credit  that  these  companies  have  i>erfornied  so  well  in  the 
face  of  unfair  and  uncommon  competition.  As  an  institutional  investor.  I  would 
like  to  own  CalComp  and  Storage  Technology  because  I  have  been  given  every 
reason  to  have  faith  in  management.  Fiduciary  responsil>ility  and  prudence  pre- 
vent me  from  doing  so  because  the  risks  from  outside,  uncontrolled  forces  are 
too  great.  My  universe  of  acceptable  investments  has  thus  been  curtailed  :  con- 
versely, the  risk  of  foreign  investment  in  these  companies,  and  consequent  export 
of  their  technology,  has  increased  markedly.  The  management  instinct  is  to 
survive,  and  if  the  only  avenue  for  survival  is  control  from  outside  the  United 
States,  then  that  is  the  avenue  which  will  ultimately  be  followed.  We  cannot 
permit  that  to  happen  and  there  is  not  a  great  deal  of  time  left  to  prevent  it. 
The  other  traditional  avenues  of  finance  must  be  reopened  domestically  and  the 
doors  to  foreign  investment  in  our  technology  companies  must  be  closed.  That 
is  the  only  way  in  which  we  will  maintain  the  technological  lead  w'hich  we  now" 
have  and  which  is  an  important  aspect  in  a  favorable  balance  of  trade. 

PART    IV. THE    HEART    OF    IBM COMPONENTS 

In  1912,  in  a  small  house  in  Palo  Alto,  California,  Lee  de  Forest  and  his 
associates  started  the  electronic  revolution  by  perfecting  the  vacuum  tube  as  a 
sound  amplifier  and  generator  of  electromagnetic  waves.  That  led  to  the  inven- 
tion of  the  loudspeaker  in  1913  and  the  beginnings  of  what  is  now  the  ^lagnavox 
Company.  Vacuum  tube  companies  proliferated,  and  one  of  them  evolved  into 
Litton  Industries.  In  1927  two  milestones  were  achieved,  the  first  successful  all- 
electronic  transmission  of  televi.sed  pictures  and  advanced  shortwave  radio  tran.s- 
mitters.  In  the  late  thirties,  the  Varian  brothers  were  unable  to  find  financing  for 
their  as  yet  unperfeeted  klystron  tube,  a  variant  of  the  original  vacuum  tube, 
and  went  to  work  at  Sperry  Gyroscope.  The  klystron  tube  became  the  heart  of 
I'.S.  antiaircraft  and  antisubmarine  radar  during  World  War  II.  In  another  devel- 
opment at  Sperry,  the  computer  was  invented  which  was  to  have  a  limited  market 
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of  perhaps  five  machines.  Its  heart  was  the  vacuum  tube  which  was  developed 
more  tlian  thirty  years  earlier.  Ten  years  later,  or  forty  years  after  its  invention, 
IBM  used  vacuum  tubes  to  build  its  first  computer,  the  701 ;  it  was  introduced 
in  1953  and  all  the  vacuum  tubes  were  purchased  by  IBM  from  outside  suppliers. 
Thus,  the  original  electronics  technology,  invented  in  1912,  was  widely  used  for 
at  least  half  a  century,  and  is  still  used  for  some  applications. 

The  next  major  technological  event  occurred  on  December  23,  1947  at  Bell 
Telephone  Laboratories.  The  three  distinguished  scientists  who  later  won  the 
Nobel  Prize  for  their  invention  demonstrated  the  first  successful  transistor.  It 
was  made  of  germanium  and  was  a  point-contact  device  which  looked  something 
like  a  crystal  detector  with  cat's  whiskers.  The  inventors  were  Dr.  John  Bardeen, 
Dr.  Walter  Brattain  and  Dr.  William  Shockley,  and  it  is  the  latter  who  is  the 
father  of  the  commercial  semiconductor  industry.  Dr.  Shockley  was  determined 
to  capitalize  on  his  invention  and  went  to  Raytheon  in  Boston  in  1954  as  a  con- 
sultant to  establish  the  first  semiconductor  company  under  its  auspices.  His 
asking  price  was  $1  million  over  a  three  year  period,  not  an  unrealistic  figure 
when  one  considers  that  today  a  semiconductor  startup  costs  on  the  order  of  $5 
million.  Raytheon  was  appalled  at  that  figure  and  Dr.  Shockley  followed  the 
advice  of  Horatio  Alger  and  went  West,  thereby  creating  the  series  of  events 
which  established  Santa  Clara  County  in  California  as  the  semiconductor  center 
of  the  world.  The  original  Shockley  Transistor  Corporation,  backed  by  Beckman 
Instruments  in  1955,  is  the  direct  antecedent  of  nearly  25  companies  in  the  San 
Francisco  Bay  Area.  But  Dr.  Shockley  decided  to  concentrate  on  Shockley  diodes, 
a  four-layer  device,  rather  than  transistors,  and  eight  of  his  young  scientists 
found  a  willing  backer  in  Fairchild  Camera  and  Instrument  Corporation  of 
Syosset,  New  York.  Shockley  Transistor  never  became  the  successful  commercial 
venture  which  its  founder  envisioned  and  was  sold  by  Beckman  to  Clevite,  who 
sold  it  to  IT&T,  who  was  unable  to  sell  it  and  finally  shut  it  down  in  1968. 

The  eight  young  scientists  who  left  Shockley  were  Dr.  Robert  Noyce,  Dr.  Gordon 
Moore,  Dr.  Jean  Hoerni,  Dr.  Jay  Last,  Dr.  Victor  Grinich,  Dr.  Sheldon  Roberts, 
Julius  Blank,  and  Eugene  Kleiner.  However,  none  of  these  men  had  any  man- 
agerial experience,  so  Fairchild  recruited  Dr.  Ewart  M.  Baldwin  from  Hughes  to 
run  the  new  company  and  gave  him  a  founder's  share.  About  a  year  and  a  half 
later.  Dr.  Baldwin  gained  backing  from  Rheem  Manufacturing  and  started  Rheem 
Semiconductor,  which  was  subsequently  sued  by  Fairchild  for  theft  of  trade 
secrets.  Although  the  suit  was  settled  out  of  court  for  an  estimated  ?70,000, 
Rheem  agreed  not  to  use  one  of  Fairchild's  proprietary  process  steps,  and  after 
only  two  and  a  half  years  in  business,  Rheem  sold  out  to  Raytheon.  So  it  came 
about  that  in  1961  Raytheon  acquired  the  first  Fairchild  spinout,  which  was  the 
first  Shockley  spinout  which  Raytheon  had  been  offered  seven  years  earlier. 

Meanwhile,  at  Fairchild  Dr.  Noyce  had  been  asked  to  become  temporary  gen- 
eral manager  of  the  semiconductor  operation  when  Dr.  Baldwin  left  to  form 
Rheem.  Dr.  Noyce  held  the  top  position  for  nine  years  until  he  left  Fairchild 
to  establish  Intel  in  1968.  As  far  back  as  1961  all  was  not  well  at  Fairchild 
Semiconductor,  as  the  Western  money-maker  continued  to  provide  the  financing 
for  its  Eastern  parent's  acquisition  program  and  the  founders'  stock  did  not 
refiect  their  spectacular  performance.  Half  the  founding  group,  Dr.Hoerni,  Dr. 
Last,  Dr.  Roberts,  and  Mr.  Kleiner,  left  in  1961  to  form  Amelco  Semiconductor, 
which  was  to  be  the  forerunner  of  Teledyue  Semiconductor.  Dr.  Hoerni  left 
Amelco  in  1964,  before  its  acquisition  by  Teledyne,  to  establish  a  semiconductor 
department  with  Union  Carbide  Electronics.  Three  years  later,  in  1967.  Dr.  Hoerni 
left  UCE  to  found  Intersil,  and  the  co-founder  of  UCE  moved  the  division  south  to 
San  Diego  where  it  was  said  to  Solitron  Devices  in  1969.  Also  in  1961,  another 
group  left  Fairchild  to  form  Signetics  and  they  were  later  joined  by  P  Joseph 
A"an  Foppelen,  Jr.  from  Motorola.  Signetics'  original  backing  was  from  Lehman 
Bros.,  the  New  York  banking  house,  but  losses  during  the  startup  period  were 
extra  heavy  because  the  industry  was  going  thi'ough  its  first  shake-out  and 
Lehman  sold  control  to  Corning  Glass  The  shake-out  was  occasioned  by  the 
switch  over  from  germanium  transistors  to  silicon  transistors,  and  the  entire 
industry  was  forced  to  write  down  huge  amounts  of  inventories  as  prices 
declined. 

Corning  Glass  sent  in  James  F.  Riley  to  head  Signetics,  which  caused  the 
departure  of  Mr.  Van  Poppelen  who  went  to  Fairchild  from  which  Signetics  had 
spun  out.  In  1969,  two  of  the  original  founders  of  Signetics,  which  was  then 
controlled  by  Corning  Glass,  wanted  a  company  of  their  own  which  they  no 
longer  had.  and  started  Signetic  Memory  Systems  as  a  subsidiary  of  Signetics.  A 
third  founder  backed  out  at  the  last  minute.  Zeev  Drori.  and  found  backing  from 
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an  MOS  memory  house,  Electronic  Arrays,  to  form  a  bipolar  house,  Monolithic 
Memories. 

The  transistor  was  still  the  dominant  device  type  being  built  in  the  early 
60's,  although  technologj-  was  progressing  to  the  point  where  processes  for  other 
types  of  semiconductors  were  nearly  perfected.  This  is  the  primary  reason  for 
tile  number  of  spinoffs  which  occurred  during  this  period.  TJie  biggest  loser 
ever  to  spin  out  from  Fairchild  in  1961  was  General  Micro-Electronics,  which 
was  formed  to  exploit  the  new  MOS  (metal-oxide-silicon)  technology.  Its  co- 
founders  included  Howard  Bobb  and  a  retired  Marine  colonel  named  Arthur 
Lowell,  who  was  rather  a  promoter  and  who  coined  the  acronym,  GM-E,  which 
created  the  impression  that  the  new  company  was  backed  by  (Jeneral  Motors. 
Fairchild  sued  GM-E  and  that  suit  was  settled  out  of  court  but  little  GM-E 
was  forced  to  find  another  sponsor.  About  a  year  earlier,  Dr.  William  Hugle 
and  his  wife,  Dr.  Florence  Hugle,  went  to  Baldwin  Piano  in  Cincinnati  where 
they  established  a  semiconductor  division.  They  then  migrated  to  California 
where  they  set  up  a  consulting  finn  which  evolved  into  Siliconix.  Policy  dif- 
ferences ensued,  and  so  it  was  that  in  1963  both  the  Hugles  and  Col.  Lowell  were 
in  Chicago  looking  for  backing  for  new  firms.  Hugle  was  talking  to  Plye-National 
and  Lowell  was  zeroing  in  on  .Stewart- Warner  to  back  GM-E.  Both  men  were 
insisting  that  the  new  companies  be  established  in  California  to  take  advantage 
of  the  skilletl  labor  force  but  both  companies  were  insisting  that  the  new  ven- 
tures be  located  in  Chicago,  the  home  of  the  potential  parents.  Thus  negotiations 
were  temporarilv  suspended,  and  when  they  were  reopened,  there  had  been  a 
complete  change  of  partners.  Therefore,  Pyle-National  wound  up  backing  Col. 
Lowell  in  GM-E  and  Stewart-Warner  set  up  Stewart- Warner  Micro-Circuits 
under  the  two  Drs.  Hugle. 

Pyle-National  was  nearly  bankrupted  by  the  losses  of  GM-E  because  MOS 
technology  was  in  its  earliest  stages,  and  the  process  refused  to  be  stabilized. 
Philco-Ford  came  to  the  rescue  in  1966  and  acquired  GM-E,  so  that  it  had  a 
major  auto  company  as  a  backer  after  all.  but  even  Philco-Ford  couldn't  tolerate 
losses  estimated  at  over  $1.0  million  per  month  with  no  revenue.  Philco  was 
already  in  the  semiconductor  business  but  in  1968  it  shut  GM-E  down  and  gave 
up  on  MOS  technology  forever.  [Meanwhile,  the  original  founder  of  GM-E, 
Howard  Bobb,  left  Philco  in  1966  shortly  after  it  took  over  GM-E  from  Pyle- 
National  and  founded  American  Micro-Systems,  which  was  to  be  the  first  success- 
ful MOS  company.  However,  it  took  until  1968,  seven  years  after  GM-E  was 
founded,  to  produce  the  new  type  circuits  and  to  turn  a  profit.  Electronic  Ar- 
rays was  formed  in  1967  to  produce  MOS  circuits  with  substantial  backing  from 
Phillips,  the  Dutch  company,  but  profits  remained  elusive  and  even  in  1973 
the  companv  was  only  moderately  profitable. 

Back  in  1959,  Dr.  Bernard  Rothlein  left  Sperry  (Rand)  Semiconductor  with 
a  small  group  "and  formed  National  Seminconductor.  Sperry  sued  witli  a  ven- 
gence  and  in  the  court  room  succeeded  in  dramatically  winning  its  case.  Its 
trial  attorney  used  the  Sperry  Semiconductor  organization  chart  as  his  primary 
exhibit  and  proceeded  to  place  large  black  squares  over  the  face  of  each  defactor. 
Sperrv  won  a  sizeable  judgment  against  National,  nearly  forcing  the  company 
out  of  business.  It  managed  to  keep  going,  however,  and  in  1967  Peter  Sprague, 
a  wealthy  voung  investor  whose  father  founded  Sprague  Electric,  bought  control 
of  Natioiial  and  persuaded  Charles  Sporck.  then  general  manager  of  Fairchild. 
to  join  National  as  president.  Sporck  took  with  him  four  key  men.  Fred  Bialek, 
Pierre  Lamond.  Roger  SmuUen.  and  Don  Valentine,  and  National  got  off  to  a 
roaring  start.  Bob  Widlar.  the  wizard  designer  of  Fairchild's  most  successful 
circuit,  the  linear  oi^erational  amplifier,  the  701.  was  already  at  National.  Widlar 
redesigned  the  701  and  National's  101  circuit  became  the  industry  standard. 

The  most  successful  spin  out  from  Fairchild  is  Intel,  an  acronym  for  Integrated 
Electronics.  Dr.  Bob  Noyce  and  Dr.  Gordon  Moore,  two  of  the  original  eight 
Fairchild  founders,  left,  along  with  Dr.  Andrew  Grove,  to  pursue  the  MOS  semi- 
conductor memory  market  which  they  believed  could  shortly  become  price 
competitive  with  'ferrite  cores.  Intel  was  founded  in  1968  with  backing  from 
Arthur  Rock,  the  original  backer  of  Max  Palevsky  of  Scientific  Data  Systems. 
Five  years  later,  in  1973.  Intel  had  sales  of  $67  million  and  had  successfully 
perfected  the  processing  techniques  necessary  to  make  high  density  MOS  chips 
at  low  cost. 

Obviou.sly  Fairchild  had  to  replace  Dr.  Noyce,  and  so  it  recruited  Dr.  lister 
Hogan  froln  Motorola,  who  at  the  time  was  preparing  to  take  a  group  with 
him  and  join  General  Instrument,  an  early  entrant  in  the  MOS  business  which 
even   today  is   relatively   unsuccessful.    Sherman   Fairchild  was  determined  to 
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hire  Dr.  Hogan  and  his  offer  reportedly  included  an  interest  free  loan  to  purchase 
$1.0  million  of  Fairchild  stock  under  options.  Dr.  Hogan  brought  with  him  eight 
others  from  Motorola,  who  were  later  to  become  known  as  '"Hogan's  Heroes." 
This  move  only  increased  the  number  of  spin  outs  from  Fairchild  as  veterans 
were  replaced  with  their  Motorola  counterparts.  Within  a  year  there  were  four 
additional  spin  outs,  the  most  successful  of  which  was  Advanced  Micro-Devices, 
a  firm  devoted  to  second  sourcing  bipolar  devices. 

The  semiconductor  industry  debacle  of  1970  dried  up  the  stream  of  venture 
capital  which  had  supported  the  startups,  and  there  have  not  been  any  new- 
companies  formed  in  the  past  three  years.  National  recently  lost  one  of  its 
founders  to  another  segment  of  the  industry,  and  it  is  iwssible  that  a  spin 
out  might  come  from  Intel  in  the  future,  but  it  appears  as  though  after  nearly 
two  decades  the  formative  and  confusing  years  are  at  last  over.  Xo  mention 
has  been  made  of  the  two  largest  companies  in  the  industry  and  for  good  reason. 
Texas  Instruments  has  spawned  only  a  few  new  companies,  the  largest  of  which 
is  Mostek  with  backing  from  Sprague  Electric ;  IBM  Components  Division  has 
spawned  only  two  companies,  Cogar  on  the  East  Coast,  which  went  bankrupt 
about  two  years  later,  and  Advanced  Memory  Systems,  which  is  currently  having 
rather  severe  problems.  A  third  spin  out.  Semiconductor  Electronic  Memories, 
was  financed  by  Electronic  Memories  and  Magnetics  about  four  years  ago,  but 
has  yet  to  develop  significant  revenues.  The  schematic  Figure  5  shows  the 
genealogy  of  the  semiconductor  industry  since  its  inception  in  1947. 

IBM  set  up  its  first  West  Coast  facility  in  1943  which  was  a  punch-card 
plant,  but  it  was  not  until  1952  that  the  company  established  a  research  center 
in  San  Jose,  California.  It  was  at  that  plant  that  the  magnetic  data  storage 
disk  was  invented  in  the  1950's  and  that  development  resulted  in  a  proliferation 
of  spin  outs  to  pursue  the  new  storage  medium.  It  is  also  true  that  IBM  veterans 
have  formed  companies  engaged  in  many  other  aspects  of  computer  technology, 
predominantly  in  the  peripheral  equipment  area.  However,  only  three  groups 
have  left  the  IBM  Components  Division  to  strike  out  on  their  own  and  none 
of  them  have  been  successful.  The  reason,  as  the  following  discussion  will  show, 
is  that  IBM's  semiconductor  exix'rtise  lagged  the  industry  until  quite  recently. 

Texas  Instruments  was  one  of  the  twelve  original  licensees  of  Bell  Telephone 
Laboratories  in  1952  and  was  in  high  volume  production  of  germanium  tran- 
sistors in  the  mid-1950's.  In  1954,  TI  announced  the  first  silicon  transistor  which 
w^as  available  for  certain  military  programs  in  1956.  Fairchild  announced  the 
double  diffusion  planar  process  for  silicon  transistors  in  the  late  50's  and  was 
in  volume  production  in  1961.  Back  at  TI,  Jack  Kilby  invented  the  integrated 
circuit  in  1958  and  the  first  IC's  were  commercially  available  in  1964.  IBM's 
first  computer,  the  701,  used  vacuum  tubes  and  that  machine  was  produced  until 
1959.  The  1401  was  introduced  in  1959  and  used  germanium  transistors,  although 
silicon  transistors  had  been  available  since  1956.  It  is  difficult  to  pinix)int  the 
exact  time  when  IBM  decided  to  go  into  the  components  business,  but  in  1954 
research  and  development  expenditures  leaped  to  7  to  8  percent  of  sales  from 
3  percent  the  previous  year.  Since  the  first  computer  (the  701  had  been  intro- 
duced in  1953  and  IBM  w^as  already  planning  its  next  machine,  the  1401) 
we  can  only  assume  that  management  set  up  and  R&D  facility  in  1954  to  pursue 
the  still  relatively  new  transistor  technology  which  was  already  in  volume 
production  at  TI.  All  the  vacuum  tubes  for  the  701  computer  were  purchased 
from  outside  suppliers,  and  the  introduction  of  the  transistorized  1401  in  1959 
caused  a  slump  in  the  vacuum  tube  industry  as  701  production  was  phased  out. 

The  early  silicon  transistors  were  quite  costly  and  the  very  high  reliability 
devices  were  used  exclusively  in  military  programs.  Those  devices  which  did  not 
quite  meet  military  specifications  were  sampled  by  various  commercial  enter- 
prises so  that  their  performance  characteristics  could  lie  designed  into  equipment 
which  was  then  on  the  drawing  boards.  IBM,  however,  elected  to  remain  with 
geranium  transistors,  which  it  was  then  producing  in-house,  and  these  devices 
were  used  in  all  the  1401's  which  were  phased  out  of  production  in  1964.  IBM's 
largest  outside  suppliers  were  TI  and  Fairchild,  but  they  were  used  as  second 
sources  to  fill  gaps  in  IBM's  internal  supply  lines. 

By  1960-61,  IBM  was  in  the  early  design  stages  of  its  360  computer,  which  was 
to  be  a  family  of  machines  with  common  architecture,  software,  and  peripherals. 
The  heart  of  this  machine  was  the  components.  In  spite  of  the  fact  that  the  inte- 
grated circuit  had  been  invented  at  least  four  years  earlier  and  could  easily 
have  been  in  volume  production  at  IBM  and  TI  and  probably  Fairchild  in  1963, 
IBM  made  the  decision  to  use  a  hybrid  circuit  which   it  called    Solid   Logic 
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Technology.  The  decision  to  use  SLT  v.as  made  in  1961,  but  the  first  360  was 
not  introduced  until  1964.  SLT  was  an  early  form  of  transistor-transistor-logic 
(TTL)  and  was  ultimately  extremely  easy  to  produce.  Each  package  was  built 
up  from  a  one  inch  square  of  ceramic  substrate  to  which  the  various  components 
were  added — the  resistors,  diodes,  capacitors,  and  transistors.  The  technique 
lent  itself  to  extensive  automation,  and  therefore  had  a  very  low  labor  content. 
Moreover,  it  was  very  cheap  because  the  package  could  be  reworked  if  it  didn't 
pass  quality  control  tests,  which  gave  the  packages  fantastic  overall  yields. 
However,  these  packages  were  not  availal)le  outside  IBM  and  production  was 
absolutely  critical  to  the  success  of  the  360  computer — it  was  a  "you  bet  your 
company"  product.  IBM's  organization  charts  show  just  how  critical  these  com- 
ponents were ;  the  Components  Division  operated  semi-autonomously  until  mid- 
1963  when  the  entire  division  was  suddenly  pulled  under  the  jurisdiction  of 
Vincent  Learson,  where  it  remained  until  the  end  of  1966  when  shipments  of 
the  360's  were  back  on  schedule,  presumably  because  SLT  yields  were  finally 
satisfactory.  IBM  stayed  with  the  SLT  technologj-  until  the  introduction  of  the 
370's  in  1970.  although  the  independent  semiconductor  companies  had  by  then 
introduced  many  other  faster  and  denser  devices.  Was  IBM  cautious,  or  was  it 
deliberately  bringing  the  heart  of  its  machines  in-house?  We  think  the  evidence 
shows  that  the  latter  answer  is  correct.  If  IBM  was  being  cautious,  it  could 
have  selected  several  of  the  semiconductor  houses  which  were  proliferating  in 
the  early  60"s  as  suppliers,  thereby  guaranteeing  itself  at  least  one  second  source. 
But  it  was  only  in  1966-67,  when  the  Components  Division  was  dismissed  from 
Learson's  jurisdiction,  that  the  decision  was  made  to  phase  out  of  the  manu- 
facture of  all  discretes  and  purchase  these  devices  from  outside  suppliers.  IBM 
also  purchases  some  other  devices  on  a  bid  basis,  but  none  of  the  suppliers  really 
know  where  the  circuits  are  being  used.  As  one  supplier  phrased  it,  "IBM  comes 
in  with  some  specs  and  wants  a  bid.  We  don't  know  where  the  circuit  is  going 
and  we  don't  know  all  the  parameters,  but  we  all  bid.  It's  a  real  horse  race." 
We  estimate  that  IBM  purchases  about  $50  million  of  devices  outside  and 
produces  about  $600  million. 

When  IBM  introduced  the  first  370  machine  in  1970,  the  circuitry  used  was 
another  in-house  design  called  Monolithic  Systems  Technology  (MST).  How- 
ever, in  1965  Texas  Instruments  introduced  the  most  successful  logic  family  in 
the  industry,  transistor-transistor-logic  (TTL),  in  the  form  of  the  5400  for  mili- 
tary applications  and  shortly  thereafter,  the  7400  for  commercial  applications. 
Initially,  TTL  was  produced  in  small  scale  integration  ( SSI )  only,  but  by  1969 
TI  and  a  few  others  were  building  medium  scale  integration  (MSI),  and  by  the 
time  the  370  was  introduced  large  scale  integration  (LSI)  was  readily  available. 
Also.  Motorola  had  introduced  an  even  faster  device  known  as  the  MECL-10,000 
Emitter-Coupler-Logic  for  very  high  speed  computer  applications.  These  devices 
are  used  very  successfully  by  all  the  other  computer  companies  and  are  produced 
by  at  least  one  dozen  suppliers.  Yet  IBM  again  decided  to  do  its  own  thing  and 
produce  internally,  not  necessarily  with  a  high  degree  of  success. 

The  history  of  the  devices  used  by  IBM  in  .the  370's  is  revealing ;  in  June  1970, 
the  155  and  165  were  announced  with  core  memory.  In  March  1971,  the  135  and 
145  were  announced  with  bipolar  memory,  but  in  July  1971  the  195  was  introduced 
with  core  memory.  In  August  1972,  IBM  announced  new  versions  of  the  155  and 
165  (which  had  used  core  memory),  the  upgraded  158  and  168  which  used  MOS 
memory.  The  last  two  of  the  370  machines  to  be  introduced,  the  125  in  October 
1972  and  the  115  in  June  1973,  both  use  MOS  memory.  Again  one  might  ask  if 
IBM  were  merely  being  cautious  and  the  answer  has  to  be  negative.  In  1970 
when  the  first  370  was  announced  using  core  memory,  several  suppliers  were 
already  building  MOS  memories  in  small  sizes,  256-bit  devices,  and  Intel's  1024- 
bit  device,  the  industry  standard  #1103  was  available.  Bipolar  devices  were  also 
available  on  a  limited  l)asis  and  volume  production  was  in  place  in  1972.  More- 
over, in  the  1970-71  period  the  semiconductor  industry  was  in  the  throes  of  a 
real  depression  directly  related  to  IBM's  introduction  of  the  370  system  as  u.sers 
cancelled  orders  from  other  computer  manufacturers,  and  as  IBM's  outside  pur- 
chases of  discrete  devices  for  the  360  series  .stopped.  The  MOS  memory  houses 
meanwhile  were  attempting  to  convince  the  otlier  compiiter  and  peripheral 
houses  that  this  technology  was  the  future  trend.  Data  General  was  considering 
purchasing  MOS  memories  from  Intel  in  1971,  but  IBM  had  just  introduced  the 
135  and  145  with  bipolar  memory,  and  little  Data  General  uith  $50  million  in 
sales  could  not  risk  an  untried  technology  so  it  stayed  with  core.  Partly  as  a  re- 
sult of  the  dislocations  created  by  termination  of  360  production  and  lower 
purcha.ses  of  semiconductors  by  the  military,  the  industry  did  not  add  capacity 
in  1970  and  1971  and  was  unprepared  for  the  1972-73  explosion  in  demand. 
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But  in  August  1972,  IBM  announced  the  upgraded  versions  of  the  155  and  165, 
the  158  and  168,  using  MOS  memories.  IBM  had  finally  blessed  the  technology 
and  there  was  a  wild  scramble  for  MOS  parts  which  the  semiconductor  industry 
was  unable  to  produce  in  sufficient  quantities ;  it  is  only  very  recently  that  sup- 
ply has  finally  caught  up  with  demand.  Meanwhile,  the  early  purchasers  of  the 
155  and  165  with  core  memories,  and  there  are  an  estimated  2.000  installations 
of  these  machines  with  monthly  rentals  of  $50,000-$100,000,  were  offered  the  op- 
portunity to  upgrade  their  new  but  obsolete  machines  at  a  cost  of  about  $300,000. 
And  so  it  was  that  IBM,  the  industry  leader,  simply  used  the  oldest  technology 
available,  core  memory,  until  it  was  able  to  produce  its  internal  needs  which  took 
it  two  years.  The  history  of  semiconductor  industry  introductions  and  IBM's 
usage  of  electronic  circuitry  is  shown  in  Table  III. 

Now  that  IBM  has  MOS  technology  perfected,  it  is  apparently  gaining  a  tech- 
nological lead  over  the  semiconductor  industry  for  the  first  time.  The  135  and  145 
machines  each  use  bipolar  memory  and  IBM  is  putting  four  1024-bit  (4— IK) 
chips  on  a  ceramic  substrate  to  form  a  4096-bit  (4K)  module.  We  know  from 
papers  delivered  to  professional  meetings  that  IBM  has  the  capability  of  build- 
ing a  single  4-K  MOS  device  and  that  it  has  had  some  limited  success  with  a  32-K 
MOS  device  on  a  single  chip.  MOS  is  inherently  cheaper  than  either  bipolar  or 
core  memories  although  it  is  slower,  but  because  the  densities  can  be  signifi- 
cantly higher,  most  memory  circuits  over  the  next  3^  years  will  probably  be 
MOS.  What  IBM  is  apparently  planning  to  do  with  the  4— K  bipolar  module  in 
the  135  and  145  machines  is  to  replace  that  module  with  a  single  4— K  MOS  chip. 
It  can  do  this  by  using  a  buffer  memory  which  can  look  back  into  any  kind  of 
memory  and  ahead  at  any  kind  of  logic.  Therefore,  as  IBM  gets  down  the  learn- 
ing curve,  which  it  can  do  more  quickly  than  anyone  else  because  of  the  huge 
volumes  of  only  a  few  kinds  of  devices,  it  can  simply  replace  existing  modules 
with  single  chips ;  for  instance,  it  is  theoretically  possible  to  replace  four  4-K 
MOS  chips  with  a  single  16-K  chip,  or  two  16-K  chips  with  one  32-K  chip.  The 
other  computer  companies  will  not  have  this  capability  for  a  significant  period  of 
time  because  their  suppliers,  the  semiconductor  companies,  must  make  a  profit 
on  the  components  which  they  produce  and  they  cannot  produce  these  chips 
profitably  for  some  time. 

In  the  semiconductor  process,  the  most  critical  factor  in  profitability  is  yields, 
the  number  of  good  chips  from  a  wafer,  and  the  most  critical  factor  in  good 
yields  is  good  chip  design.  At  the  present  time  the  semiconductor  industry  is 
struggling  to  produce  4— K  MOS  parts  in  quantity,  but  is  unable  to  do  so  because 
of  very  low  yields,  which  in  turn  make  the  parts  too  expensive  to  be  cost  com- 
petitive. Each  three  inch  silicon  wafer,  which  is  the  building  block  for  the  chips, 
can  contain  200  potentially  good  chips,  each  21,000  square  mils  (the  smaller  the 
chip  size,  the  more  chips  on  a  wafer ;  the  better  the  yields,  the  higher  the  profits) . 
In  the  early  to  middle  stages  of  production,  the  yields  are  terrible ;  initially 
there  might  be  one  good  chip  out  of  every  other  wafer,  then  you  would  get  one 
good  chip  from  every  wafer,  then  perhaps  two  good  chips  per  wafer,  and  so  on. 
In  the  middle  stages  of  production,  a  10  percent  yield  would  be  considered  abso- 
lutely fantastic ;  that  would  yield  twenty  devices  at  the  wafer  fabrication  level. 
However,  the  semiconductor  process  is  terribly  complex  and  these  die  must  then 
go  through  additional  manufacturing  steps  which  include  scribe  and  break,  first 
optical,  die  attach,  bond  mold  or  seal,  and  final  test.  At  each  level  in  the  process 
more  die  are  lost,  so  that  the  final  yield  is  usually  50  i^ercent  less  than  at  the 
wafer  fabrication  level,  or  in  this  case  ten  parts  per  wafer.  At  present,  the  semi- 
conductor industry  is  still  in  the  early  stages  of  producing  the  4-K  chips  so 
that  yields  are  still  at  very  low  levels,  perhaps  five  good  chips  per  wafer.  By 
1976,  we  think  yields  could  triple  to  about  fifteen  parts  per  wafer,  which  at  an 
average  selling  price  of  $14.00  in  OEM  quantities,  would  produce  a  profit  of  $100 
per  wafer,  the  absolute  minimum  required  to  cover  the  other  costs  of  doing 
business. 

IBM  does  not  have  the  same  cost  reqtiirements  as  do  the  semiconductor  com- 
panies because  its  profits  are  derived  at  the  system  level  and  components  do  not 
necessarily  have  to  be  profitable  items  when  they  are  first  used.  On  the  other 
hand,  the  semiconductor  companies  cannot  afford  to  sell  cliips  to  the  computer 
mainframe  companies  at  a  loss  even  though  these  chips  might  make  their  prod- 
ucts more  cost  effective.  The  IBM  Grey  Book  on  the  135.  which  was  one  of  the 
exhibits  in  the  Telex  trial,  details  IBM's  strategy  in  the  components  area  and 
emphasizes  the  importance  of  the  new  technologies  as  they  relate  to  IBM's  costs 
over  the  life  of  the  product.  Exhibit  Xo.  115,  page  43  "*  *  *  The  Memory  tech- 
nology. Phase  21.  absorbs  about  50  percent  of  each  new  build  cost,  while  the 
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MST-2  logic  cost  accounts  for  another  25  percent.  Both  technologies  are  cost 
sensitive  to  quantity  variations  and  yi'ld  percentages.  The  performances  of  East 
Fishkill.  Burlington,  and  Endicott  CPM  are,  therefore,  as  vital  to  the  financial 
success  of  tlie  M135  as  the  effectiveness  of  Kingston  in  providing  the  power  and 
the  assembly  and  test  functions  *  *  *."  In  other  sections  of  this  same  docu- 
ment IBM  details  its  strategy  in  pricing  the  CPU  and  the  memory,  again  de- 
pendent upon  yields  and  upgrading  Phase  21  to  the  newer  technique.  If,  as  IBM 
seems  to  suggest,  75  percent  of  new  build  cost  is  accounted  for  by  components, 
then  the  other  computer  mainframers  are  indeed  at  a  great  disadvantage,  but 
the  reasons  are  far  more  complex  than  just  the  cost  of  components. 

IBM  is  quite  probably  the  most  profitable  semiconductor  manufacturer  on  an 
unallocated  cost  basis  because  it  does  not  produce  a  broad  line  of  circuits,  only 
tho.sie  which  it  uses  in  its  own  products.  Volume  is  the  key  to  profits  in  the  com- 
ponents business,  and  IBM  clearly  has  the  longest  production  runs  of  any  of  the 
houses.  What  other  house  can  run  the  same  product  with  no  iterations  seven  days 
a  week  for  two  or  three  years?  IBM's  research  and  development  activities  in  the 
components  area  are  also  extremely  effective  because  it  can  allocate  all  of  its 
expenditures  to  the  improvement  of  technology  for  computing  purposes.  It  does 
not  need  to  open  new  markets  in  the  consumer  area,  such  as  hand  held  calculators 
or  electronic  watches  to  assure  future  growth,  nor  does  it  have  to  market  to 
several  different  classes  of  customer.  In  1973  IBM  .spent  $730  million  on  research 
and  development :  if  we  as.sume  that  at  least  10  percent  of  that  was  spent  in  the 
components  area,  then  .$73  million  was  spent  on  improving  components  for  com- 
puter usage.  The  semiconductor  industry  spent  an  estimated  $150  million  on 
research  and  development  in  its  four  major  markets,  government,  consumer,  in- 
du.strial,  and  computers.  If  those  dollars  were  allocated  equally,  this  would  mean 
that  25  percent  of  the  $150  million  was  spent  on  computing  uses,  or  about  $38 
million,  approximately  half  the  amount  spent  by  IBM.  In  reality,  we  suspect 
that  IBM  spent  more  than  $73  million  on  components  since  we  have  shown  how^ 
critical  they  are  to  the  computer  business,  and  would  not  be  surprised  if  that 
figure  was  closer  to  $100  million,  or  three  times  the  amount  spent  by  the  other 
semiconductor  manufacturers  for  improving  computer  products. 

These  figures  become  even  more  distorted  when  one  considers  that  the  $38 
million  spent  by  the  semiconductor  industry  w^as  spread  among  five  computer 
mainframe  companies,  about  a  dozen  minicomputer  manufacturers,  and  at  least 
100  other  computer-related  customers.  Each  of  these  customers  has  to  develop 
a  close  w^orking  relationship  with  its  components  supplier  because  the  needs  of 
each  are  different  from  the  other.  Therefore,  creative  manpower  is  also  spread 
among  the  various  customers,  but  more  importantly,  the  supplier  must  know 
the  precise  needs  of  the  customer  in  order  to  offer  the  optimum  circuitry.  This 
was  not  true  when  computers  used  transistors  but  in  today's  technology  an  out- 
side supplier  effectively  has  control  over  system  performance  instead  of  the 
designer  of  the  system  maintaining  that  control — except  IBM.  When  IBM 
begins  the  design  process  on  a  new  computer  family,  all  of  its  needs  are  avail- 
able in-hou.se,  especially  the  components  division.  Questions  are  po.sed  and 
immediately  answered — yes  we  will  have  a  4-K  chip  ready  in  1974  if  we  are 
given  X  dollars.  The  profitability  tradeoffs  can  then  be  figured,  and  if  it  makes 
economic  sense  to  use  four  1-K  devices  until  Components  is  altle  to  make  a 
4-K  device,  it  really  doesn't  matter  becau.se  the  turnaround  time  among  all  di- 
visions can  be  integrated  so  that  no  slowdown  in  production  occurs.  Perhaps 
more  important  than  anything  else  is  the  absolute  secrecy  which  is  maintained 
internally  because  no  outsiders  need  to  be  involved. 

As  the  above  discussion  shows,  IBM  is  moving  from  a  follower  to  a  leader 
in  semiconductor  technology  and  the  pace  appears  to  be  accelerating,  so  that 
IBM  will  clearly  be  at  the  forefront  in  semiconductors  for  computing  usage 
in  a  few  years.  When  Control  Data  sued  IB^NI,  part  of  the  relief  it  requeste<l 
was  that  IBM's  Components  Division  be  spun  out  so  that  the  other  computer 
mainframers  had  the  benefits  of  what  was  then  only  beginning  to  be  technical 
superiority  in  the  semiconductor  area.  IBM  admitted  de  facto  that  its  Com- 
ponents Division  was  critical  by  dismantling  it  as  a  separate  unit  in  1971  and 
.spreading  it  over  all  other  divisions  so  that  it  was  not  easily  .separable. 
IBM's  semiconductor  expertise  must  be  made  available  to  the  other  computer 
companies  in  order  to  assure  future  competition.  Furthermore,  the  Semiconductor 
Test  Equipment  Division  must  be  spun  out  as  well  since  it  is  a  necessary  adjunct 
to  the  use  of  made-in-IBM  components. 
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PART  V. THE  SEMICONDUTOE  INDUSTRY  WITH  IBM  AS  A  COMPETITOR 

As  we  have  pointed  out,  IBM  has  recently  gained  a  technological  lead  in 
semiconductors  as  a  result  of  devoting  $70-$100  million  to  research  and  de- 
velopment for  computing  use,  compared  with  an  estimated  $38  million  by  the 
semiconductor  manufacturers.  Table  III  on  page  37  shows  the  lead  which  IBM 
is  believed  to  have  in  producing  4-K  MOS  memories  and  the  expected  lead  it 
will  have  over  the  next  several  years,  which  in  effect  is  a  quantum  jump.  How- 
ever, another  factor  of  great  importance  is  that  this  quantum  jump  could  very 
possibly  involve  a  completely  new  type  of  technology  which  IBM  will  have 
perfected  that  will  not  be  available  industry-wide  until  the  1980's.  At  present, 
IBM  is  known  to  be  conducting  research  on  charge  coupled  devices  (CCD's) 
and  the  other  semiconductor  houses  are  working  on  this  type  of  circuitry  also. 
In  fact,  a  few  CCD  circuits  have  been  announced  by  Fairchild,  although  they 
are  not  yet  available  in  any  quantity,  if  at  all.  The  CCD  technology  is  akin 
to  MOS  processing  techniques  and  I  have  no  doubt  that  the  semiconductor 
houses  will  be  able  to  produce  them  in  time.  However,  there  is  some  question 
as  to  when  the  semiconductor  houses  will  be  able  to  produce  8-K  or  16-K 
MOS  memories  because  the  present  photolithography  method  is  marginal  at  that 
degree  of  density.  It  is  probable  that  electron  beam  lithography  will  be  required 
to  produce  the  high  degree  of  resolution  necessary  to  properly  diffuse  the  wafers, 
and  this  equipment  is  not  available  as  yet.  This  creates  a  real  problem  for  the 
other  computer  mainframers  in  the  1976-77  time  frame  because  IBM  is  certain 
to  use  its  technological  advantages  in  designing  the  FS.  expected  to  be  intro- 
duced about  that  time. 

Further  on  down  the  road,  IBM  may  elect  to  use  bubble  memories  which  are 
totally  unlike  semiconductors.  Bubble  memories  are  not  produced  from  silicon, 
which  is  the  basic  material  used  in  all  other  semiconductors,  including  MOS. 
CCD's  do  use  silicon  but  they  represent  an  advancement  of  about  six  years  in 
the  logic  function  and  about  four  years  in  the  memory  function  from  present 
solid  state  devices.  CCD's  would  typically  be  used  as  long  serial  shift  registers 
in  buffer  memories  ;  bubbles  would  be  used  to  replace  core  or  other  semiconductor 
devices  in  the  main  memory  since  they  are  extremely  high  density  devices.  If 
IBM  uses  CCD's  in  the  buffer,  cache  or  scratch  pad  memories,  and  bubble  memory 
in  the  CPU,  the  other  computer  mainframers  would  not  be  able  to  introduce 
competitive  systems  for  about  five  years  after  IBM  announced  FS.  Furthermore, 
the  semiconductor  houses'  computer  market  share  would  erode  l)ecause  it  is  not 
certain  that  today's  devices  would  be  compatible  with  bubble  memory  tech- 
niques. The  only  other  company  known  to  be  advanced  in  the  bubble  memory 
techniques  is  Bell  Telephone  Laboratories.  In  summary,  the  other  computer 
mainframers  would  not  have  a  source  of  supply  since  both  IBM  and  BTL  pro- 
duce for  in-house  use  only,  and  the  semiconductor  companies  might  not  be  able 
to  produce. 

In  order  to  show  that  the  semiconductor  industry  would  remain  a  very  viable 
and  strong  competitor  if  IBM  Components  were  spun  off,  I  have  constructed 
three  tables  showing  industry  statistics,  company  statistics,  and  projected  growth 
rates  for  selected  devices  through  1978.  Table  IV  shows  U.S.  factory  sales  of 
all  types  of  semiconductors  for  the  decade  1969-1978.  The  evidence  is  conclusive 
that  the  semiconductor  industry  is  a  growth  industry,  and  that  that  growth  is 
expected  to  continue  through  1978  (most  forecasters  do  not  go  beyond  1978 
because  of  expectation  of  IBM's  FS  announcement).  The  largest  market  .segment 
is  computer  and  business  equipment  with  a  39.3  percent  share  in  1969  and  a  37 
percent  share  in  1978,  excluding  IBM  in  both  cases.  The  second  largest  .share 
is  total  automotive  and  consumer  which  was  17.4  percent  in  1969  and  is  expected 
to  rise  to  18.6  percent  in  1978.  Fairchild  forecasts  the  data  on  a  worldwide  con- 
sumption basis  as  shown  in  Figure  6. 

If  IBM  were  introduced  into  the  marketplace  as  a  supplier,  initially  it  would 
acquire  some  share  of  the  computer  and  business  equipment  market,  which  would 
be  the  memory  segment  of  that  market.  Intel,  the  leading  semiconductor  mem- 
ory house,  has  recently  published  forecasts  for  the  memory  market  tlirougli 
1976  which  are  shown  in  Table  V  below.  Intel's  estimates  for  memory  apply 
entirely  to  the  computer  memory  market  which  includes  mainframes,  small 
business  computers,  industrial  minicomputers,  terminals,  communications  equip- 
ment, and  microcomputers. 
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TABLE  V 

SEMICONDUCTC"!  MEMORY  MARKET 

IMillions  of  dollars! 


Type 

1973 

1974 

1975 

1976 

RAM 

ROM  PROM. 

86 

53 

257 
104 
39 

333 
101 
33 

408 
102 

Registers                       ... 

.  -                                30 

36 

Total 

169 

400 

467 
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MEMORY  PENETRATION 
|ln  percent] 

Sector 

1973 

1974 

1975 

1976 

Computers 

Terminals 

Communications 

_ 13 

-- 80 

0 

39 
95 

loo' 

52 

100 

1 

100 

72 

100 

2 

Other 

-_.                   100 

100 

Total _.. 

16 

38 

51 

69 

Source:  Intel. 

There  are,  however,  many  other  new  applications  for  semiconductor  memory 
in  noncomputer  areas  such  as  telephony,  automotive  marlvcts,  home  appliances 
and  security  systems,  games  and  disk  replacement.  If  we  assume  that  the  com- 
puter semiconductor  memory  market  expands  to  $650  million  in  1978,  and  that 
IBM  can  capture  an  unrealistically  high  50  percent  of  that  market,  then  in 
1978,  IBM  would  have  a  22.4  percent  share  of  the  total  market  for  computers 
and  l)usiness  equipment  (650  million  divided  by  50  percent=$325  million,  divided 
hy  .$1446  million=22.4  percent.  However,  that  would  result  in  only  8.3  percent  of 
total  U.S.  factory  sales  of  semiconductors  of  an  estimated  $3.9  billion. 

The  next  question  to  be  answered  is  the  size  of  IBM  Comiwnents  relative  to 
the  other  semiconductor  companies  in  the  industry.  Texas  Instruments  is  the 
industry  leader  with  total  sales  in  1973  of  $1.3  billion,  of  which  about  $650  mil- 
lion is  estimated  to  be  semiconductors,  and  of  that,  about  $350  million  is  inte- 
grated circuits.  Motorola  is  the  next  largest  with  $400  million  in  total  semi- 
conductors, followed  by  Fairchild  and  National  Semiconductor.  The  ten  largest 
producers  have  total  sales  of  about  $1.8  billion,  with  only  $50  million  in  esti- 
mated .shipments  going  to  IBM.  I  estimate  that  IBM  Components  has  total 
volume  of  about  $600  million,  all  in  integrated  circuits  based  upon  the  assump- 
tion that  the  company  purchases  all  its  discretes  from  outside  suppliers.  IBM 
would  therefore  be  the  largest  integrated  circuit  company,  but  Texas  Instru- 
ments would  still  be  the  top  semiconductor  producer  in  the  industry.  Table  VI 
gives  some  pertinent  data  for  each  of  the  ten  largest  companies. 

In  attempting  to  set  up  an  income  statement  for  IBM  Components  as  a  sepa- 
rate operating  unit,  I  have  used  Intel  as  the  most  realistic  model  since  it  is  the 
lowest  cost  producer  in  the  industry.  Manufacturing  costs  are  obviously  low 
because  of  its  extremely  high  run  rates  on  a  limited  number  of  circuits.  I  have 
u.sed  depreciation  allocations  higher  than  the  rest  of  the  industry,  including 
Intel,  because  IBM's  production  process  is  highly  automated  and  because  the 
company  uses  very  conservative  accounting.  The  industry  typically  depreciates 
semiconductor  manufacturing  and  test  equipment  over  a  2^  year  period,  and 
I  have  a.s.sumed  a  two-year  period  for  IBM.  As  previously  discii.s.sed.  IBM  .spent 
$730  million  on  all  research  and  development  in  1973,  and  probably  $70-$100 
million  of  that  was  allocated  to  semiconductors.  Cost  of  sales  is  therefore  70 
l>ercent  of  Components'  revenues.  Determining  marketing  and  general  and  ad- 
ministrative expenses  was  somewhat  more  difficult,  and  so  I  used  the  ratio  ex- 
perienced by  the  newest  company  in  the  indu.stry.  Advanced  Micro  Devices,  at 
19  percent.  Intel's  SG&A  expenses  have  been  running  at  only  11  percent  but 
that  ratio  is  now  shifting  to  a  much  higher  level  as  the  company  begins  to  ex- 
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pand  its  market  penetration  outside  of  the  computer  memory  market.  Putting 
all  these  hypotliese  together,  IBM  Components  would  liave  an  operating  margin 
about  the  same  as  Texas  Instruments,  Fairchild,  and  Motorola,  but  lower  than 
Intel,  Mostek,  and  Advanced  Micro  Devices,  which  probably  can  be  attributable 
to  relative  size.  The  variations  which  occur  bj  changing  the  various  factors  is 
shown  in  Table  VII. 

In  conclusion,  I  believe  this  simple  groui)  of  tables  shows  that  IBM  would  be  a 
viable  competitor  in  the  semiconductor  industry  and  that  the  other  companies 
which  now  dominate  the  industry  would  not  be  placed  at  a  competitive  disadvan- 
tage. Furthermore,  the  other  computer  companies  would  be  able  to  compete  much 
more  effectively  if  they  could  use  IBM's  semiconductor  memory  devices  which 
will  surpass  those  of  the  independent  semiconductor  companies  in  the  1975-76 
time  frame.  No  attempt  has  been  made  to  estimate  revenues  for  IBM's  test  equip- 
ment operations,  but  the  total  market  today  is  probably  $150-$200  million.  It  is 
highly  cyclical  and  is  currently  in  a  boom  year.  The  inclusion  of  revenues  from 
this  source  could  increase  IBM  Components  Division  revenues  by  as  much  as  $25 
million.  TI  and  Fairchild  also  build  this  type  of  equipment  but  revenues  are  not 
available.  The  major  companies  would  probably  retain  their  present  competitive 
characteristics. 

TABLE  VII 

IBM  COMPONENTS,  INC. 

[Dollar  amounts  In  millionsl 

1972  1973  1973 

Sales 

Cost  of  sales: 

Manfacturing _.. 

Depreciation 

Research  and  development 

Total --. --- 

Selling,  general  and  advertisement 

Total  expenses _ _ . . 

Pretax  income _. _ _ 


[The  tables  and  figures  mentioned  follow  :] 


$600 

Percent 

$600 

Percent 

$600 

Percent 

$3C0 
21 
73 

50.0 
3.5 
12.2 

$330 
21 
9C 

55.0 
3.5 
15.0 

$330 
21 
80 

55.0 
3.5 
13.3 

394 
120 

65.7 
20.  C 

441 
120 

73.5 
20.0 

431 
90 

71.8 
15.0 

514 
86 

85.7 
14.3 

561 
39 

93.5 
6.5 

521 

79 

86.8 
13.2 
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TABLE  II 


Company 


Price 


1973 

earnings 

per  share 


Shares 

Price/    outstanding 

earnings       (millions) 


Advanced  Memory  Systems' $9 

Advanced  Micro  Devices' ^ 

Burroughs - - 88 

California  Computer  Products.. / 

Control  Data 20 

Data  Products 3 

Fairchild 30 

Honeywell - 54 

IBM 198 

Intel' -..- - --  34 

Memorex' 2 

Mostek' 12 

Motorola. -._ 48 

NCR 28 

National  Semiconductor 12 

Potter  Instruments 2 

Sperry  Rand --  33 

Storage  Technology' ° 

Telex --  2 

Texas  Instruments 84 


($0. 19) 

.98 

3.00 

1.57 

3.70 

.22 

5.12 

5.12 

10.79 

1.41 


-X 

7.1 
29.3 

4.5 

5.4 
66.0 

5.9 
10.5 
18.4 
24.1 


1.89 

6.3 

2.95 

16.2 

3.10 

9.0 

1.40 

8.6 

(.83) 

3.27 

10.1 

1.28 

7.0 

3.67 


22.9 


1.3 

2.4 

39.0 

3.1 

15.9 

6.8 

5.1 

19.2 

146.9 

6.2 

4.3 

3.9 

28.0 

22.8 

11.3 

2.8 

34.4 

3.3 

10.5 

22.8 


Market 

value 

(millions) 


$11.7 

16.8 

3,  432.  0 

21.7 

318.0 

20.4 

153.0 

1,036.8 

29,  086.  2 

210.8 

8.6 

46.8 

1,344.0 

638.4 

135.6 

5.6 

1,135.2 

29.7 

21.0 

1,915.2 


1  Traded  over  the  counter. 
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FIGURE  5.   SEMICONDUCTOR  INDUSTRY  GENEALOGY 
(Courtesy  of  Electronic  News.  January  25,  1971) 
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TABLE  III.— HISTORY  OF  SEMICONDUCTOR  INTRODUCTIONS  VS.  IBM  USAGE 


Year       Industry  introduction 


IBM  usage 


1912...  Vacuum  tube 

1946...  Sperry  builds  first  computer 

1947...  Transistor  invented .._ 

1952...  Texas  Instruments  gets  license  from  BTL  and  makes 
germanium  transistors. 

1953 701  introduction  using  vaccum  tubes. 

1954...  Texas  Instruments  makes  silicon  transistors 

1958...  Texas  Instruments  invents  the  integrated  circuit 

1959 _ - - 1401  introduction  using  termanium  transistors. 

1961...  Texas  Instruments  begins  making  simple  integrated 
circuits. 

1962...  Fairchild  makes  transistors  with  double  diffusion  planar 
process. 

1964...  Fairchild  makes  integrated  circuits  with  double  diffusion    360's  introduced  using  solid  logic  technology-hybrids, 
planar  process. 

1955...  Texas  Instruments  announces  transistor-transistor- 
logic  (TTL). 

1967...  Small  scale  integration— Industry-wide 

1969...  Medium   scale   integration— Industry-wide;   Motorola 
announces  MECL-10,000  emitter-coupler-logic;  Amer- 
ican   Micro-Systems— MOS    circuits,    metal-oxide- 
silicon. 

1970...  Intel  announces  P-Channel  MOS  process  for  memories;    370/155  and  165  using  monolithic  systems  technology 
Texas  Instruments— Bipolar  memories.  with  core  memory. 

1971...  Intel  announces  N-Channel  silicon  gate  MOS  process    370/135  and  145  using  MST  with  bipolar  memory-370/ 
No.  1103  memory  circuit  1-K  device.  195  using  MST  and  core. 

1972...  1-K  and  2-K  devices  available— ASP i— $14 370/158  and  168  with  MST  and  MOS  memory  using  1-K 

devices— 370/125  with  MST  and  MOS. 

1973...  4-K  MOS  devices  announced— 1-K— ASP— $11 370/115  with  MOS  1-K  devices. 

1974    .  4-K  MOS  devices  shipped  in  limited  quantities  by  Tl,    Switch  1-K  bipolar  to  4-K  MOS  in  135  and  145. 
Intel  and  Mostek— ASP  of  $4,  1-K— ASP— $3. 

1975...  4-K  MOS  generally  available  but  ASP  is  still  $14 4-K  MOS  now  cheap— ASP— $6-$8. 

1976...  l-K-ASP-$2-4-K-ASP-$8 4-K-ASP-$4-$5. 

8-K  available— ASP— $14 16-K  or  32-K  available. 

•  Average  selling  price. 

TABLE  IV— UNITED  STATES  FACTORY  SALES  OF  SEMICONDUCTORS 
[Dollars  in  millions] 


1969 

1973 

1974 

1978 

End  use  market 

Amount 

Percent 

Amount 

Percent 

Amount 

Percent 

Amount 

Percent 

Consumer 

$194 
22 

487 
169 
169 
200 

15.6 
1.8 

39.3 
13.6 
13.6 
16.1 

$250 
50 

825 
310 
362 
283 

12.0 
2.4 

39.7 
14.9 
17.4 
13.6 

$300 
90 

911 
358 
418 
310 

12.6 
3.8 

38.1 
15.0 
17.5 
13.0 

$475 
250 

1,446 
586 
699 
449 

12.2 

Automotive.  _ 

Computer  (Business   Equip- 
ment)  

Communications  

6.4 

37.0 
15.0 

Instrumentation  and  controls. 
Government 

17.9 
11.5 

Total 

1,240  -. 

2,080 

2,387  .. 

3,905  ... 

67.7  . 

14.8  .. 

63.6      . 

Source:  RCA. 
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Figure  6 


FAIRCHILO  CAMERA  AND  INSTRUMENT  CORPORATION 


WORLDWIDE  SEMICONDUCTOR  MARKET 
End-Equipment  Market  Consumption  Patterns 
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Senator  Hart.  Our  next  witness  is  Royden  C.  Sanders,  Jr.,  president 
of  Sanders  Associates,  Inc. 

I  have  a  message  here  from  Senator  Mclntyre.  He  hopes  you  will 
repeat  what  you  personally  told  him.  We  are  going  to  hear  from  you 
now. 

STATEMENT  OF  ROYDEN  C.  SANDERS,  JR.,  PRESIDENT,  SANDERS 
ASSOCIATES,  INC.,  NASHUA,  N.H. 

Mr.  Sanders.  Thank  you,  Mr.  Chairman.  I  am  Royden  Sanders  of 
Sanders  Associates  and  we  have  a  prepared  statement  today.  We  will 
submit  it  for  the  record. 

Senator  Hart.  It  will  be  printed  in  full. 

[Mr.  Sanders'  prepared  statement  appears  as  exhibit  1  at  the  end 
of  his  oral  testimony.] 

Mr.  Sanders.  With  your  permission  I  will  summarize  our  position. 

First  of  all,  we  appreciate  the  opportunity  to  share  our  views  with 
you.  Sanders  Associates  is  predominantly  an  electronics  company, 
with  total  sales  of  $170  million,  about  $25  million  of  which  is  derived 
from  the  commercial  data  processing  market,  principally  in  cathode 
ray  display  terminals  used  to  communicate  to  and  from  data  processing 
systems.  That  relatively  low  figure  may  class  us  as  one  of  those  cottage 
industries  which  Mr.  Katzenbach  referred  to  on  Tuesday.  But  because 
we  are  at  the  forefront  of  the  distributed  processing  and  the  display 
terminal  market  we  feel  we  have  carved  an  important  niche  in  the 
fastest  growing  segment  of  the  industi*y. 

Our  field  is  dominated  by  IBM  and  we  have  had,  and  continue  to 
have,  our  private  antitrust  'differences  with  IBM.  The  nature  of  those 
differences  has  been  discussed  by  some  of  the  previous  witnesses.  Mr. 
Biddle  touched  upon  IBM's  use  of  software  to  disconnect  competitive 
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<levices.  We  have  suffered  from  that  and  we  intend  to  take  care  of  that 
privately  or  by  private  antitrust  action.  But  today  we  want  to  discuss 
a  much  larger  threat,  and  our  views  on  how  to  deal  with  it. 

In  addition  to  terminals,  Sandei-s  has  technical  expertise  and  busi- 
ness interest  in  the  communications  satellite  field.  Our  insight  into  the 
domestic  satellite  situation,  coupled  with  our  experience  in  data  dis- 
plays, places  us  in  a  unique  position  to  register  the  enormity  of  IBM's 
latest  move:  Acquisition  of  controlling  interest  in  the  CML  Corp. 
C^IL  has  been  approved  by  the  Federal  Communications  Commission 
to  start  domestic  satellite  service. 

Domestic  satellites  are  the  key  to  low-cost  communications.  A  prop- 
erly implemented  switched  satellite  system  providing  neutral  or  trans- 
parent interconnections  to  all  users.'with  no  built-in  bias  toward  one 
equipment  supplier,  would  be  very  beneficial  to  the  American  public 
and  the  industries  which  supply  it. 

Actually,  IBM  has  sold  the  business  community  two  or  three  times 
the  main-frame  capacity  it  needs  or  can  efficiently  use  at  this  time. 

With  the  introduction  of  IBM's  nonswitched  satellite  very  little  of 
this  excess  capacity  will  become  available  or  useful.  On  the  other  hand, 
a  properly  implemented  switched  satellite  system  will  make  this  excess 
capacity  useful,  and  could  consequently  reduce  computer  users  charges 
two  or  three  times.  This  could  usher  in  an  era  of  vigorous  competition 
in  the  field  of  distributed  processing,  which  you  have  heard  so  much 
tibout. 

However,  IBM's  entry  into  the  communication  picture  gives  it  a 
means  to  control  all  elements  of  the  distributed  systems:  The  central 
computer,  the  communication  paths,  and  those  remote  devices  such  as 
display  terminals  connected  by  the  communications  facilities.  Having 
oversold  the  main-frame  market  today  IB]M  will  seek  to  control  the 
growth  rate  of  the  emerging  market  to  its  own  advantage. 

^"\niat's  more,  the  IBISI  method  of  control  will  make  it  next  to  im- 
possible for  meaningful  competition  to  arise,  giving  a  new  twist  to_  a 
A'ery  successful  anticompetitive  tactic  they  have  employed  for  years  in 
tlie'data  processing  market.  IB]M  will  keep  secret  until  the  last  possible 
moment  the  means  of  interconnection  of  devices  using  the  communica- 
tions systems,  and  they  will  be  so  complex  when  they  are  released  that 
competition  will  never  catch  up,  IB]\I  will  own  the  systems  and,  there- 
fore, the  markets  from  computer  tiirough  communications  to  a  wide 
varictv  of  applications-oriented  terminals. 

In  fact,  technology  exists  today  that  would  enable  IBM  to  simply 
bypass  much  of  the  local  telephone  plants  now  operated  in  urban  areas 
by  A.T.  &  T.  for  business  communications  by  the  u?e  of  a  verv  small 
rooftop  antenna  that  communicates  directly  with  the  satellite.  IB]M  has 
the  voice/data  switching  equipment  already  in  production  Avhich 
would  complement  its  traditional  data  processing  line  to  allow  it  to 
completely  take  over  all  business  information  handling  and  commu- 
nication needs.  This  is  the  integrated  business  system  market  just  open- 
ing up. 

The  user  community  will  be  confronted  with  a  dilemma  of  acce])ting 
the  fidl  IBM  product  line  offering  or  rumiing  the  risk  of  acquiring 
superior  independent  equipment  only  to  find  it  disconnected  by  IBjM's 
capricious  manipulation  of  the  interface.  If  an  independent  does  man- 
age to  supply  a  device  that  hooks  on  in  competition  with  an  IBM  busi- 
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ness  product  and  there  is  a  problem  in  tlie  IBM  commnnications  sys- 
tems, whose  installation  do  you  think  will  receive  primary  attention  b}' 
an  IBM-dominated  CML?  ' 

]\Iany  more  examples  could  be  given,  but.  in  short,  the  ]:)otential  for 
harm  is  far  too  high  to  allow  any  relationship  between  IBM  as  a  sup- 
plier of  communications  services  and  IBM  as  a  supplier  of  business  or 
terminal  equipment.  The  difficulties  of  tlie  A.T.  &  T.-Western  Electric 
vertical  arrangement  are  far  too  clear  to  let  a  similar  situation  develop. 

Soilie  means  is  needed  by  Government  to  insure  that  the  degree  of 
concentration  I  have  forecasted  here — total  domination — does  not  oc- 
cur in  this  new^  field  that  is  being  created  out  of  two  old  ones;  comput- 
ers and  communications.  Our  prepared  statement  places  this  market 
at  $250  billion  by  1980,  and  IBM  could  easily  end  up  with  the  lions 
share  of  that. 

Because  of  its  concentration  on  the  American  Telephone  &  Tele- 
graph Co.  and  its  lack  of  jurisdiction  over  data  processing,  the  Fed- 
eral Communications  Commission  is  not  in  a  position  to  fully  safe- 
guard the  public  interest.  In  fact,  there  is  no  Government  operation 
equipped  to  handle  the  problem  created  b}^  IBM's  entry  into  communi- 
cations. Those  who  are  viewing  IBM's  entry  as  a  panacea  for  the 
A.T.  &  T.  problem  are  making  a  catastrophic  mistake. 

Whether  or  not  the  industrial  reorganization  bill  is  a  vehicle  to  ac- 
complish the  type  of  Government  control  required,  I  cannot  honestly 
say.  I  do  think  the  current  method  of  Government  antitrust  prosecu- 
tion is  very  ineffective.  The  most  glaring  example  is  the  curent  Gov- 
ernment litigation  against  IBM.  From  our  brief  contacts  with  the  liti- 
gation team  they  appear  to  be  understaffed,  especially  when  compared 
to  the  legions  of  lawyers  retained  by  IBM.  They  have  had  to  accept 
a  cutoff  date  of  1972  insofar  as  their  case  is  concerned,  and  that  is  un- 
fortunate for  many  of  IBM's  most  anticompetitive  plans  conceived 
previously  are  only  now  being  implemented.  Many  aspects  of  the  com- 
puter industry  are  not  being  covered  by  Government  prosecution. 
This  can  only  lead  to  a  judgment  or,  and  this  we  fear  the  most,  a  near 
term  consent  decree  that  is  designed  to  punish  only  some  of  the  past 
sins  and  whicli  does  not  recognize  the  change  in  the  market  IBM  is  in 
the  process  of  forcing  and  then  occupying. 

But  something  must  be  done,  giving  the  immediacy  of  the  problem  we 
have  outlined.  A  dedicated  judicial  or  Government  mechanism,  witli 
the  resources  to  accommodate  continually  changing  market  circum- 
stances and  the  power  to  enforce  policy  in  that  environment,  is  re- 
quired for  solution  to  the  IBjNI  problem ;  today's,  which  Justice  is  at- 
tacking in  a  limited  fashion,  and  a  broader  one  of  the  CML  acquisition. 

We  wish  this  committee  well  in  efforts  to  find  solutions  to  those 
pressing  national  problems. 

Thank  you  very  much. 

Senator  Hakt.  Thank  you  verj'  much  for  a  very  effective  summary. 

Mr.  O'Leary? 

INIr.  O'Leary.  ISfr.  Sanders,  let  me  see  if  we  understand  the  signifi- 
cance of  this  acquisition  that  you  have  made  a  reference  to. 

If  I  misstate  things,  or  go  wrong,  please  don't  hesitate  to  correct 
me. 

As  I  understand  it,  it  used  to  be  that  computer  users  generally  have 
their  computer  on  the  premises,  and  that  we  are  now  moving  into  an 
era  where  the  user  may  have  terminals  for  intelligence,  or  a  series 
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of  computers  in  different  parts  of  the  country  linked  together  by  a 
communications  line. 

Do  I  understand  that  your  fear  is  that  by  virtue  of  this  acquisition^ 
IBM  will  be  able  to  oiler  the  whole  package ;  in  other  words,  the  data 
processing?  And  the  computers  will  bounce  an  electronic  impulse  off 
a  satellite  and  link  up  these  various  computers  and  terminals  intO' 
one  service  and  one  system  ? 

Mv.  Saxders.  Weil,  there  is  no  question  about  the  fact  that  either' 
the  satellite  system  being  proposed  hj  IBM.  nonswitched  system  or  the? 
much  superior  switched  system,  which  we  have  referred  to,  will  pro- 
vide superior  computer  results  to  the  customer. 

The  difference  in  the  switclied  system  is  that  when  you  have  a 
switched  system  the  computer  terminal  Avill  have  the  ability  to  access 
more  than  one  computer  in  an  effective  useful  manner.  And  it  Avill  be 
very  much  similar  to  the  computer  terminal ;  the  computer  terminal 
will  then  have  the  utility  of  the  way  you  can  dial  any  other  telephone 
in  the  countrv. 

So  you  will  go  from  a  slave  to  one  particular  computer  into  some- 
thing that  can  access  any  of  the  data  bases,  any  i^lace  in  the  country, 
with  an  effective  cost  mechanism  for  distributing  those  costs. 

Mr.  O'Leary.  Can  you  give  us  an  example  of  a  user  to  whom  this 
kind  of  service  would  be  especiallv  appealing? 

Mr.  Saxders.  AVell,  I  think  we  make  all  the  Avis  Wizard  terminals, 
for  example,  that  you  see  in  the  different  airports.  Xow,  there's  about 
a  thousand  such  terminals,  and  they  can  only  speak  because  of  the 
wav  the  telephone  network  would  be,  or  the  nonswitched  system  that 
IBM  would  talk  about,  to  a  pair  of  360/G5's  in  Garden  City. 

Now,  in  going  to  rent  a  car  at  the  terminal,  the  girl  takes  your  ap- 
plication for  the  car  and  she  makes  up  what  is  known  as  a  transaction 
wliich  the  telephone  system  sends  to  Garden  City,  it  is  then  processed 
by  the  computer  and  sent  back. 

The  example  I'm  giving  is  those  3G0/G5*s,  which  cost  about  $5  mil- 
lion a  year  to  operate  and  are  about  26  percent  utilized. 

Now,  in  a  switched  system  you  would  be  able  to,  let's  say,  access  and 
make  your  hotel  reservation;  you  might  be  able  to  pick  up  your  air- 
line ticket;  ever\^thin^  would  be  done  at  one  particular  point,  with 
a  great  deal  of  convenience  for  you  as  the  user,  because  the  same  ter- 
minal, as  such,  which  is  a  fairly  good  example  of  a  transaction,  termi- 
nal— designed  maybe  4  or  5  years  ago,  but  it's  still  a  pretty  good  ex- 
ample of  a  transaction  terminal — would  be  effective  in  this  area. 

And,  the  illustration  of  just  making  the  one  reservation  versus,  let's 
say,  lining  up  your  entire  trip  would  be  a  good  one. 

Mr.  O'Le-vry.  The  system  that  you  describe  for  Avis  Rent-a-Car 
now  presentlv  o-oes  through  telephone  lines  to  reach  the  computei'S  in 
Garden  City"?  ^ 

Mr.  Saxders.  That's  correct.  In  either  system  you  would  locate  a  ter- 
minal on  the  rooftop  of  the  building  in  which  Avis  houses  its  com- 
puter and  it  would  bvpass  all  of  the  A.T.  &  T.  network  that  leads  up 
to  that. 

There  would  be  an  antenna  on  the  airport  that  would  connect  up 
with  all  the  terminals  that  happen  to  be  located  in  the  airport.  So, 
vou  see,  in  tliat  way  you  would  bypass  the  use  of  all  of  A.T.  &  T/s 
lines. 
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Mr.  O'Leary.  What  differences,  if  any,  would  exist  with  respect  to 
cost  and  speed  ? 

Mr.  Sanders.  I  think  the  minimum  saving,  for  example,  between 
the  Avis  case — I  think  the  Avis  telephone  bill  is  arovmd  $11/^  million 
a  year — and  the  saving  in  the  telephone  bill  would  be  a  factor  of  two 
or  three  times. 

Their  computer  utilization — because  if  they  were  connected  up  to 
it,  they  could  sell  the  transaction  calculation  capability  elsewhere — 
would  again  be  reduced  by  a  factor  of  two  or  three  times. 

It  could  probably  run  about  75  percent  capacity  instead  of  26 
percent  capacity.  These  total  savings,  that  might  result  to  Avis  about 
$3  or  $4  million  a  year,  could  be  then  passed  on  to  the  customer  in 
just  that  one  accomit.  And  that  is  just  one  typical  account  that  would 
be  thus  affected. 

Now,  unless  you  really  make  this  computer  capability  available, 
and  useful,  by  means  of  a  switched  system,  if  you  are  in  IB^M's  posi- 
tion you  would  tend  to  regulate  the  amount  that  would  become  avail- 
able and  only  introduce  the  switched  system  much  later  in  time, 
because  otherwise  you  would  go  through  another  period  like  you  did 
in  1970  and  1971,  except  probably  a  great  deal  more  severe,  when  we 
had  an  oversupplv  of  main-frame  capacity. 

I  think  this  probably  explains  why  IBINI  is  taking  the  risk  of  getting 
so  close  to  being  regulated  by  going  into  the  communications  market. 
Mr.  OXeary.  Your  statement  describes  the  problems  you  had,  if  I 
recall  correctly,  with  the  IBM  3270,  and  when  you  say  your  terminal 
was  one  with  intelligence,  I  assume  that  means  it  can  perform  a  com- 
puting function,  it  has  a  memory  and  some  logic  ? 

Mr.  Sanders.  Well,  I  think  Avhen  we  talk  about  intelligence,  I  thmk 
most  anything  but  the  simplest  terminals,  including  our  earliest  ter- 
minals, had  intelligence. 

The  earliest  terminals  which  we  put  out  about  1966  had  as  their 
feature  the  fact  that  they  had  more  intelligence  than  our  competitors. 
What  happened  with  the  3270— and  this  is  borne  out  by  the  IBM 
management-Telex  information— was  that  IBM  determined  that  we 
had  a  much  better  terminal,  and  so  they  copied  our  terminal.  We  had 
a  clever  way  of  putting  that  intelligence  in  the  terminal  by  using  a 
thing  call ed  "attribute  characters." 

So,  when  they  copied  this — our  design — and  we  hoard  this,  we 
thought  this  was  a  very — you  know,  imitiation  is  the  most  sincere  form 
of  flattery,  except  when  they  came  out  with  the  3270,  which  was 
basically  a  modern  copy  of  "our  earlier  720  terminal,  they  used  at- 
tribute characters,  but  they  used  different  attribute  characters.  And 
as  a  net  result,  when  they  introduced  them  and  changed  the  software, 
it  was  just  like  changing  the  track  gage. 

Until  they  reduced  the  software  support,  in  fact,  our  sales  went  up. 
But  as  soon  as  they  employed  the  anticompetitive  action  of  changing 
the  software,  then  everybody  said  this  is  the  game  IBM's  going  to  play, 
and  in  1  month  our  rate  of  sales  went  down  from  a  booking  rate  of 
$3  million  worth  of  terminals  a  month  down  to  $1  million  worth  of 
terminal?  a  month ;  and  stayed  there. 

It  tools:  a  very,  very  long  time  and  a  complete  change  of  line  before 
it  built  up  again. 

Mr.  O'Leary.  I  want  to  see  if  I  understaud  it  and  can  make  it  clear 
for  the  record.  Your  product  requires  software  and  your  software 
has  to  be  able  to  interface  or  be  compatible  with  their  software. 
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Mr.  Sanders.  Yes. 

Mr.  0'Le.vky.  When  they  say  they  will  not  support  that  software, 
putting  this  in  simple  terms  or  crude  terms,  does  that  mean  that  some- 
one from  IB]\I  does  not  come  out  and  update  or  rewrite  that  software 
which  they  are  using,  which  has  to  be  compatible  with  yours? 

Mr.  Sanders.  Well,  the  software  that  the  customer  was  using  will 
work,  and  continue  to  work.  What  the  effect  of  the  software  with- 
drawal means  is  that  IBJNI  will  no  longer  make  its  improvements  com- 
patible, and  it's  an  effective  disconnect  because  the  customer  has  built 
up  a  situation  of  dependence  on  this.  So  by  withdrawal  of  that,  effec- 
tively the  customer  knows  well,  I've  got  4  months,  I've  got  6  months; 
depending  upon  my  particular  situation,  maybe  I  can  stand  still  9 
months. 

But  he  makes  the  decision  to  terminate  and  he  does  terminate.  And 
you  get  millions  of  dollars  of  terminals  that  then  slowly  start  to  flow 
back  in  because  he  has  disconnected  you,  very  arbitrarily,  in  the  matter 
of  the  software. 

Now,  when  we  put  pressure  on  IBM  a  year  later  they  finally  rein- 
stated that  software  support.  But  it  has  not  been  effective  in  terms  of 
really  substantially  canceling  the  flow  because  the  trend  and  the  switch 
to  the  other  machines  was  then  clearly  in  progress. 

Mr.  O'Leary.  Does  this  problem  also  exist  where  you  are  dealing 
with  terminals  that  do  not  have  intelligence  or  do  not  have  the  same 
intelligence  as  the  product  line  that  you  described  ? 

Mr.  Sanders.  Well,  it  is  not  the  software  switch  and  the  software 
disconnect  has  not  yet  happened  on  all  the  terminals.  In  remote  job 
entry,  which  is  a  very  popular  type  of  situation,  the  switch  has  not 
occurred. 

We  are  positive  that  the  switch  is  coming  and  that  these  arbitrary, 
capricious  types  of  switchouts  are  occurring.  And  we  believe  it  is  one 
of  the  fundamental  domination  policies  of  IBM. 

We  have  negotiated  as  hard  with  IBM  as  we  know  how,  and  they 
have  told  us  that  if  we  want  a  change,  that  we  must  go  to  court. 

Mr.  O'Leary.  Now,  you  fear,  via  the  acquisition  of  CML,  they  will 
be  able  to  offer  the  kind  of  service  that  you  described  with  respect  to 
Avis,  and  that  because  of  the  fear  of  lack  of  support  for  switching  the 
software  interface,  a  terminal  manufacturer  such  as  yourself  would  be 
effectively  frozen  out  ? 

Mr.  Sanders.  Yes.  There's  a  good  example  in  the  type  of  communi- 
cation interface  called  SDLC.  This  is  a  very  good  example,  and  very 
pertinent,  and  one  that  they  are  in  the  process  of  using. 

SDLC  is  a  new  communication  interface  that  is  almost  designed  for 
remote  job  entry,  or  long  transmissions  of  data.  There  was  a  standard 
communication  interface  that  was  designed  by  the  industry.  It  was 
called  ADCCP.  It  was  a  much  more  effective  interface  and  the — all  of 
industry  was  working  with  Mr.  McCloskey's  CBEMA — to  arrive  at  a 
good  industry  interface. 

But  like  every  other  standard  that  industry  has  tried  to  develop,  at 
the  last  minute  IBM  switches  to  one  it's  been  developing  on  its  own. 
This  is  SDLC.  ^ 

_  It's  almost  like  the  standard,  but  not  enough.  Now  in  order  to  sur- 
vive, every  manufacturer  must  know  what  the  SDLC  interface  is. 
So  there  is  an  interface  card  that  is  designed,  and  you  design  that 
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interface  card  rif^lit  up  to  the  point  of  the  last  bit  of  information 
that  is  yet  to  be  released. 

The  exact  last  detail  that  can  be  arbitrarily  switched  is  yet  to  be 
released  so  we  have  a  little  section  of  the  card  that  is  yet  to  be  designed. 
B}'  having  the  design  in  that  stage  we  are  able  to  plug  in  the  com- 
ponents that  are  missing  when  IBJNI  finally  decides  to  do  this. 

Now  I  have  recently  found  out  that  all  these  details  tliat  we  are 
missing,  they  have  been  teaching  to  their  service  people  for  a  period 
of  at  least  12  months.  And  yet  they  absolutely  I'efuse.  and  we  have 
sul^mitted  this  over  mam'  legal  requests  to  them,  to  supply  that  in- 
formation to  us. 

Tliis  is  what  T  call  capricious — the  capricious  management  of  this 
interface — for  their  advantage. 

Mr.  O'Leary.  Once  they  release  it,  how  long  will  it  take  you  to 
catch  up  ? 

Mr.  Saxders.  I  believe,  by  a  great  deal  of  management,  v;e  can 
catch  up  in  a  few  months.  In  the  case  of  the  3270  it  took  the  people  2 
years  to  catch  up  witli  the  interface  switch.  It  dei)ends,  really,  I  think 
on  how  well  we're  able  to  do  this.  In  the  past,  when  we  weren't  expect- 
ing it.  it  took  us  a  long  time.  I  think  all  the  manufacturers  now 
Avill  tend  to  minimize  that  time.  But  even  with  a  great  deal  of  special 
management  attention,  it  is  still  very  much  of  an  unfair  advantage. 

]Mr.  O'Leary.  In  1056  the  Justice  Department  sought  to  curb 
IBM's  power  in  tabulating  machines  and  they  managed  to  make  a 
quantu.m  leap  in  data  processing.  I  take  it  now  3-ou  see  the  same 
thing  occurring  by  virtue  of  this  acquisition  ? 

'Slv.  Saxders.  I  think  that  tlie  brealiup  and  the  action  on  IBM  needs 
to  be  aimed  at  the  way  the  industry  is  going  to  be  in  the  future.  For 
example..  I  would  like  nothing  I  say  to  take  away  from  the  excellent 
recommendations  that  v\-ere  just  made  with  respect  to  the  component 
industry. 

But  it  is  important  to,  I  think,  understand  the  way  tliat  the  in- 
dustry is  going  to  be  in  the  future,  and  to  keep  IBaI  fi-om  giving  up 
the  thing  that  is  becoming  obsolete  in  the  marketplace  to  going  on 
to  grabluug  what  is  just  beginning  to  emerge. 

And  this  is  what  we  are  afraid  is  happening. 

'Mr.  O'Leary.  Thank  you.  I  have  no  further  questions,  Mr.  Chairman. 

Senator  Hart.  ]Mr.  Chttmbris? 

Mr.  CiiUMBRis.  'AVe  have  no  questions,  Mr.  Chairman. 

Senator  Hart.  Thank  you,  ]Mr.  Sanders.  I  hope  you  can  n^ake  that 
ap])ointment.  Let  us  take  a  5-minute  recess. 

[Whereupon,  a  brief  recess  was  taken.] 

[The  following  Avas  received  for  the  record :] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF 
ROYDEN  C.  SANDERS.  ,TR. 

Exhibit  1. — Pr<  i)arc(l  Sfafciiioit  of  Mr.  f^dnrJer-s 

1.    IXTROnUCTION 

Sanders  Associates  views  witli  concern  the  announcement  made  -Tiily  .3,  1974 
that  IB:\I  plans  to  enter  the  domestic  satellite  business  through  acQuisition  of 
55%  of  CML  Satellite  Corporation. 

CML  has  been  approved  I'v  the  Federal  Communications  Commission  to  start 
domestic    satellite    common    carrier    services.    IBM,    with    its   great    financial 
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resources  and  marketing  power,  can,  through  the  CML  acquisition,  achieve 
effective  control  of  the  integrated  business  systems  marliet,  a  market  more  than 
double  IBM's  current  market,  as  well  as  a  large  portion  of  domestic  broadband 
c-<)mmunieations.  This  statement  will  demonstrate  how  this  will  be  accomplished. 

The  evolution  of  the  Information  Handling  Age,  in  which  virtually  every  seg- 
ment of  society  has  both  the  need  and  the  means  to  grapple  with  the  information 
<^xplosion,  has  occuri'ed  as  a  result  of  the  confluence  of  electronics  and  American- 
.style  marketing.  No  single  organization  epitomizes  both  the  positive  and  the 
negative  aspects  of  the  confluence  better  than  IBM. 

Electronics  is  the  common  denominator  for  the  media  of  information  and  for 
tlie  devices  which  translate  those  media  and  their  messages  into  useful  human 
knowledge.  The  force  of  marketing  has  caused  old  methods  and  institutions  to 
l>ecome  committed  to  the  new  electronics  way.  The  transformation  is  here,  and 
rhe  marketing  power  is  in  place. 

The  one  link  missing  in  the  merger  of  disciplines  necessary  to  forge  the  com- 
lilete  information  handling  instrument  was  emphatically  supplied  on  July  3,  a 
sleepy  afternoon  in  AA'ashington,  the  eve  of  a  four-day  weekend,  with  a  govern- 
ment focused  on  many  divergent  problems  and  the  FCC  in  the  throes  of  reorga- 
nization :  IBM  announced  its  intention  to  enter  the  common  carrier  communi- 
cations field  via  the  acquisition  of  a  controlling  interest  in  CML. 

In  that  one  simple  stroke,  the  entire  information  handling  market  was 
encapsulated. 

Satellite  communications  systems  have  the  potential  of  becoming  the  least 
■expensive  method  of  communications  between  computers,  remote  terminals,  and 
other  business  devices.  Although  IBM  will  not  control  the  only  satellite  com- 
munications system,  it  alone  will  possess  the  resources  to  control  the  .$110  billion 
domestic  market  that  encompasses  business  equipment,  data  processing  and 
business  communications — the   total   market   for   integrated   business  systems. 

This  market  is  made  up  of  systems  and  products  which  collect,  process,  store 
and  disseminate  business  information.  IB:m  already  has  a  monopoly  in  the  data 
processing  industry.  If  IBM  controls  business-related  communications,  it  will  be 
in  a  position,  under  cover  of  the  complexities  of  satellite  communications  tech- 
111. lories,  to  control  the  interaction  of  all  elements  attached  to  the  system.  Compet- 
itive business  systems  manufacturers  and  independent  terminal  suppliers  will 
lie  forced  to  conform  to  IBM  "standards".  These  standards  will  be  disclosed  in 
the  time  frame  IBM  desires,  when  IBM  has  a  product  line  designed  and  deliver- 
alile,  while  its  competitors,  without  equal  knowledge  of  the  IBM  standards,  can 
(in]y  then  l)egin  to  develop  competitive  products. 

IBM  has  demonstrated  an  outright  monopolistic  intent  in  the  peripherals  and 
Terminal  fields,  by  capriciously  manipulating  interfaces  and  device  support  tech- 
niques. It  must  be  prevented  from  similar  activities  if  communicatons  are  added 
I<>  its  marketing  resources. 

This  ]>aper  does  not  treat  the  ramifications  for  foreign  commerce  brought  on 
by  IBM's  latest  move.  The  domestic  problem  is  sufficiently  severe  to  warrant  con- 
centrated attention  at  this  time,  but  the  foreign  aspect  must  eventually  be 
exi>!ored. 

In  this  paper,  some  of  IBM's  practices  and  their  anticompetitive  effects  in  the 
data  processing  world  are  described.  The  emerging  business  systems  communi- 
carions  market  is  shown  to  present  opportunities  for  predatory  practices  that 
are  parallel  in  nature  l)Ut  much  greater  in  scope.  The  paper  concludes  with 
rw.iiumendations  for  avoiding  those  effects. 

IT.    THE    EMERGING    INTEGRATED    BUSINESS    SYSTEMS    MARKET 

IBM's  origins  in  information  handling  stem  from  its  early  occupancy  and  dom- 
inarion  of  the  electromechanical  card-taliulating  market.  A  19.34  conviction,  up- 
held liy  the  TT.S.  Supreme  Court  in  1936,  for  monopolization  and  anticomi>etitive 
jiractices  in  the  punch  card  machine  field  did  not  deter  it  from  achieving  this 
domination.  Likewise,  .Tustiee  Department  litigation,  commenced  in  19.52  leading 
l'>  a  19.56  antitrust  consent  order  relating  basically  to  its  tab  card  activities,  did 
nnt  impede  its  switch  into  the  next  generation  of  information  handling — elec- 
trnnic  data  processing. 

The  progression  into  successive  generations  of  EDP  systems  has  not  been 
without  minor  antitrust  casualties  and  nuisances  for  IBM.  The  premature  an- 
nouncement of  system  360  in  1964  ultimately  precipitated  private  litigation  by 
I'ontrol  Data  Corporation.  Telex,  and  others,  which  has  so  far  resulted  in  the 
dropping  of  less  than  $500  million  in  damages — about  four  months'  monopoly 
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profits  by  some  estimates — and  some  uow  hollow  restrictions.  The  Justice  Depart- 
ment, in  1969,  instituted  yet  another  antitrust  action  and  is  hard-pressed  to 
begin  trial  this  fall. 

The  setting  is  ripe  for  another  settlement  which  will  be  next  to  meaning- 
less once  IBM  is  underway  on  its  new  tack — total  information  handling  sys- 
tems from  inception  through  communications  to  reception  and  back,  with 
processing  interjected  at  steps  along  the  way.  If  the  final  judgement  in  the 
Government  litigation  ignores  the  portent  of  this  latest  adroit,  but  familiar 
swing,  many  new  and  modified  markets  will  be  foreclosed  in  their  infancy. 

The  dollar  volume  for  the  integrated  business  systems  communications  mar- 
ket in  the  U.S.  alone  in  1975  would  add  the  staggering  total  of  $20  billion  in 
straight  communications  services,  and  about  $10  billion  in  the  substitution  of 
electronic  message  techniques  for  traditional  hard  copy  deliveries  such  as  mail, 
to  the  current  data  processing  base. 

Data  processing,  communications,  and  "mail"  currently  interrelate  within  net- 
works of  computer  systems.  The  next  major  phase  in  the  evolution  of  data 
processing  will  be  distributed  systems  in  which  networks  of  central  computers 
and  intelligent  terminals  will  require  an  extensive  communications  capability. 
The  principal  deterrents  to  more  rapid  growth  of  distributed  processing  have 
been  expensive  long  distance  communications  and  IBM's  unwillingness  to  push 
this  capability  until  they  had  the  technology  and  strategy  to  control  the  terminal 
market.  A  satellite  system  will  give  IBM  the  missing  ingredients,  low  cost 
communications  and  the  means  to  absolute  market  control. 

With  the  development  of  large  networks,  terminals  submarkets  are  the  fastest 
growing  parts  of  the  data  processing  market.  With  IBM's  strategy  of  mov- 
ing from  relatively  simple  hardware  interfaces  to  the  use  of  software  to  con- 
trol device  support,  IBM  has  the  power  to  effectively  disable  all  devices  man- 
ufactured by  independent  companies. 

Communications  has  been  controlled  domestically  for  many  years  by  AT&T. 
Clearly  the  FCC  has  worked  diligently  to  harness  this  giant.  The  FCC  has  al- 
lowed competitive  entrants  to  offer  specialized  communications,  especially  in 
data  and  facsimile,  on  an  inter-modal  basis,  using  packet-switching,  microwave, 
and  satellites.  Before  July  3,  1974,  however,  no  entrant  had  sufiicient  capital  or 
marketing  base  to  move  aggressively  forward  on  all  fronts.  IBM  has  the  capital 
and  marketing  base  and  has  been  proven  very  aggressive. 

If  the  1969-1975  growth  rate  for  total  integrated  business  systems,  including 
communications,  is  projected  to  1980,  a  total  market  of  $250  billion  is  estimated. 
This  is  a  very  worthy  target  for  a  company  which  has  vowed  to  maintain  domi- 
nance in  information  handling,  and  now  is  equipped  to  serve  every  major 
segment. 

IBM  will  attempt  to  capture  the  market  in  spite  of  the  current  government  anti- 
trust case,  or  perhaps  as  a  result  of  it.  A  familiar  pattern  could  be  followed. 
Portions  of  IBM's  current  business,  obsoleted  by  the  shift  in  technology  towards 
distributed  processing,  could  be  abandoned  in  favor  of  the  new  endeavor  of 
communications.  Promises  to  beha?e  in  its  "traditional"  market  could  be  ex- 
changed for  permission  to  compete  in  a  new  market.  The  marketing  base 
would  not  be  dissipated,  however,  and  the  fundamental  pressures  would  not  be 
relieved. 

III.    THE    COMPUTER    ENVIRONMENT 

An  examination  of  Sanders'  experience  in  one  submarket  of  the  computer 
industry  will  illustrate  what  could  happen  in  the  integrated  business  systems 
market  if  the  IBM/CML  merger  is  allowed. 

The  requirements  for  distributed  processing  systems  involving  vast  numbers  of 
terminals  is  growing  rapidly.  At  present  each  computer  terminal  is  connected 
basically  to  its  own  computer.  This  is  similar  to  the  situation  in  the  telephone 
industry  years  ago  when  each  company  was  a  private  exchange,  not  connected 
to  any  other,  and,  as  a  consequence,  of  very  limited  use.  Soon,  however,  terminals 
will  be  required  to  selectively  address  other  business  equipment  networks,  and 
new  services  will  evolve  which  will  be  fantastically  useful  and  extremely 
inexpensive. 

In  order  to  allow  interconnection  of  computer  terminals  and  other  business 
systems  there  must  be,  in  addition  to  low  cost  communications,  meaningful  device 
support  standards  or  interfaces  agreed  to  and  adhered  to  by  IBM  and  others. 
Further,  it  is  absolutely  necessary  that  this  come  about  in  a  timely  manner. 

Until  the  mid-60's  in  the  computer  market,  the  submarkets  for  terminals  and 
for  the  peripheral  devices  were  quite  small.  IMB's  major  growth  prospects  were 
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^virh  computers.  Sanders  Associates  aud  other  independent  terminal  and  peri- 
pheral equipment  suppliers  entered  into  competition  with  IBM  in  the  sub- 
markets.  Market  penetration  was  relatively  swift,  and  many  innovations  were 
introduced  by  the  independents.  .,    ,  ^  .  i   ttjtvt 

This  peuertation  and  the  emergence  of  distributed  processing  caused  IBM 
to  turn  the  full  force  of  its  predatory  marketing  practices  on  the  peripheral 
iind  terminal  submarkets.  Without  technical  superiority,  only  anticompetitive 
moves  by  IBM  could  continue  its  dominance. 

Sanders'  experience  illustrates  those  tactics,  and  what  could  happen  in  the 
integrated  business  systems  market.  ^       i,    ^ 

Sanders  Associates  builds  display  terminals,  using  keyboards  aud  cathode- 
rav  tubes,  to  allow  human  communication  and  interaction  with  data  processing 
systems.  These  terminals  can  be  used  in  a  conversational,  or  interactive,  mode, 
or  to  feed  or  accept  data  in  a  batch  process.  .,     ,  ^^ 

Most  Sanders  terminals  were  connected  to  IBIVI  computers,  because  the  latter 
<:aturate  the  market.  The  interface  for  all  interactive  display  terminals  on 
IBM  360/370  computers  was  the  2260  software  and  hardware  interface.  The 
Sanders  terminals  were  acknowledged  as  superior  to  IBM's  terminal  product 
line  by  IBM's  top  management;  in  the  more  sophisticated  segments  of  the 
industry,  most  technological  innovation  has  come  from  independents  like  Sanders. 

To  maintain  its  role  as  an  innovative  leader,  Sanders  announced  its  new  800 
line  of  intelligent  displays  designed  for  distributed  processing  in  mid-1971.  Other 
independents  announced  similar  displays.  At  about  the  same  time,  IBM  an- 
nounced its  new  3270  display  which  was  essentially  similar  to  the  Sanders 
terminals  introduced  in  1965.  The  3270  incorporated  many  features  of  earlier 
products,  but  was  not  an  intelligent  terminal  and  seemingly  presented  no  real 
threat  to  the  independents.  IBM  began  deliveries  of  the  3270  in  the  fall  of  1972. 
Sanders'  sales  and  order  trends  continued  to  be  favorable. 

In  the  fall  of  1972,  IBM  announced  virtual  systems  software  in  connection 
with  its  new  370  computer  systems.  Early  in  1973.  IBM  let  it  be  known  that  the 
2260  device  support,  through  which  many  of  the  independents'  terminals  work, 
would  not  be  "supported"  under  the  new  virtual  software. 

This  announcement  meant  that  users  of  the  IBM  2260  displays,  and  com- 
petitive displays,  including  Sanders',  operating  through  the  2260  interface, 
could  not  optimally  utilize  the  new  virtual  systems  IBM  370  computers.  Users 
either  had  to  drop  perfectly  adequate,  older  terminals  or  recently  acquired 
intelligent  terminals  or  forego  tlie  advantages  of  virtual  systems  software. 

The  independent  interactive  2260-compatible  terminal  market  withered  almost 
overnight  as  a  result  of  this  capricious  manipulation  of  device  support  by  IBM, 
■despite  the  superior  performance  and  lower  cost  of  the  independents'  displays. 

IBM  apparently  concluded  that  it  could  not  attain  its  goal  of  increasing 
its  share  of  the  display  market  with  its  new  3270  display  and  simply  changed 
the  track  gauge. 

IBM's  display  strategy  was  successful  in  a  related  aspect.  IBM  refuses  to 
disclo.'e  interface  specifications  at  the  time  of  a  new  product  announcement 
and,  in  fact,  withholds  the  information  until  it  makes  its  first  shipments. 
Competitors  were  not  able  to  deliver  3270  compatible  displays  until  early  1974, 
almost  24  months  after  IBM's  initial  3270  shipments,  (the  length  of  time 
required  for  design  and  engineering)  and  almost  three  years  after  IBM's  3270 
product  announcement  and  associated  order  taking. 

To  further  confuse  the  marketplace  for  users  and  competitors  alike.  IBM 
announced  a  series  of  hardware  and  software  products  in  the  same  time  frame. 
All  impacted  the  interactive  market,  and  were  technically  vague,  with  varying 
•delivery  schedules. 

IBM  uses  the  timing  of  product  announcements  and  interface  disclosure  to 
achieve  two  goals.  First,  to  obtain  a  two-to-three-year  lead  in  the  marketplace, 
therel)y  making  their  product  life  at  least  that  much  longer  than  their  competi- 
tors. This  time  leverage  in  a  lease  business  is  tlie  difference  between  significant 
profit  and,  at  best,  marginal  profit  for  any  single  product  life  cycle.  Second,  to 
chill  the  market  for  competitors'  products  by  putting  its  competitors  in  the 
position  of  having  to  attempt  to  persuade  customers  that  they  can  follow  IBM 
without  the  specific  technical  knowledge  to  explain  how. 

The  tactics  described  in  this  section  are  within  the  scope  of  IBM's  stated 
policy.  Under  the  guise  of  allegedly  advancing  technology,  IB^I  is  able  to  increase 
market  share  without  a  superior  product.  If  allowed  to  nurture  this  strategy 
in  the  communications  area,  the  results  will  be  disastrous  for  competition.  The 
market  will  be  cornered. 
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IV.    SCENARIO    OF   THE   EFFECTS    OF   IBM    CONTROL   OF  CML 

Given  the  history  of  IBM's  predatory  marketing  practices,  it  is  possible  to 
postulate  some  of  the  effects  on  data  processing  and  communications  if  IBM 
is  allowed  to  carry  over  its  past  practices  into  the  new  and  larger  world  of 
satellite  communications,  without  appropriate  safeguards  for  the  public  interest. 
This  situation  would  be  in  contrast  to  current  common  carriers  Avhose  systems 
are  transparent  or  neutral  in  relation  to  the  devices  attached  to  them,  and  whose 
systems  simply  carry  information  without  processing  it  at  any  point. 

IBM's  data  processing  activities  would  be  favored,  especially  in  a  distributed 
processing  mode,  by  discriminatory  services,  cross-subsidation,  and  improper 
pricing  of  common  carrier/computer  services.  It  might  be  possible  under  rlie 
FCC's  hybrid  service  rules  (47  C.F.R.  §  64.702)  to  offer  a  bundled  package.  IBM 
could  provide  equipment  designed  to  optimally  interact  with  the  communications 
system  because  only  IBM  would  be  in  a  position  to  totally  dictate  the  relation  of 
the  systems.  Installation  and  maintenance  performance  for  IBM  EDP  customers 
as  well  as  more  timely  response  to  initial  installations  and  requests  for  outage 
corrections,  could  occur.  IBM  has  been  known  to  switch  costs  for  one  device  to 
another.  If  this  practice  is  carried  into  the  communications  realm,  an  even 
greater  undue  comi>etitive  advantage  will  occur. 

IBM  has  every  motivation  to  influence  the  design  of  the  satellite  network  in 
such  a  way  that  it  can  be  utilized  for  IBM's  massive  return  to  the  computer  serv- 
ices market.  A  satellite  communications  system  can  be  designed  to  favor  a  partic- 
idar  approach  to  nationwide  computer  services.  IBM  is  presently  restrainetl  from 
operating  so-called  service  bureaus,  but  that  restraint  can  be  obviated  by  render- 
ing ineffective  the  current  service  bureau  concept. 

IBM  has  already  concentrated  on  distinct  industry  data  processing  applications, 
such  as  insurance,  transportation,  retail  point-of-sale,  and  tlie  like,  with  some  of 
its  software  and  product  lines.  These  industry  groupings  represent  .service  net- 
works already  in  place,  merely  waiting  for  IBM  to  "field  enable"'  the  networks 
components  so  that  they  may  optionally  utilize  the  new  communications  offering. 
The  erection  of  interrelated  data  bases  within  these  industries  is  all  that  is  neces- 
sary to  sound  the  death  knell  for  today's  service  bureaus. 

On  the  surface  it  would  appear  that  the  entry  of  IB'Sl  into  the  communica- 
tions business  might  )>e  beneficial  because  to  some  IBIM  presents  the  first  tech- 
nically competent,  well-financed  organization  to  compete  with  the  Bell  system. 
However,  the  confrontation  of  these  two  giants  will  ultimately  lead  to  a  division 
of  the  market  along  non-competing  service  lines.  The  al)atemeut  of  competition 
will  make  losers  of  the  customers  and  the  public.  Smaller  manufacturing  and 
service  organizations  presently  endeavoring  to  do  business  in  this  field  will  be 
severely  damaged  in  the  early  struggle,  with  bleak  prospects  once  the  division  is 
established. 

AT&T  has  a  huge  installed  plant  for  communications.  However,  most  of  its 
capacity  is  geared  for  slow  speed,  low  bandwidth  communications.  The  new  in- 
formation handling  market  will  bo  most  efficiently  and  economically  serviced  by 
high  speed,  high  bandwidth  communications :  IB]M  will  make  that  market,  by 
forcing  its  business  and  data  processing  product  lines.  The  growth  markets  of 
distributed  data  base  management,  facsimile  transmission,  and  many  other  serv- 
ices, all  demand  wide  transmission  channels. 

Bell  controls  the  current  local  loop  plants  to  an  overwhelming  degree,  and 
would  continue  to.  However,  with  several  hundred  relatively  inexpensive  small 
earth  receiving  stations,  most  of  the  integrated  business  system  market  can 
be  blanketed  without  the  requirement  of  using  established  common  carrier 
local  loops.  The  technology  has  been  proven  to  allow  "local  distribution"  through 
the  combination  of  small  earth  stations,  dedicated  cable  or  microwave,  and 
local  internal  wiring  on  equal  or  better  price/performance  with  the  current 
local  telephone  system  plant.  IBM  can  thus  neatly  by-pass  Bell.  Incidentally, 
by  offering  this  service  with  its  own  local  drop,  and  by  offering  an  automated 
voice/data  PBX  which  is  being  actively  marketed  in  Europe  and  which  is  in- 
stalled in  this  country  on  an  "experimental"  basis,  IBM  could  eliminate  much 
of  the  current  local  business  traffic.  Bell  and  otherwise. 

AT&T  is  further  restrained  by  virtue  of  its  own  domestic  satellite  licenses. 
As  a  condition  of  allowing  Bell  to  participate  (planned  now  in  partnership  with 
GT&E),  the  FCC  proscribed  data  and  other  "specialized"  traffic  for  three  years 
from  onset  of  operation  on  the  AT&T  domestic  satellite.  Besides,  under  its 
own  1950  Consent  Order  and  under  FCC  rulc!.  Bell  is  pri^hibited  from  offf'-iug 
data  processing  services  or  equipment  not  available  to  support  a  tariffed  com- 
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municatioDS  service.  Will  the  AT&T  Consent  Decree  have  to  be  reopened  to 
accommodate  this  latest  turn? 

AT&T  lacks  equipment  to  combat  IBM.  Its  one  "data  processing"  product  en- 
try— the  Dataspeed  40®  terminal — was  almost  instantaneously  eclipsed  by  this 
July  3rd  announcement.  Bell  will  have  nothing  to  answer  the  variety  of  ap- 
plications-oriented terminals  and  distributed  processing  systems  IBM  has  al- 
ready started  announcing,  such  as  the  3790. 

Neither,  imfortunately,  will  the  independent  terminal  manufacturers,  but 
for  a  different  reason.  For  some  time  now,  IBM  has  been  unilaterally  develop- 
ing telecommunications  software  and  transmission  protocols.  The  satellite  sys- 
tem, in  whole  or  in  part,  will  utilize  these  software  products.  None  of  the  compe- 
tition will  be  in  a  position  to  have  a  product  line  that  will  efficiently  interact  with 
the  communications  system.  The  independent  interactive  display  terminal  manu- 
facturers liave  already  seen  the  anticompetitive  effects  of  such  tactics  in  IBM's 
manipulation  of  terminal  device  support.  If  this  policy  is  expanded  by  IBM  to 
the  cominuiiications  media  also,  the  effect  on  independenfs  will  be  devastating. 

IBM  has  maintained  a  bundled  pricing  policy  whereby  it  quotes  a  single  price 
for  hardware  and  software  and  related  support. 

They  could  thiis  offer  an  integrated  business  systems  package.  For  the  past 
IS  months  IBM's  statements  have  increasingly  emphasized  "systems",  aitpar- 
ently  in  an  attempt  to  incorporate  communications  as  a  part  of  their  business,  as 
well  as  to  justify  the  difficulty  of  identifying  the  interface  to  allow  intereonnec- 
tivity. 

The  IBM/CML  statement  that  they  'have  no  plans  for  public-switched  net- 
work services"  is  meaningless.  For  example,  there  is  absolutely  nothing  of  a 
regulatory  nature  that  precludes  a  domestic  satellite  carrier  from  offering 
switched  data  services.  Therefore,  CML  and  its  spokesmen  can  represent  that 
switched  network  services  are  not  planned  and  at  the  same  time  they  can  be 
actively  developing  a  switched  network  in  concert  with  their  owners,  IB:M  and 
COMSAT.  Clearly  this  type  of  activity  gives  great  advantage  to  IBM  and  places 
its  competitors  at  an  insurmountable  disadvantage. 

To  summarize.  IBM  will  have  the  advantage  of  timing  as  it  relates  to  prod- 
uct announcements  and  changes,  technical  interface  criteria,  and  communica- 
tions costs.  These  advantages,  when  added  to  IBM's  already  overwhelming  hard- 
ware and  software  advantages  will  give  IBM  far  greater  market  control  over 
the  computer/communications  business  than  it  can  exercise  today.  Those  charged 
with  controlling  commerce  must  understand  the  ramifications  of  adding  the 
dimension  of  communications  to  IBM's  repertoire. 

v.    RECOMMENDATIONS 

The  IBM/CML  acquisition  should  be  denied  because  the  potential  for  market 
foreclosure  and  anticompetitive  maneuvering  is  far  too  certain  to  balance  any 
potential  positive  effects. 

In  the  event  those  in  Government  in  a  position  to  stop  this  merger  do  not  see 
fit  to  ffillow  the  recommendation  above,  consideration  must  be  given  to  a  drastic 
resiructuring  of  IBM  and  the  adoption  of  ironclad  conditions  precedent  to  its 
entering  the  communications  tield.  These  conditions  will  insure  the  interconnec- 
tion of  all  competitive  offerings — data  processing  or  communications.  Complete 
divestiture  is  warranted  to  dissipate  the  awesome  power  that  has  been  accrued. 
Sul'sidiary  relationships  will  not  provide  adequate  protection. 

V>'hen  IBM's  market  power  was  localized  in  the  traditional  data  processing 
industry,  several  recommendations  were  made  to  combat  its  predatory  practices 
and  reduce  its  overwhelming  market  power.  Representatives  of  some  of  the  com- 
peting manufacturers  of  data  processing  equipment  presented  views  to  the  De- 
partment of  .Tustice  on  just  how  this  should  be  done.  Industry  commentators 
have  put  forward  their  suggestions.  Some  of  the  thoughts  included  l)reaking  the 
IBM  structure  into  many  separate  corporations,  unbundling  of  products  and 
software,  placing  judicial  restraint  on  some  predatory  marketing  practices  and 
making  mandatory  certain  interface  standards  for  peripherals  and  terminals. 
These  suggestions  must  now  be  re-examined  in  the  light  of  this  latest  turn  of 
events. 

The  final  plan  must  create  an  environment  of  transparent  or  neutral  inter- 
connection between  all  hardware,  software  and  communications  elements,  so 
that  there  can  be  true  competition  at  each  workable  level.  Vertical  integration 
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should  be  eliminated  to  reduce  the  kind  of  evils  uncovered  in  the  Western 
Electric-Bell  relationship.  The  competitive  procurement  requirement  for  domes- 
tic satellite  licenses  must  be  reinstated. 

This  is  the  crucial  moment  for  such  decisions.  Action  must  be  taken  prior 
to  the  establishment  of  IBM's  new  beachhead.  Only  in  this  fashion  Avill  the  public 
interest  be  safeguarded.  This  is  not  a  call  for  a  Utopian  solution,  but  is  a  state- 
ment of  the  plain  truth  that  to  enter  this  new  era  with  out  realization  of  the 
factors  stated  herein,  and  without  means  to  contain  the  harms  identified,  will 
forever  stifle  competition  in  the  total  information  handling  market.  The  de- 
cisions will  be  difficult  and  implementation  of  plans  even  more  so,  but  there 
is  no  substitute  for  coming  to  grips  with  the  situation  now. 

Senator  Hart.  The  committee  will  be  in  order. 

Our  concluding  witness  today  is  the  president  of  the  Computer 
Industry  Association,  Mr.  Dan  L,  McGurk.  Mr.  McGurk? 

STATEMENT  OF  DAN  L.  McGURK,  PRESIDENT,  COMPUTER 
INDUSTRY  ASSOCIATION,  ENCINO,  CALIF. 

Mv.  McGurk.  Thank  you,  Senator  Hart.  I  won't  go  into  any  bio- 
graphical information  because  I  previously  submitted  that  with  my 
testimony  of  last  year. 

I  appreciate  the  opportunity  to  again  appear  before  the  subcom- 
mittee. Before  I  go  into  my  testimony  I'd  like  to  set  the  record  straight 
on  just  one  point. 

It  is  not  a  principal  objective  of  my  employment  to  make  public 
attacks  on  IBM.  Unlike  Mr.  Katzenbach,  who  is  paid  to  defend  the 
so-called  International  Business  Machine  Co.,  I'm  not  employed  by 
anyone. 

I  serve  as  president  of  the  CIA  without  pay.  You've  already  heard 
testimony  in  this  set  of  hearings  that  describe  the  structure  of  the 
marketplace  and  some  of  the  problems  for  users  and  competitors  alike 
that  are  created  by  the  dominance  of  one  firm  in  this  important 
industry. 

I  would  like  today  to  indicate  from  a  practical  and  parochial  view- 
point what  the  effects  of  such  market  dominance  are  to  a  competitor  in 
the  industry. 

I'd  also  like  to  point  out  some  of  the  problems  inherent  in  our 
current  legal  system  and  indicate  some  criteria  necessary  to  solve  this 
particular  problem  and  make  a  modest  contribution  to  the  task  of 
devising  more  appropriate  legislation. 

There  are  two  imj^ortant  constraints  on  the  way  in  which  a  smaller 
competitor  must  operate  in  the  data  processing  industry  today. 

In  the  first  place,  he  must  adjust  his  total  business  strategy  to 
take  account  of  the  fact  that  he  must  compote  in  an  environment  which 
has  been  structured  by  the  dominance  of  IBM. 

Tliis  entails  his  acceptance  of  a  set  of  conditions  within  which  he 
must  opei'ate  if  he  is  to  have  a  successful  business. 

In  addition  to  that,  however,  a  small  competitor  finds  it  necessary 
to  make  realtively  rapid  and  sometimes  major  changes  in  his  business 
strategy  when  IBM  decides  that  the  environment  is  due  for  a  change. 

In  other  words,  not  only  is  the  competitive  environment  a  difficult 
one  but  that  environment  is  subject  to  change  without  notice  when 
IBlNPs  corporate  objectives  are  not  being  met  within  that  environment. 

This  makes  the  business  strategy  of  a  smaller  competitor  extremely 
difficult,  and  the  number  of  failures  indicates  that  few  are  successful. 
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As  I'm  sure  you  have  become  aware  during  the  course  of  these 
hearings  that  the  computer  industry  is  an  extremely  complex  and 
diverse  one. 

Data  is  hard  to  acquire  and  interpretation  is  not  simple.  As  an  il- 
lustration of  that,  I'd  also  like  to  set  the  record  clear  on  Mr.  Chum- 
bris'  questions  of  yesterday  concerning  some  of  the  material  submitted 
by  my  colleague,  Mr.  Biddle. 

He  pointed  out  that  in  a  chart  that  was  submitted  out  of  Judge 
Larson's  decree  that  IBM  showed  a  world  market  share  in  lOSG  of 
42  ]3ercent  and  Sperry  Rand  51  percent. 

What  we  failed  to  notice  was — and  this  is  an  illustration  of  the  diffi- 
cult v  of  understanding  this  business — that  was  a  chart  of  total  revenues 
in  1956. 

If  you  recall  at  that  time,  IBM  did  not  sell  any  of  their  equipment. 
So  for  the  IBjNI  i-evenues  that  was  pure  lease  revenue — rental  revenue. 

For  Sperry  Rand  it  was  almost  pure  sales  revenue;  for  in  the  next 
paragraph  of  that  statement  by  Judge  Larson  it  says  in  1956  IBM 
shipped  85  percent  of  all  new  business.  At  the  end  of  1956,  IBM  had 
75  percent  of  all  ADP  systems  outstanding. 

So.  you  see,  the  facts  are  there  but  the  interpretation  and  under- 
standing of  them  is  tricky.  In  fact,  IBM  never  had  as  low  a  market 
share  of  42  percent  except  on  a  revenue  basis  for  that  year — which 
does  not  represent  the  real  market  power. 

The  large  marketplace  is  characterized  by  a  very  definite  customer 
demand  for  rental  rather  than  purchase  of  this  im})ortant  capital 
e(]nipment. 

xVltliough  there  are  specialized  marketplaces  where  purchase  is  the 
more  likely  means  of  equipment  acquisition,  the  vast  bulk  of  users  is 
accustomed  by  a  long  period  of  IBM  market-control  to  leasing  their 
equipment  on  a  month-to-month  basis. 

What  this  means  for  a  small  company  attempting  to  grow  was  shown 
by  Mr.  Collins  earlier  today.  A  second  major  environmental  con- 
straint to  a  small  competitor  in  this  industry  has  to  do  with  the  enor- 
mous weight  of  software  which  overhangs  the  marketplace. 

By  avoiding  significant  software  standardization  IBM  makes  sure 
that  its  enormous  resources  devoted  to  creating  new  software  make  it 
impossible  for  a  competitor  to  match  it  in  the  amount  of  software 
available. 

I  remember  particularly  a  point  in  time  at  Scientific  Data  Systems, 
where  I  used  to  be  emplo3'ed,  a  small  general  purpose  computer  manu- 
facturer, when  we  had  successfully  been  in  business  for  about  5  3'ears. 

Animal  revenues  were  between  $50  and  $100  million.  We  were  very 
proud  of  having  accumulated  a  vast  store  of  software  which  we  esti- 
mated had  cost  almost  $30  million. 

Then  we  found  out  that  IB]M  had  invested  in  its  360  operating 
system  alone  over  a  billion  dollars.  Even  assuming  that  we  were  twice 
as  efficient  in  software  creation — ^^-hich  we  Avere  sure  we  were — that's 
a  very  high  barrier  to  cross  when  convincing  a  customer  that  vour 
oft'ering  is  a  viable  alternative. 

Xew  firms  in  many  industries  are  able  to  compete  because  of  signi- 
ficant technological  innovation  which  creates  a  market  for  a  newly 
designed  product. 
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Because  of  IBM's  enormous  market  power  in  the  industry  such 
innovation  must  be  limited  to  doing  just  what  IBM  does  in  some  better 
or  new  way. 

A  new  wddget  to  improve  the  data  processing  function  cannot  have 
a  broad  market  acceptance  until  IBM  legitimizes  it  by  coming  out 
with  a  comparable  widget  itself. 

Until  that  happens,  any  inventor  of  such  a  widget  has  to  have  liis 
marketing  force  spend  most  of  its  time  explaining  why  the  widget  is 
good;  why  IBM  doesn't  have  it;  and  whether  or  not  it  will  make  a 
system  encompassing  it  noncompatible  with  the  standard  of  the  indus- 
try—that  is,  IB]M. 

This  necessity  to  match  IB]M  on  a  functional  basis  is  one  reason 
that  there  has  developed  an  industry  of  plug  compatible  peripheral 
devices  and,  recently,  even  central  processing  units. 

Another  fact  of  "life  for  a  smaller  competitor  is  that  IB^Nf.  hy  its 
size,  has  the  ability  to,  and  in  fact  does,  completely  blanket  tlie  world- 
Avide  computer  marketplace  with  its  sales  force. 

This  doesn't  only  mean  that  more  opportunities  are  available  to 
IB:M,  but  it  also  means  that  many  large  corporations  with  offices  or 
plants  around  the  country  and  the  world  have  a  strong  predisposition 
to  go  to  IBM  to  make  "sure  that  if  they  adopt  one  manufacturer 
throughout  their  company  they  can  be  assured  of  sales  and  service  at 
all  their  locations. 

In  order  to  combat  this  problem,  marketing  strategies  of  small  com- 
petitors must  devise  a  way  to  focus  their  efforts  by  geographical  or 
industry  application  in  order  to  be  able  to  oifer  anything  approaching 
such  total  coverage. 

The  net  result  of  the  structure  of  the  environment  described  here 
is  that  a  small  competitor  has  to  locate  either  a  market  where  IBM 
has  not  focused  attention — normally  because  it's  too  small  to  be  of 
any  great  interest — or  to  live  with  the  environment  structured  ])y  the 
dominant  company. 

Most  firms  attempting  to  grow  in  the  computer  industry  have  started 
out  with  the  first  strategy,  and  then  in  order  to  expand  their  market 
have  been  forced  to  live  "with  a  difficult  environment  created  l)y  tlie 
computer  industry. 

But  it  doesn't  "end  there.  Having  developed  the  strategy  which 
miijht  expect  a  snuill  competitor  to  exist  and  grow,  he  has  to  accept 
the"  fact  that  the  environment  can  be  changed  unilaterally  l)y  the 
whim  of  IBM. 

It  matters  very  little  if  that  whim  comes  about  because  the  company 
or  some  group  of  companies  have  been  successful  and,  therefore,  de- 
liberate action  is  taken  to  limit  their  growth;  or  whether  some  other 
cause  creates  a  corporate  need  for  IBM  to  change  its  practices  in  the 
marketplace. 

In  either  case  disaster  can  result.  If  a  mouse  has  learned  to  live  in 
a  stall  with  an  elephant,  whether  the  elephant  steps  on  the  mouse  in- 
tentionally or  not  it  hurts  just  as  mucli. 

One  of  the  solutions  to  the  leasing  problem  devised  in  the  late 
1060's  came  about  through  the  creation  of  a  number  of  independent 
leasing  companies  that  have  been  discussed  earlier. 

Based  on  the  historical  relationships  between  IBM  sales  prices  and 
rental  prices  this  appeared  to  be  a  relatively  viable  business. 
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On  the  introduction  of  new  machines,  however,  and  after  the  leasing 
companies  ha  (I  begun  to  impact  IBM's  plans,  IBM  drastically  changed 
the  relationship  between  purchase  prices  and  rental  prices,  thus  mak- 
ing tlie  leasing  industry  relatively  uneconomic. 

Shortly  thereafter  IBM  also  introduced  long-term  leasing  plans 
which  had  previously  been  offered  by  their  competitors. 

Had  they  been  constrained  by  the  consent  decree  of  1956  from  of- 
fering such  plans  until  1966,  but  still  not  offering  them  for  3  years, 
it  wasn't  until  1969  that  such  an  offering  was  made. 

Tliis  did  ci-eate  a  new  opportunity  for  the  leasing  companies — 
long-term  full-payout  leases — but  it  did  at  the  same  time  destroy  a 
small  competitive  advantage  which  the  competitors  of  IBM  had  been 
able  to  create,  given  the  previous  environment. 

In  fact,  IBM  long  retained  the  price  umbrella  for  all  of  their  com- 
petitors, carrying  out  a  policy  of  never  reducing  the  prices  of  cur- 
rentl}'  available  products. 

Although  tliis  policy  still  appears  to  hold  in  theory,  starting  in  1969 
and  1970,  IBM  introduced  new  products  with  new  product  numbers 
that  turned  out  to  be  technically  indistinguishable  from  older  prod- 
ucts, except  for  the  changed  model  number  designation  and  a  sharply 
lower  price. 

This  is  one  of  the  pseudoinnovations  which  Mr.  Biddle  referred  to 
yesterday.  Another  such  innovation,  while  I'm  on  that  subject  that  I 
would  call  a  pseudo-one,  is  the  changing  interface  between  the  periph- 
eral units  and  the  central  processor. 

The  integrated  file  adapter  and  the  integrated  storage  control  were 
introduced  by  IB]M  as  technological  advances. 

What  they  really  were,  were  moving  the  controller  into  the  main 
frame  and  out  of  the  way  of  the  peripheral  plug-compatible  market. 

IBM  announced  m  196J:  a  compatible  set  of  systems  which  had  a 
cominon  interface  to  peripheral  units.  And  that  was  the  basis  in  which 
the  plug-compatible  market  was  established. 

But  these  changing  interfaces  made  that  standard,  which  had  been 
introduced  and  announced  by  IBM,  out  of  date,  and  therefore  caused 
great  havoc  among  this  new  industry  which,  as  somebody  earlier  men- 
tioned, was  the  first  new  real  competition  to  IBM  in  a  number  of  years. 

One  can  go  on :  Changing  specifications  for  media ;  stopping  support 
of  previously  supported  software ;  eliminating  software  interfaces  in 
new  software  releases. 

However,  it  seems  to  me  that  this  whole  area  can  best  be  proven  by 
the  following  tale:  The  Computer  Industry  Association  has  identified 
a  ]X)tential  problem  in  the  future  in  the  area  of  data  security. 

It  is  clear  that  it  will  be  necessaiy  and  important  to  provide  means 
to  users  to  prevent  unauthorized  access  to  their  data  files  in  order  to 
provide  privacy  and  confidentiality. 

The  CIA  has  suggested  tliat  one  dangerous  possibility  in  that  regard 
is  the  creation  by  IBM  of  a  hardware-software  privacy  lock  which 
prevents  other  manufacturers  from  providing  access  to,  or  compatibil- 
ity witli.  IBM  systems. 

We  talked  about  this  theory  in  many  forms  including  National 
Bureau  of  Standards  seminars,  National  Computer  Conference  panels, 
and  so  forth. 
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Although  there  has  been  some  argument  about  our  fear  and  about 
our  concept,  the  interesting  thing  is  that  there's  never  been  any  com- 
ment that  IBM  wouldn't  or  couldn't  do  that — that  it  was  in  their  best 
interest. 

In  other  words,  industry  leaders  are  so  used  to  the  dominance  of 
IBM  in  creating  and  changing  the  environment  in  which  they  operate 
that  they  don't  question  that  IBM  could  and  would  manipulate  it  in 
that  sort  of  way. 

The  point  is  that  the  rules  of  the  game  are  difficult.  But  if  you  start 
to  win  they  change. 

I'd  like  now  to  turn  to  the  question  of  whether  or  not  our  current 
laws  and  legal  processes  can  solve  the  problem  of  IBM's  monopoly 
power  and  dominance  as  outlined  both  in  my  paper  and  other  evidence 
presented  to  your  subcommittee. 

A  look  at  the  history  and  status  of  the  Government's  antitrust  action 
against  IBM  could  be  instructive  in  that  regard. 

The  Justice  Department  has  sued  IBM  for  Sherman  II  violations  in 
1932,  1952,  and  1969.  The  latest  effort,  5i^  years  old,  was  due  to  go  to 
trial  in  3  months. 

I  understand  that  this  morning  that  was  continued  until  next  year. 
Many  ol)servers  believed  that  the  schedule  would  not  be  made — they 
were  rigJit. 

Even  if  that  schedule  were  to  have  been  met  and  IBM  were  to  be 
held  in  violation  of  the  Sherman  Act  it  would  be  many  years — up  to  15 
— before  the  solution  which  the  Justice  Department  woukl  like  to  im- 
pose would  be  developed,  screened,  analyzed,  adjudicated,  negotiated,^ 
and  implemented. 

At  the  very  best,  this  means  that  a  solution  is  created  which  solves 
the  problem  identified  10  to  20  years  previously. 

In  a  high-technology,  rapidly  changing  industry  this  is  obviously 
unacceptable.  Justice  dehiyed  is  justice  denied;  and  justice  delayed  is, 
in  this  particular  case,  if  it  is  to  happen,  to  be  applied  to  a  situation 
fi'om  ancient  history. 

Given  the  legal  resources  of  a  large  monopoly,  the  necessity  to 
operate  within  our  current  laws,  and  with  the  safeguards  of  our  cur- 
rent legal  system,  it  appears  that  reasonable  speed  in  the  solution 
of  a  monopoly  problem  is  not  possible  today. 

The  problem  of  a  timely  solution  can  be  divided  into  two  parts: 
Tlie  first  is.  is  it  possible  within  our  CTirrent  laws  to  establish  a  viola- 
tion of  the  Sherman  and/or  Clavton  Act  on  the  part  of  a  dominant 
companv  in  a  reasonable  period  of  time  ? 

It's  clear  that  one  purpose  of  S.  1167  is  to  solve  that  problem 
by  establishing  criteria  more  easily  proven. 

T  commend  that  concept,  if  not  the  specific  criteria  of  that  bill. 
The  second  problem  is,  given  the  finding  of  monopolization,  is  it  pos- 
sible within  our  current  structure  to  establish  and  carry  out  a  relief 
plan  that  will  solve  the  problem  ? 

From  past  history  one  has  to  assmne  that  the  courts,  upon  prosecu- 
tion by  either  the  Federal  Trade  Commission  or  the  Justice  Depart- 
ment, have  an  automatic  l)ias  toward  regulation. 

It  seems  quite  straightforward  and  easy  for  a  court  to  lay  down  a 
series  of  injunctions,  either  by  court  order  or  through  a  consent 
decree,  which  regulate  specific  practices  or  business  conduct. 
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From  the  few  instances  in  which  a  sohition  has  been  found  through 
restructuring-  or  divestiture  we  must  assume  tliat  our  current  sj'stem 
is  nuich  less  able  to  deal  with  any  solution  other  than  regulation. 

I  submit  that  it's  patently  clear  that  current  laws  do  not  provide  a 
timely  solution  to  establishing  violations  and  correcting  structural 
problems. 

In  the  particular  case  of  the  computer  industry,  what  criteria  should 
a  solution  meet '^ 

The  first  and  most  important  is  that  the  solution  should  break  the 
market  power  of  the  dominant  company  or  control  it  in  such  a  way  that 
it  is  deleterious  neither  to  computer  users  nor  other  competitors  at- 
tempting to  supply  alternate  products. 

This  inchides  insurance  that  IBM  or  its  remaining  entities  do  not 
have  the  unilateral  ability  to  create  and  change  the  enviromnent  in 
the  marketplace. 

To  accomplish  this  it  would  undoubtedly  be  necessary  to  eliminate 
or  sterilize  the  $4  billion  in  cash  assets  that  stand  behind  IBM's 
enormous  financial  power  in  market  control. 

You  notice  my  number  is  a  little  larger  than  some  of  the  other  peo- 
ples because  theirs  was  as  of  the  end  of  last  year,  and  I  have  adjusted 
it  for  the  cash  infusion  since  then. 

Any  solution  would  have  to  lead  toward  an  interchangeability  of 
competing  systems.  This  implies  a  rigorous  industry  effort  on  stand- 
ards and  interchangeability  in  both  software  and  hardware. 

Only  if  such  compatibility  were  established  would  it  be  possible  for 
competing  entities  to  offer  comparable  products  and  services  to  all 
computer  users. 

Assuming  that  a  solution  did  not  create  a  large  number  of  competing 
entities  in  place  of  IBM,  it  would  be  necessary  that  no  company  coulcl 
dominate  the  injection  of  technology  bv  surprise  announcements  of 
new  interfaces  between  various  pieces  of  hardware  and  between  hard- 
ware and  software. 

Next,  any  solution  would  have  to  encourage,  or  at  least  not  badly 
discourage,  entry  of  new  firms.  If  we  define  a  competitor  as  a  firm  that 
is  1  percent  of  tlie  size  of  IBM  then  tlieie  liave  l)een  no  new  competi- 
tors in  the  computer  industry  for  at  least  10  years. 

If  we  define  success,  as  many  industries  clo,  as  10  percent  of  the 
market,  there  lias  never  been  a  successful  competitor. 

The  computer  industry  today  contributes  a  significant  dollar  amount 
to  our  balance  of  trade.  A  solution  must  not  change,  and  in  fact  should 
be  designed  to  improve,  the  positive  balance  of  trade  created  b}'  the 
com.puter  industry. 

Perhaps  most  important!}^,  any  solution  should  take  advantage  of 
the  forces  of  free  enterprise  and  managerial  entrepreneurship  which 
are  available  to  tliisecoiioniv. 

And  last,  a  solution  should  be  implemented  this  century  if  not  this 
decade. 

The  boundaries  within  which  a  solution  will  be  found  are  the 
restructuring  of  IBM  into  several  competitive  entities,  as  requested  by 
the  Justice  Department;  the  regulation  of  IB]\I"s  business  and  business 
practices  in  n  form  comparable  to  the  consent  decree  of  IDoB:  f^nd  a 
whittling  of  IBM's  market  share  through  a  combination  of  regidation 
and  divestiture,  looking  forward  to  a  time  when  more  competitive 
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conditions  would  exist  in  the  industry — at  which  time  the  regulations 
could  be  removed. 

It  is  my  miderstanding  that  witnesses  tomorrow  will  cover  some, 
if  not  all,  of  these  possible  solutions.  But  I  would  like  to  comment  on 
them  in  advance. 

Regulations  through  court  order,  whether  arrived  at  by  a  judgment 
or  a  consent  decree,  would  lay  down  a  set  of  rules  under  which  IB]M 
would  have  to  conduct  its  business  in  the  future. 

The  rules  devised  would  be  intended  to  guide  and  control  IBM's 
market  practices  and  policies  for  the  benefit  of  users,  and  to  permit 
a  viable  competitive  industry  to  develop  and  prosper. 

The  rules  would  undoubtedly  include  some  restraint  on  the  per- 
mitted contractual  terms  for  IBM  to  do  business,  perhaps,  for  example, 
prohibitino-  leases  of  greater  than  a  dui'ation  of  1  year. 

It  would  also  include  rules  under  which  pricing  could  be  set  and  tech- 
nological changes  introduced.  The  Computer  Industry  Association 
submitted  a  recommendation  to  the  Justice  Department  18  months  ago 
for  iust  such  a  set  of  rules. 

However,  our  goal  at  that  time  was  that  those  rules  would  be  to 
regulate  the  industry  only  imtil  the  Justice  Department  case  was 
completely  settled. 

There  is  ample  precedent  for  this  kind  of  action  in  the  U.S.  econ- 
omy. "Wliere  problems  of  natural  monopoly  or  unlimited  economies 
of  scale  have  arisen  in  the  past,  this  solution  has  been  often  used. 

On  the  other  hand  most  of  the  current  trends  within  both  the  execu- 
tive and  legislative  branches  of  the  Government  are  directed  away 
from  such  regulations. 

In  fact  there  are  numerous  efforts  afoot  today  to  deregulate  some 
of  the  regulated  industries. 

Most  schools  of  thought,  liberal  or  conservative,  tend  to  believe  that 
the  advantages  of  the  American  free  enterprise  system  are  reduced 
insofar  as  such  Government  regulation  is  undertaken. 

The  second  node  of  the  three  nodes  of  possible  solutions,  I  call 
"whittling."  It's  a  combination  of  temporary  regulatory  provisions 
combined  with  strictures  that  require  reduction  in  market  share  to 
some  predetermined  level  or  divorcement  from  activities — such  as 
terminals  or  software — which  may  represent  the  largest  future 
growth  areas  in  the  industry. 

The  combination  of  these  two  look  toward  the  time  when  the  mar- 
ket share  goals  have  been  reached  and  the  regulations  are  then  re- 
moved. 

Since  this  solution  has  the  expectation  of  removing  all  regulations, 
either  after  a  given  period  of  time  or  when  a  specific  event  occurs, 
they  are,  to  conventional  economists,  more  attractive  than  indefinite 
regulation. 

In  addition,  since  it  insures  an  expanding  market  share  for  com- 
peting companies,  this  plan  has  considerable  attraction  to  those  com- 
panies currently  attempting  to  capture  an  increased  share  through 
the  working  of  a  free  enterprise  system. 

Most  of  the  largest  companies  in  this  industry  believe  their  inter- 
ests would  best  be  served  by  such  a  solution. 

On  the  other  hand,  the  consent  decrees  won  by  the  United  States 
against  IBM  in  1934  and  1956  were  of  such  a  kind. 
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Since  the}'  liave  been  largely  ineffective  in  achieving  their  objec- 
tives there  are  many  within  the  industry  and  within  the  Government 
Avlio  are  not  sanguine  concerning  the  likely  results  of  such  an  action. 

In  an  industry  as  dynamic  as  data  processing  it  would  require 
an  inordinate  degree  of  foresight  to  be  confident  that  the  expected 
results  could  be  achieved. 

1  think  Mr.  Sanders"  presentation  just  prior  to  mine,  where  he 
pointed  out  that  if  j'ou  solve  the  j)roblem  in  these  terms  today,  the 
jump  into  a  total  network  of  communications  and  computing — where 
what  we  have  been  talking  about  here  as  the  systems  lock — becomes 
a  total  information  lock — would  tend  to  indicate  that  if  we  solve  to- 
day's problems  without  considering  that,  it  wouldn't  solve  the  prob- 
lem in  the  longer  run. 

This  whittling  solution  is  clearly  the  most  penalizmg  one  to  the 
corporate  entity  of  IBM.  If  it  is  successful  in  achieving  its  objectives 
the  plan  undeniably  rewards  success  by  insuring  that  growth  will  be 
zero,  or  negative,  in  the  future. 

The  restructuring  solution  currently  advocated  by  the  United  States, 
according  to  their  tilings  with  the  court,  is  intended  to  go  to  the  heart 
of  the  market  power  of  IBM,  splitting  it  into  a  number  of  competing 
entities. 

Since  none  of  these  entities  would  have  the  image,  installed  base, 
resources,  or  monopoly  position  of  IBM,  the  assumption  is  that  they 
would  vigorously  compete  with  each  other  as  well  as  with  other  firms 
in  the  industry  and  thereby  restore  open  competition  without  regula- 
tion. 

This  restructuring  would  make  the  objectionable  market  practices 
less  likely,  since  their  effectiveness  depends  upon  the  total  market 
power  of  IBM. 

Without  such  power  the  encouragement  of  renting,  lack  of  informa- 
tion on  interfaces,  tie  selling,  refusal  to  deal,  and  unilateral  establish- 
ment of  standards,  would  be  more  difficult,  if  not  impossible,  to  carry 
out. 

The  disadvantage  of  this  solution  is  that  the  increased  competitive 
atmosphere  within  the  marketplace,  and  the  probable  lowered  cost  to 
the  user,  could  put  the  survival  and  viability  of  other  main-frame 
finns  in  serious  question. 

By  leaving  the  installed  user  base  intact,  even  though  split  among 
several  firms  and  dedicated  to  what  is  now  IBM  equipment,  additional 
market  share  for  CDC,  NCR,  Honeywell,  Univac,  and  Burroughs 
would  be  almost  as  difficult  to  achieve  as  it  is  today. 

Other  factors  in  the  industry  would,  of  course,  have  additional  po- 
tential OEM  opportunities  and  OEM  competition  from  the  new  en- 
tities. 

Most  economists,  I  believe,  would  tend  to  support  the  Government 
solution  as  the  one  most  likely  to  bring  the  advantages  of  the  free 
enterprise  system  to  the  computer  market. 

A  combination  of  enlightened  self-interest  and  doubts  concerning 
some  of  the  projected  results  of  such  a  restructuring  causes  many  in- 
dustry executives  to  prefer  either  of  the  other  two  nodes  of  the  solu- 
tion matrix  to  the  restructuring  one. 

On  the  more  general  topic  of  your  legislation.  Senator,  I'd  like  to 
advance  a  few  modest  proposals  which  might  be  worth  considering 
as  additions  to  S.  1167,  or  as  part  of  a  new  piece  of  legislation. 
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My  comments  are  focused  toward  attem])tJiio;  to  have  a  solution  to 
the  concentration  problem  assisted  rather  than  opposed  by  the  con- 
siderable entrepreneurial  resources  available  in  our  f ree  enteq^rise 
economy. 

In  the  first  place,  any  statute  on  the  subject  should  establish  very 
clear  criteria  of  concentration  and/or  monopolization. 

Today  it's  almost  impossible  to  get  a  clear  statement  of  what  con- 
stitutes a  violation  of  section  II  of  the  Sherman  Act. 

Such  a  criteria  could  easily  be  based  on  market  share.  AVithout  a 
market  share  of  appi'oximately  30  percent,  held  for  a  reasonable 
period  of  time  in  a  relevant  marketplace,  there  cannot  be  market 
power. 

At  the  same  time  a  marlcet  could  have  a  ''four-firm  concentration 
ratio"  of  100  percent  with  no  firm  having  as  much  as  30  percent  market 
share,  which  would  indicate  that  the  criteria  is  not  overly  restrictive. 

If  it  can  be  proven  that  over  30  percent  of  a  market  is  required  to 
achieve  economies  of  scale,  there  must  be  firm  provisions  that  protect 
the  consumer  in  such  an  unusual  case. 

The  point  is  that  the  danger  of  monopoly  is  the  holding  of  market 
power  rather  than  something  vague  like  "'attempts  to  monopolize.*' 

But  wouldn't  such  a  stricture  create  a  strong  disincentive  to  man- 
agement? Why  strive  and  compete  if  there  is  a  mandated  ceiling 
beyond  which  an  enterprise  cannot  grow  in  the  marketplace  ? 

This  is  a  serious  and  real  problem.  ^Monopoly  or  a  significant  power 
over  the  marketplace  is  the  goal  of  all  managers  of  free  enterprises. 

However,  when  such  a  goal  is  achieved  the  entrepreneurial  energy  is 
diverted  to  maintaining  and  extending  the  monopoly  and  avoiding 
prosecution  by  the  authorities  rather  tlian  creating  ways  of  increasing 
service  to  customers. 

As  a  consequence  an  alternate  course  must  be  devised  which  permits 
the  entrepreneur  to  continue  to  compete,  and  creates  greater  rather 
than  less  competition. 

I'd  like  to  make  an  additional  proposal  in  this  regard,  which  should 
be  analyzed  and  investigated  as  one  possible  idea  on  the  problem. 

The  concept  is  that  of  a  restructuring  tax  credit  comparable  to  the 
investment  tax  credit.  A  publicly  helcl  company  which  divests  of  a 
subsidiary  completely — setting  up  an  independent  company,  trans- 
ferring appropriate  assets  to  that  company,  establishing  an  inde- 
pendent board  of  directors  and  distri])uting  the  shares  to  its  stock- 
holders— would  be  permitted  to  take  a  credit  against  income  tax  for  the 
following  10  years. 

The  credit  would  be  a  percentage  of  the  assets  transferred  to  the 
neAv  independent  company. 

In  other  words,  a  successful  entrepreneur  who  reached  the  ceiling  of 
his  allowable  market  shares  could  spin  off  a  competitive  entitj-  and 
achieve  not  only  new  ownership  in  a  new  enterprise  for  his  stock- 
holders, but  in  addition  receive  credit  in  his  future  income  taxes  for 
the  economically  sound  act  which  sucli  divestiture  would  represent. 

Obviously,  economic  studies  have  to  be  made  of  the  cost  of  such  a 
proposal  as  well  as  the  proper  level  of  tax  credit.  I  would  suggest  that 
tlie  cost  of  such  a  program  could  be  covered  by  a  graduated  income  tax 
for  corporations  which  increased  to  something  like  65  percent  rather 
than  48  percent  for  all  taxable  income  over  $100  million. 
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Obviously  the  exact  percentages  in  dollars  for  these  proposals  will 
need  to  be  closely  scrutinized,  but  the  concept  is  to  tax  to  a  higher 
degree  those  large  agglomerations  of  power,  about  which  social  policy 
is  properly  concerned,  in  order  to  pay  for  the  deconcentration  insti- 
tuted as  an  entrepreneurial  venture  by  business  managers. 

There  is  an  almost  unlimited  store  of  creative  enterprise  available 
within  our  economy.  Let  us  structure  an  environment  which  harnesses 
that  energy  to  achieve  deconcentration  by  incentives  rather  than 
through  the  dead  hand  of  regulation. 

In  summary,  Senator,  w^e  have  a  real  problem  in  the  computer  in- 
dustry. Our  current  laws  appear  incapable  of  solving  the  problem  in 
terms  of  either  defining  it  or  creating  a  constructive  solution. 

What  we  need  is  clearly  a  criteria  for  a  solution  and  more  creative 
ways  in  which  such  solutions  can  be  structured. 

Thank  you. 

Senator  Hx\rt.  Thank  you  very  much.  INIr.  O'Leary  ? 

Mr.  O'Leary.  Let's  assume  reorganization  has  been  made  to  make  the 
industry  more  competitive.  I'd  like  to  get  the  reaction  of  someone  with 
experience  in  the  industry  with  respect  to  the  feasibility  of  some  of  the 
ideas  which  have  been  propomided  in  terms  of  relief. 

First,  the  idea  which  you  touch  on  briefly  in  your  statement  about 
making  four,  or  wliatever  the  number,  completely  integrated  computer 
system  manufacturers.  I  am  ignoring  for  the  moment  some  of  the 
related  products  which  IB^I  might  manufacture,  on  components,  CPU 
systems,  software,  applications  of  software,  and  peripheral  equip- 
ments. First  of  all,  is  it  feasible? 

Could  we  create  a  number  of  different  integrated  manufacturers  out 
of  the  IBM  facilities ;  and  if  it  is  feasible  then  would  it  be  wise  public 
policy  ? 

Mr.  McGiTtK.  Mr.  O'Leary.  I  think  it's  feasible.  It's  not  a  simple 
job.  For  example,  as  the  witnesses  yesterday  pointed  out,  IB^M  has  in 
Europe  carefully  arranged  so  that  in  each  company  there  is  a  nonin- 
terrupted  manufacturing  plant;  and  I  believe  some  of  the  witnesses 
indicated  that  they  believe  that  that  was  a  necessary  economy  of  scale. 

From  my  experience  in  the  computer  industry  that  is  not  a  neces- 
sary economy  of  scale.  The  assembly  and  manufacture  of  computer 
main  frames  or  peripherals  is  not  a  heavy  capital  investment  industry. 

The  manufacturing  equipment  is  not  a  heavy  capital  expenditure 
relative  to  the  volume  of  manufactured  product.  The  largest  expendi- 
ture is  test  equipment,  so  I  see  no  problem  in  organizing  some  number 
of  companies  around  the  plants  that  are  currently  in  existence  to  have 
a  number  of  integi-ated  self-sustaining  companies. 

The  exception  would  be  the  components  division  that  was  discussed 
by  ^Irs.  Carlson.  And  as  she  pointed  out :  If  that  were  spun  off,  that 
is  a  very  vial)le,  sound,  strong  entity. 

I  think  it  would  be  necessary  that  that  be  spun  off  in  order  for  these 
other  entities  to  be  wholly  integrated  and  self-sustaining. 

I  might  say  they  wouldn't  be  completeh'  balanced.  They  wouldn't  be 
identical.  Some  might  have  a  stronger  capability  for  disk  manufac- 
turing, for  example,  where  the  others  might  have  only  an  embryonic 
one,  or  a  less  capable  one,  or  only  a  particular  kind  of  disk. 

Mr.  O'Leary.  Some  might  make  big  machines;  some  might  spe- 
cialize. 
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Mr.  McGuRK.  That  would  be  one  way  to  most  easily  do  it,  Tliey 
could  be  fully  line  intergrated.  You  immediately  ask  the  question, 
would  they  be  viable  competing  across  the  line  i  You  heard  earlier 
that  there  are  seven  companies  considerably  smaller  than  any  of  those 
that  would  compete  across  the  line. 

Mr.  O'Leary.  So  you  would  have  a  company  which  manufactured 
components.  I  would  assume  that  they  would  have  to  supply  in  nondis- 
criminatory terms  components  to  these  other  computer  systems  manu- 
facturers and  3-0U  would  have  four  or  five  or  whatever  the  feasible 
number  is. 

Now,  what  happens  to  the  remaining  sj^stem  manufacturers  that 
are  presently  in  the  industry?  Do  they  get  cheated  by  the  new  firms 
which  come  out  of  IBM  ? 

Mr.  McGuEK.  One  can't  predict,  of  course,  what  might  be  the  course 
of  events.  They  would  not  be  under  the  huge  overhanging  image  of 
IB]\I,  which  is  a  very  important  factor  in  the  marketplace. 

]Many  of  the  system  locks,  the  uses  of  the  large  market  power  that 
you've  heard  about  here,  would  not  be  availal^le  to  those  individual 
companies. 

I  would  expect  none  of  them  would  be  called  IBM  so  I  think  that 
the  better  of  those  new  ex-IBM  entities  and  the  better  of  the  current 
systems  manufacturers  would  sui-^dve  and  prosper. 

I  can't  say  which  ones  they  would  be.  That  would  depend  largely 
on  management  and,  as  in  all  enterprises,  a  certain  degree  of  luck; 
but  I  see  no  reason  why  they  couldn't  be  viable  competitive  entities. 

Mr.  O'Leary.  ]Mr.  Collins  talked  before  about  the  lower  barriers 
to  entry  to  the  plng-compatible  manufacturers  who  didn't  have  to 
offer  the  entire  system  to  somebody. 

Xow,  if  you  have  four  or  five  entities  which  came  out  of  IBM  and 
the  remaining  system  manufacturers,  have  you  really  lowered  the 
barriers  for  those  people  who  want  to  specialize  with  respect  to  termi- 
nals, tape  drive  or  disk  drive,  or  do  they  still  have  the  same  problem  ? 
Is  Telex  any  better  off  if  you  have  10  system  manufacturers  out  there  ? 

]Mr.  McGuRK.  "Well,  there's  tAvo  sides  to  that,  of  course.  One  of  the 
big  advantages,  when  a  plug-compatible  manufacturer  designs  a  prod- 
uct, the  obvious  first  interface  that  he  wants  to  have  for  that  product 
is  with  IBM,  because  they  are  70  percent  of  the  market.  So  if  you 
are  successful  in  getting  a  compatible  product  you  immediately  have  a 
very  large  marketplace. 

The  disadvantage  is  that  as  they  have  learned  that  compatibility 
can  disappear  overnight.  In  the  situation  were  there  are  now  four 
or  five  entities,  there  is  no  one  70-percent  plug  that  you  can  design 
to  plug  into,  but  you  do  have  some  expectation  that  none  of  the  others 
have  the  market  power  to  completely  unplug  you ;  and  if  one  does  the- 
other  won't.  But  more  importantly,  were  that  to  happen  there  would 
be  a  real  need,  and  I  really  believe  an  important  driving  force,  to- 
ward real  standardization  in  the  industry. 

Xow,  standardization  docs  not  meaii  making  all  things  alike.  It 
means  making  the  ability  to  connect  together  things  and  to  interrelate 
data  from  one  installation  to  another,  if  possible. 

Standardization  is  like  trailer  hitches.  It's  not  like  designing  cars 
alike.  It's  like  having  a  standard  interface  so  that  if  you  build  a 
trailer  you  can  hook  it  on  to  one  of  several  cars  because  there's  a  stand- 
ard size  ball  hitch  that  vou  can  attach  to. 
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Xow,  it's  to  the  advantage  of  both  the  trailer  manufacturer  and 
the  car  manufacturer  to  get  that  standardized. 

More  importantly,  in  "our  industry  customers  want  the  ability  to  ex- 
change their  machine  data — tapes,  disks,  and  so  forth — between  in- 
stallations. The  desire  to  have  compatible  media  so  that  you  can  read 
a  tape  on  the  Univac  machine  that  was  written  on  an  IBM  machine  is 
one  of  the  few  areas  of  real  standardization  we  have  today  because  the 
usei"S  demand  it. 

The  standard  is  whatever  IBM  says,  but  at  least  it  is  a  standard 
that  by  now  is  reasonably  accepted.  New  media  come  along  but  the  old 
]nedia  are  still  standard.  I  believe  if  the  market  was  as  fragmented  as 
we're  describing,  with  nobody  with,  say  over  15  percent,  there  would 
be  considerable  pressure  from  the  industry  members  themselves — • 
and  certainly  from  the  users— to  get  a  higher  degree  of  interface 
standardization  which  would  then  make  the  esLsy  entry  markets  like 
plug-compatible  peripherals  and  terminals  much  more  easil}^  assured. 

Mr.  Sanders  described  his  need  to  have  an  interface  so  that  his  new 
system  will  match  IBM's.  In  an  industry  that  is  not  so  dominated, 
that  would  have  been  worked  out  by  an  industry  standards  group 
some  time  before. 

Mr.  O'Leary.  The  other  way  which  is  commonly  discussed  would 
be  to  take  different  functions  of  the  fully  integrated  computer  sys- 
tem manufacturer  and  see  which  of  those  can  be  pulled  apart  without 
disturbing  the  significant  economies  of  scale  that  exist. 

Now,  what  about  the  CPU  and  the  systems  software  ?  "Would  those 
two  things  have  to  be  under  the  same  roof?  I  think  the  gentleman 
from  Auerbach  who  testified  the  first  day  left  the  impression  that 
sometimes  you  create  the  systems  software  and  then  build  the  hard- 
ware around  that,  which  would  lead  to  a  possible  inference  that  it 
should  be  the  same. 

]\rr.  ]McGuRK.  Let  me  just  comment  on  that.  The  only  com]~)any  that 
I  Ivuow  that  has  done  that  is  Burroughs.  I  think  that  IBM  is  doing 
that  for  their  new  system.  That  is,  design  the  software  first  and  then 
desigji  the  hardware  to  match  it. 

It  is  technically  the  proper  way  to  go  and  it  is,  therefore,  I  think, 
important  that  a  systems  design  organization —  and  we're  assuming 
liere  that  we  have  broken  that  off,  the  systems  design  and  manufac- 
turing the  main  frame  as  being  a  separate  entit}' — have  the  ability  and 
understandiug  to  create  the  systems  software. 

That  doesn't  mean  to  say  that  it  has  to  be  indelibly  bundled  with 
the  main  frame.  One  of  the — you  might  say— valid  complaints  of 
IBM  in  the  plug-compatible  arguments  is  that  we  create  all  of  this 
operating  systems  software,  we  have  to  advertise  it  over  everything, 
then  these  parasites  come  along  and  plug  in  and  they  don't  have  to 
develop  that  systems  software  so  obviously  they  could  underprice 
us. 

That's  true;  but  you  ought  to  talk  to  a  software  house  that  tries  to 
underprice  IBM  on  their  S3^stems  software.  You  can't  get  below  zero 
and  there's  no  reason  that  IBM  could  not  charge  for  their  systems 
software. 

In  fact,  in  ]\fr.  Biddle's  submission,  one  of  his  appendixes  was  a 
recent  editorial  by  a  leading  executive  and  designer  in  a  software 
house  who  said  if  IBM  would  charge  for  their  systems  software  we 
would  see  all  kinds  of  innovations. 
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There  would  be  lots  of  competitive  products  in  the  systems  soft- 
ware area.  He  says  that.  I'm  not  a  software  expert.  It  would  seem 
difHcult  to  me,  but  I  don't  see  any  reason  why  it  shouldn't  be  left  as  a 
possibility. 

Mr.  O'Leary.  What  would  your  reaction  be  to  a  proposed  reorgani- 
zation which  would  say  IBM  has  to  spin  off  and  make  a  separate  cor- 
poration out  of  its  component  production  facilities  ? 

It  gets  to  keep  the  production  of  the  CPU  and  the  systems  soft- 
ware. It  has  to  announce  a  standard  interface  when  it  changes  or  re- 
writes the  systems  software — say  18  months  or  whatever  period  is 
reasonable — in  advance. 

It  has  to  spin  off  its  manufacturing  facility  for  peripheral  equip- 
ment, and  its  maintenance  organization,  and  its  application  of  soft- 
ware. It  makes  separate  entities  out  of  those  different  functions. 

Mr.  McGuEK.  And  its  money  ? 

Mr.  O'Leary.  What's  your  reaction  ?  Is  that  feasible  ? 

Mr.  McGuRK.  Well,  first  let  me  say,  Mr.  O'Leary,  that  Avhen  one 
looks  at  the  problems  of  the  industry  today  and  describes  a  solution 
like  that,  I  believe  that  for  the  good  of  the  computer  user  it's  better 
than  what  we  have  today. 

The  trouble  I  have  with  that,  personally,  is  that  you  would  re- 
quire continued  intervention  in  the  business  world  by  enforcing  regu- 
lations about  standards  by  saying  no,  you  can't  diversify  and  have 
peripherals.  You  have  kind  of  permanent  strictures  of  these  entities 
that  you've  created  or  if  you  don't  have  permanent  strictures  on  them, 
I  think  the  person  that  gets  the  cash  and  the  systems  design  will, 
in  a  few  years,  create  his  own  peripheral  equipment  and  we'll  be  right 
back  Avhere  we  were.  So  I  have  problems  with  that  because  on  the  one 
hand  you  say  that  I'm  going  to  have  to  keep  my  finger  on  this  and 
these  pieces  for  a  long,  long,  time  to  come,  or  if  I  don't  I'm  not  sure  you 
solve  the  problem. 

Mr.  O'Leary.  With  respect  to  your  tax  credit — and  it  is  an  idea 
which  obviously  has  a  certain  amount  of  appeal — I  have  two  questions. 

What  is  to  prevent  a  firm  from  spinning  off  that  which  subtracts  at 
least  from  its  market  power;  and  with  respect  to  a  firm  like  IBM, 
doesn't  that  generate  more  in  the  way  of  financial  power? 

In  other  words,  the  tradeoff  being  you  have  given  tliem  tax  relief 
or  money  in  order  to  spin  off  some  assets.  Doesn't  that  add  to  their 
power  ? 

Mr.  McGuRK.  Let  me  first  say,  Mr.  OT^eary,  I'm  not  an  economist 
or  a  lawyer  and  I'm  delving  into  industrial  organization  which  is  a 
common  meeting  ground  of  those  two  professions,  though  I'm  over 
my  iiead. 

I  tlirow  this  out  as  a  suggestion  which,  I  think,  should  be  studied. 
Let  me  just  say  that  to  start  with. 

But  my  view  of  tlie  ansAvcr  to  your  question  is  that  I  make  the 
assumption  that  the  entity  that  is  spun  off  must  be  a  vial)le  entity  or 
the  stockholders  will  be  u]:)set  that  they  were  given  a  worthless  piece 
of  paper  which  includes  sufficient  assets,  including  cash,  for  it  to  be 
operating. 

So  that,  for  example,  in  the  case  of  IB]M,  som.e  of  that  $4  billion 
ATOuld  be  moved  over  into  a  new  entity  and  although  it  would,  in  the 
lono-  run,  bring  some  additional  earnings  to  that  firm,  it  would  mean 
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presumably  that  it  would  be  getting  increased  competition  from  its- 
entity  and  therefore  it  would  be  forced  to  give  better  service  and  lower 
prices  and  serve  the  consumer  better. 

Now,  I  might  say  that  I'm  not  sure  that  this  solution  would  be  a 
good  one  in  the  computer  industry  because  it  implies  that  IBM  could 
divide  up  into  three  pieces,  one  of  which  could  be  office  products,  and 
would  still  maintain  its  market  share  between  those  two.  That  would  be 
quite  difficult.  It  might  work  and  it  might  not. 

Mr.  O'Leaky.  Thank  you.  I  have  no  further  questions. 

Senator  Hart.  Mr.  Granheld  ? 

Mr.  Granfield.  Again,  I  will  try  to  be  brief,  Mr.  Chairman.  In  your 
prepared  statement,  and  it's  certainly  not  critical  to  your  statement 
and  your  suggestions,  you  say  "liberals  and  conservatives  would  tend 
to  support  their  Government's  wish  and  is  the  one  most  likely  to  bring 
the  advantage  of  a  free  enterprise  system  in  the  computer  market." 

Do  you  have  any  evidence  for  that  statement  ? 

Mr.  McGuRK.  No. 

Mr.  Granfield.  Why  did  you  make  it  ? 

Mr.  McGuRK.  Because  I  talked  to  a  number  of  economists,  botli- 
liberal  and  conservative,  and  they  seem  to  tend  to  be  agreed  on  that. 
I  take  it  you  don't. 

JNIr.  Granfield.  Personally,  I  don't  know  what  a  liberal  or  a  con- 
servative economist  is,  either  good  or  bad.  It's  like  good  or  bad  sci- 
entists. I  don't  know  a  good  liberal  physicist  or  a  conservative  physicist. 
You're  either  good  or  you're  l)ad.  Either  your  suggestions  make  sense 
and  will  promote  consumer  welfare  or  they  won't. 

I  was  just  curious  because,  to  my  knowledge,  I  have  read  nothing 
in  the  literature  which  has  given  an  indication,  certainly  of  an  em- 
pirical nature,  that  the  Government's  solution  is  the  proper  one  in 
terms  of  proving  the  competitiveness  of  the  computer  market. 

It  may  deal  with  another  subject  along  that  line.  You  have  indi- 
cated tliat  perhaps  vou  will  support  the  way  the  Government  seeks  to 
restructure  the  IBM  Corp.  and  you  communicate  there  might  be  some 
ad  vanta.n"e  to  that.  « 

Would  you  say  they  should  prevent  any  computer  company  from 
l)oing  a  total  systems  company?  At  least  you  might  imply  that  the 
allpired  market  power  of  IBM  is  where  it  originates  ? 

]Mr.  McGuKK.  The  Government  solution  that  I'm  talking  about  is 
the  one  that  was  entered  in  the  court  as  their  relief  plan,  which  de- 
scribes the  establishment  of  a  munber — the  number  was  vague — 
of  integrated  systems  companies  that  did  the  full  range  of  systems. 
So  am  I  afraid  that  seven  companies  with  10  percent  and  five  more 
with  30  percent  are  going  to  dominate  the  market  in  some  way?  I 
don't  understand  how  it  would.  Is  that  what  you're  asking? 

Mr.  Granfield.  Maybe  I  don't  understand.  Is  your  solution 
different  than  the  Government's  ? 

Mr.  IMcGuRK.  I  think  it's  probably  the  best  solution. 

Mr.  Granfield.  And  your  caveat  to  that  would  be  if  any  of  these 
would  grow  in  size  tliey  should  be  curtailed  ? 

Mr.  McGuRK.  I  hope  that  they  will.  If  any  of  them  gets  to  the 
point  where  IBM  is  now  they  should  be  curtailed ;  yes. 

If  any  of  them  gets  so  dominant  that  they  can  control  the  mar- 
ketplace, yes ;  they  should  be  curtailed.  In  probably  the  same  way. 
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Mr.  Granfield.  Well,  as  you  may  or  ma}'  not  know,  it's  my  under- 
standing that  the  strnctural  approach  implicit  in  S.  1167  says  that  even 
if  we  have  four  or  five  firms  in  the  market,  some  are  able  to  tacitly 
delude  and  act  as  if  they're  monopolists.  Do  you  have  any  concern 
along  those  lines  that  you  may  replace  one  kind  of  monopoly  with 
another,  if  indeed  this  could  be  interpreted  as  monopoly  behavior? 

Mr.  McGuRK.  First,  the  solution  the  Government  advances  would 
leave  at  least  8  and  probably  more  like  12  integrated  systems  com- 
l)anies,  and  I  don't  think  anybocl}'  claims  that  there's  like  collusion 
with  those  numbers. 

I'm  not,  frankly,  as  concerned  with  oligopoh'  collusion  by  silent 
agreements  as  some  other  people  might  be.  I  am  mainly  concerned  with 
dominant  market  power,  which  I  think  is  dangerous. 

Collusion,  if  it  becomes  evident,  can  be  handled  by  our  current 
laws  fairly  well.  People  do  go  to  jail. 

]\rr.  Graxfield.  So  you're  more  concerned  with  the  section  2  vio- 
lations as  o])posed  to  section  1  ? 

iNIr.  ]McGuRK.  Yes.  I'm  most  concerned  with  the  computer  indus- 
try where  it's  clearly  a  section  2. 

Mr.  Graxfield.  Clearl}'  a  section  2?  I  thought  that  had  to  be 
litigated. 

Mr.  McGuRK.  That's  why  ifs  litigation.  It's  very  clear  to  me  that 
it's  fact. 

]SIr.  Graxfield.  Wliat  do  you  mean  by  market  power;  dominant 
market  power? 

Mr.  McGuRK.  Well,  I  really  can't  add  too  much  to  the  other  testi- 
mony that's  been  given  here  in  the  last  couple  of  days  that  describes  it. 
I  described  it  or  tried  to  describe  it,  at  least  from  the  viewpoint  of 
a  small  competitor,  in  my  paper.  It  means  the  ability  to  structure  the 
environment  in  your  way,  and  change  that  environment  as  you  see 
fit ;  and  I  think  you  have  heard  testimonj^  that  describes  how  that  lias 
and  can  be  done. 

Mr.  Graxfield.  Wouldn't  any  technology  leader  in  industry  or  low- 
cost  producer  have  th^  ability  to  change  the  environment? 

]\Ir.  iSIcGuRK.  In  this  industry  that  certainly  has  not  taken  place. 
That  is  to  say  that  there  has  been  a  number  of  low-cost  producers,  those 
who  have  sold  below  the  market  price  established  by  others. 

In  fact,  I  think  it's  the  case  that  IBM  is  normally,  if  not  always,  the 
highest  price  in  any  particular  area,  so  that  most  other  people  are  sell- 
ing at  a  lower  cost. 

There  are  some  technological  innovations  that  have  been  described 
that  have  heen  introduced  and  they  have  not  changed  the  dominance  of 
IBM  nor  the  market  environment. 

Mr.  Grax'field.  Would  you  say  that  the  automobile  industry  has 
recently  been  changed  ? 

Mr.  AfcGonv.  I'm  certainly  not  an  expert  on  the  automobile  indus- 
try. Yes;  the  environment  has  changed  in  terms  of  the  buying  public's 
attitude.  That's  an  important  part  of  the  environment  and  that  cer- 
tainly is  the  case ;  yes. 

Mr.  Graxfield.  So  we  can't  have  change  in  the  environment  without 
having  dominant  market  power  ? 

Mr.  McGuRK.  By  environment  I'm  really  looking  at  the  kind  of  rules 
of  the  game.  There  are,  in  any  business,  some  random  factors  that  one 
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Itas  to  consider  Avliicli  includes  the  marketplace,  the  stock  market  in  its 
lip  and  going  down,  and  whether  we  go  to  war  or  not  the  availability 
•of  money,  whether  or  ]iot  your  research  team  will  hit  on  it  or  miss  it. 

Those'  are  some  random  problems  that  you  have.  But  those  are  com- 
mon to  all  business.  All  business  has  the  problem  of  operating  in  that 
ikind  of  changing  environment. 

The  diiference  is  that  in  the  computer  industry  there's  a  rather  spe- 
■cial  set  of  rules  that  one  has  to  understand  and  live  by;  and  that  isn't 
bad  enough,  but  then  they  get  changed,  and  not  by  the  common  factors. 

You  have  those,  too.  but  by  factors  that  tend  to  be,  if  you're  \evy 
«riccessf ul,  you'll  get  whomped  in  some  way  or  other. 

Mr.  Gkaxfield.  Well.  IB^S  didn't  come'to  this  market,  or  did  they — 
this  kind  of  market  dominant  power?  It's  my  understanding  Sperry 
Rand  was,  at  least  for  a  while,  the  leading  firm. 

Mr.  ]McGuRK.  I'm  sorry  you  weren't  here,  ]Mr.  Granfield,  when  I  Gov- 
't} red  that  subject.  That  was  never  the  case. 

Mr.  Graxfield.  I  was  liere  for  your  whole  testimony. 

Mr.  McGuRK.  I  don't  know  when  Sperry  Eand  was  ever  the  domi- 
nant power  except  Avlicn  they  built  the  first  computer.  They  bought  a 
small  company  that  had  built  a  computer,  was  designing  a  computer, 
so  in  that  sense,  they  had  the  first  computer. 

MIT  had  one  before  that,  but  by  the  time  there  was  any  significant 
tictivit}'.  IBM,  as  Avas  described  earlier,  linked  it  to  their  monopoly  and 
punched  cards,  which  they  had,  and  which  gave  them  the  strength  and 
anuscle,  market  power,  sales  presence,  image,  and  so  forth,  to  just  con- 
tin  ue  it  right  on. 

Mr.  Gr-vxfield.  Just  one  last  question. 

Mr.  McGuRK.  Let  me  just  add  that  I  think  Sperry  Rand  miglit  have 
had  the  opportunit}-,  but  the  oft-c[uoted  statement  that  there's  only 
room  for  50  of  these  machines  in  the  world  was,  I  think,  made  by  the 
niiirket  research  department  of  Sperry  Rand. 

Mr.  Granfield.  The  way  it  could  be  proposed  to  restructure  this 
industry,  the  feeling  is  apparently  there's  not  that  many  internal 
economies  of  scale — at  least  they  would  be  outweighed  by  the  proposed 
restructuring.  Do  you  know  any  evidence  that  would  support  that 
•contention? 

Mr.  McGuRK.  Xo:  nor  any  in  the  other  direction.  Data  is  very  dif- 
ficult to  come  by.  I  do  believe  that  there's  one  area  where  there  is  real 
■economy  of  scale- — and  that's  a  problem  I  frankly  don't  have  a  solu- 
tion to — and  that  is  in  the  development  cost. 

That  is  where  there  is  obviously  an  economy  of  scale,  particularly 
in  software,  because  almost  the  entire  cost  of  software  is  in  its 
dcvelo}nnent. 

The  reproductio7i  cost  is  almost  negligible.  It's  equal  to  the  postage 
■cost,  if  you  like,  the  sliipping  cost,  and  that  definitely  is  a  problem. 
There  is  considerable  technical  evidence  to  indicate  that  the  amount 
find  complexity  of  the  systems  software,  which  is  the  biggest  part  of 
that,  is  in  the  case  of  IBM  software,  larger  than  necessary,  largely  to 
make  sure  that  the  machines  operate  efficiently,  as  Mr.  Sanders  was 
sayi?^:g. 

I  don't  know  whether  that's  the  case  or  not.  A  lot  of  technical  people 
believe  that  to  be  true.  That's  the  only  place  where  I  feel  that  there  is 
iin  economy  of  scale ;  and  I  don't  know  what  that  scale  is. 
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I  mean,  in  one  sense  it's  infinite  because  the  reproduction  cost  is 
zero. 

Mr.  Granfield.  But  you  would  agree  it's  very  difficult  in  terms  of 
whetlier  this  restructuring  will  be  to  lower  prices  for  computer  uses. 
No  one  knows. 

Mr.  McGuRK.  Well,  obviously  no  one  knows  the  future.  I  think  we 
can  analyze  the  situation,  and  I  think  there  have  been  some  studies 
made  that  would  tend  to  indicate  that  the  cost  of  computing  could 
come  down  significantly  under  greater  competitive  pressures. 

Mr.  Granfield.  What  bothers  me,  Mr.  McGurk,  is  that  I  often  hear 
this  argument,  certainly  implicit  in  the  Industrial  Eeorganization  Act, 
that  more  firms  mean  more  competition,  yet  I  know  there  is  no  evidence 
to  demonstrate  that. 

I  know  that  there's  a  competitive  model  and  you  get  the  competitive 
results.  I  know  when  there  is  a  monopoly  model,  one  firm  in  the  indus- 
try. But  there's  a  large  area  in  between,  all  the  way  from  two  firms  to 
several  hundred  firms. 

I  know  of  no  evidence  that  tells  me  you're  better  off  with  three  firms 
rather  than  having  10  firms  versus  three  firms. 

I  don't  deny  that  it's  possible.  I  just  don't  know  of  any  evidence.  In 
restructuring  IBM  this  way  that's  the  road  we  are  pursuing  along,  but 
I  don't  know  any  evidence  that  tells  me  that's  a  proper  road  to  pursue. 
It  seems  to  me  it's  fraught  with  tremendous  risk. 

i\Ir.  McGuRK.  I  submit  that  permitting  IBM  to  continue  their  dom- 
inance of  this  very  important  industry,  and  possibly  extend  it  in  the 
wav  tliat  ^Ir.  Sanders  lias  described,  is  much  more  dangerous. 

Mr.  Granfield.  I  can  understand  why  you  feel  that  way.  I'm  just 
saying  that  to  me  the  other  path  is  fraught  with  even  greater  risk. 
Thank  you  very  much. 

Thank  you,  Mr.  Chairman. 

Senator  Hart.  Thank  you  very  much,  Mr.  McGurk.  We  are  sorry 
we  held  you  so  long. 

Mr.  McGtjrk.  Thank  you,  sir. 

Senator  Hart.  We  have  concluded  the  testimony  scheduled  to  be 
received  today.  We  will  adjourn,  to  resume  tomorrow  morning  at  10 :30 
a.m.,  in  this  room. 

[Whereupon,  at  5  :10  p.m.,  the  subcommittee  adjourned,  to  recon- 
vene at  10 :30  a.m.,  Friday,  July  26, 1974  in  room  2228,  Dirksen  Senate 
Office  Building.] 

[The  following  was  received  for  the  record :] 

MATERIAL    RELATING    TO    THE    TESTIMONY    OF    DAN    L.    McGURK 
Exhibit  1. — Prepared  Statement  of  Mr.  McGurk 

Statement  of  the  Computer  Industry  Association,  as  Submitted  by  Dan  L. 

McGuRK,  President 

HART    subcommittee   TESTIMONY 

Gentlemen,  I  appreciate  the  opportunity  to  again  appear  before  your  Sub- 
committee, having  previously  testified  in  the  opening  hearings  which  you  held 
on  the  Senate  Bill  S-1167  in  May,  1973. 

You  have  already  heard  testimony  in  this  set  of  hearings  that  described  the 
structure  of  the  market  place,  and  some  of  the  problems  for  users  and  competitors 
alilie  that  are  created  by  the  dominance  of  one  firm  in  this  important  industry. 
I  would  like  today  to  indicate  from  a  more  practical  and  parochial  viewpoint 
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what  the  results  of  such  market  dominance  are  to  a  competitor  in  the  industry. 
Tliat  is  what  are  the  practical  effects  of  tlie  market  power  of  the  dominant  hrm. 
In  addYtion  I  would  like  to  point  out  some  of  the  problems  inherent  in  our  cur- 
rent legal  system,  indicate  criteria  necessary  to  solve  this  problem  and  make 
modest  contribution  to  the  task  of  devising  more  appropriate  legislation. 

There  are  two  important  constraints  on  the  way  in  which  a  smaller  competitor 
must  operate  in  the  data  processing  industry  today.  In  the  first  place,  he  must 
adjust  his  total  business  strategy  to  take  account  of  the  fact  that  he  must  com- 
pete in  an  environment  which  has  been  structured  by  the  dominance  of  IBM. 
This  entails  his  acceptance  of  a  set  of  conditions  which  he  must  operate  if  he  is  to 
have  a  successful  business ;  in  addition  to  that,  however,  a  small  competitor  finds 
it  necessary  to  make  relatively  rapid  and  sometimes  major  changes  m  his  busi- 
ness strategy  when  IBM  decides  that  the  environment  is  due  for  a  change.  In 
other  words',  not  only  is  the  competitive  environment  a  difficult  one,  but  that 
■environment  is  subject  to  "change  without  notice"  when  IBM's  corporate  objec- 
tives are  not  being  met  within  that  environment.  This  makes  the  business  stra- 
tegy of  a  smaller  competitor  extremely  difficult. 

The  structure  of  the  environment 

As  I  am  sure  you  have  become  aware  during  the  course  of  these  hearings,  the 
computer  industry  is  an  extremely  complex  and  diverse  one.  It  has  witliin  it  many 
small  specialized  submarkets  as  well  as  a  very  large  total  market  place.  The 
large  market  place  is  characterized  by  a  very  definite  customer  demand  for 
rental  rather  than  purchase  of  this  important  capital  equipment.  Although  there 
are  specialized  market  places  where  purchase  is  the  more  likely  means  of  equip- 
ment acquisition — such  as  some  research  laboratories  and  specialized  applica- 
tions— the  vast  bulk  of  users  are  accustomed,  by  a  long  period  of  IBM  market 
control,  to  leasing  their  equipment  on  a  month-to-month  basis.  What  this  means 
for  a  small  company  attempting  to  gi'ow  is  that  it  must  defer  profits  into  the  far 
•  distant  future  and,  perhaps  more  importantly.  ))e  able  to  acquire  the  relatively 
large  financial  resources  necessary  to  design,  develop,  program,  produce,  market 
and  deliver  the  product  without  any  financial  return  until  a  significant  period 
of  time  has  passed.  Since  such  a  large  store  of  capital  is  extremely  difficult  for 
.  a  smaller  company  to  acquire,  considerable  efforts  have  to  be  focused  on  identifi- 
cation of  customers  who  are  interested  in  purchasing  rather  than  renting,  and 
marketing  effort  must  be  devoted  to  demonstrating  not  only  that  the  equipment 
and  services  are  superior  to  alternate  offerings,  but  that  the  form  of  acquisition 
should  be  either  long-term  leasing  or  purchase.  That  is  to  say,  the  sales  job  is 
a  lot  simpler  if  a  supplier  does  not  need  to  worry  about  whether  the  customer 
■desires  to  rent  on  a  short-term  basis,  contract  for  a  longer  term  lease,  or  buy 
equipment  outright.  Thus  a  smaller  competitor,  without  the  large  financial  re- 
.  sources  of  IBM,  must  sell  more  than  the  superiority  of  his  own  equipment  and 
services ;  he  must  also  convince  the  customer  to  make  a  purchase  commitment 
to  which  he  is  not  accustomed.  In  addition,  the  top  management  of  a  small  com- 
pany must  be  spending  a  considerable  proportion  of  its  energies  on  solving  the 
prolilem  of  raising  capital  rather  than  on  just  improving  the  operation  of  the 
business. 

A  second  major  environmental  constraint  to  a  small  competitor  in  this  indus- 
try has  to  do  with  the  enormous  "weight  of  software"  which  overhangs  the 
market  place.  By  avoiding  significant  software  standardization.  IBM  makes  sure 
that  its  enormous  resources  devoted  to  creating  new  software  make  it  impossible 
for  any  competitor  to  compare  with  it  in  the  amount  of  software  availal>le  to 
customers.  I  remember  particularly  a  point  in  time  at  Scientific  Data  Systems — 
a  small  general-purpose  computer  manufacturer — when  we  had  been  success- 
fully in  business  for  about  five  years,  with  annual  revenues  between  J?r)0  and 
$100  million.  We  were  very  proud  of  having  accumulated  about  .$.30  million  worth 
of  software  which  we  had  written  over  the  course  of  the  company's  history.  It 
was  then  that  we  discovered  that  IB]M  liad  invested,  in  its  360  operating  system 
alone,  over  one  billion  dollars  worth  of  effort.  Even  assuming  that  we  were  twice 
as  efficient  in  software  creation  (which  we  thought  we  were),  that  is  an  extremely 
high  barrier  to  cross  when  convincing  a  customer  that  your  offering  is  a  viable 
alternative. 

New  firms  in  many  industries  are  able  to  compete  because  of  significant  tech- 
nological innovation,  whicli  creates  a  market  for  a  newly  designed  jirodnct. 
Because  of  IBM's  enormous  market  power,  in  the  computer  industry  sucli  inno- 
vation must  be  limited  to  doing  just  what  IBM  does  in  some  better  or  new  way. 
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A  ne^A•  "widget"  to  improve  the  data  processing  function  cannot  Iiave  a  broad 
market  acceptance  until  IBM  legitimizes  it  by  coming  out  with  a  comparable 
widget  itself.  Until  that  happens,  any  inventor  of  such  a  new  \Aidget  has  to  have 
his  marketing  force  spend  most  of  its  time  explaining  why  the  widget  is  good, 
why  IBM  doesn't  have  it,  and  whether  or  not  it  will  make  a  system  encomixissing-^ 
the  widget  non-compatible  with  "the  standard  of  the  industry."  that  is,  IBM. 
This  necessity  to  match  IBM  on  a  functional  basis  is  one  reason  that  there  has- 
developed  an  industry  of  "plug  comi>atible"  peripheral  devices  and,  recently,  even, 
central  processing  units  as  well  as  software  and  recording  media. 

Another  fact  of  life  for  a  smaller  competitor  is  that  IBM.  by  its  size,  has  the 
ability  to,  and  in  fact  does,  completely  blanket  the  worldwide  computer  market 
place  with  its  sales  force.  Not  only  does  this  mean  that  more  opportunities 
are  available  to  IBM,  but  it  also  means  that  many  corporations  \A'ith  large  ofliccs- 
or  plants  in  smaller  towns  have  a  strong  predisposition  to  go  to  IBM  to  make 
sure  that  if  they  adopt  one  manufacturer  throughout  their  company  they  can  be 
assured  of  sales  and  service  at  all  their  locations.  In  order  to  combat  this  prob- 
lem, marketing  strategies  of  small  competitoi  s  must  devise  a  way  to  focus  their 
efforts  by  geographical  area  or  industry  application  in  order  to  be  able  to  offer 
anything  approaching  such  total  coverage.  This  is  another  imi>edinient  that 
makes  the  business  strategy  of  a  smaller  company  extremely  difficult. 

The  net  result  of  the  structure  of  the  environment  described  here  is  that  a 
small  competitor  has  to  locate  either  a  market  where  IBM  has  not  focused  any 
attention  (normally  because  it  is  too  small  to  be  of  great  interest)  or  to  live 
within  the  environment  structured  by  the  dominant  company.  Most  firms  at- 
tempting to  grow  in  the  computer  industry  have  started  out  with  the  first 
strategy,  and  then  in  order  to  expand  their  market  have  been  forced  to  live  with 
the  difficult  environment  created  for  the  computer  industry  by  IBM. 

Changing  the  Environment 

Having  developed  a  business  strategy  which  permits  existing  and  growing  in 
the  above-described  environment,  a  smaller  competitor  has  to  accept  the  fact 
that  the  environment  can  be  changed  by  the  whim  of  IB;\I.  It  matters  very  little 
if  that  whim  comes  about  L>ecause  a  company  or  some  group  of  companies  have 
become  successful,  and  therefore  deliberate  action  is  taken  to  limit  their  growth, 
or  whether  some  other  cause  creates  a  corporate  need  for  IBM  to  change  its 
practices  in  the  market  place.  In  either  case,  disaster  can  result ;  if  a  mouse  has 
learned  to  live  in  a  stall  with  an  elephant,  whether  the  elephant  steps  on  the 
mouse  intentionally  or  not,  he  can  still  be  wiped  out. 

One  of  the  solutions  to  the  leasing  problem  devised  in  the  late  1960's  came 
about  through  the  creation  of  a  number  of  independent  leasing  companies  that 
bought  equipment  from  IB^I  or  its  competitors  and  released  it^  to  customers. 
Based  on  the  historical  relationships  between  IBM  sales  prices  and  rental  prices, 
this  appeared  to  be  a  relatively  viable  business.  On  the  introduction  of  new 
machines,  however,  and  after  the  leasing  companies  had  Itegun  to  impact  IBM's 
bu.siness  plans,  IBM  drastically  changed  the  relationship  between  purchase 
prices  and  rental  prices,  thus  making  the  lea.sing  industry  relatively  uneconomic: 
Shortly  thereafter.  IB;m  also  introduced  long-term  leasing  plans,  which  had 
previously  been  offered  l)y  their  competitors.  IBM  was  constrained  by  the  Con- 
sent Decree  of  1056  from  offering  such  plans  until  1966,  and  it  was  not  until  196!) 
that  such  an  offering  was  made.  This  had  the  result  of  creating  a  new  oppor- 
tunity for  the  leasing  companies  (since  they  could  more  easily  compete  with 
this  form  of  contract  while  at  the  same  time  destroying  a  small  competitive  ad- 
vantage which  their  hardware  competitors  had  been  able  to  create,  given  the  pre- 
vious environment. 

In  fact,  IBM  liong  retained  a  price  umbrella  for  all  of  their  competitors,  carry- 
ing out  a  policy  of  never  reducing  the  prices  of  curi-ently  available  products.  Al- 
though this  policy  still  appears  to  hold  in  theory,  starting  in  1969  and  1970.  IBM 
introduced  new  products  with  new  product  numbers  that  turned  out  to  be  tech- 
nically indistinguishable  from  older  products  except  for  the  changed  model  num- 
ber designation  and  a  sharply  lower  price.  This  created  considerable  havoc  in 
the  plug-compatible  industry  which  had  grown  up  in  the  interim,  as  is  evidenced 
by  the  material  made  public  in  the  Telex  vs.  IB^M  case.  And  perhaps  most  diflScult 
of  all.  IBM,  having  announced  in  1964  a  compatilde  set  of  .systems  which  had 
common  interfaces  to  peripheral  units,  has  gradually  been  altering  that  customer 
oriented  policy  in  order  to  pi-event  or  make  more  difficult  the  interconnection  of 
non-IBM  peripherals  to  IB:\I  central  processing  units. 
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One  can  go  on  :  changing  specifications  for  media,  stopping  support  of  previously 
supported  software  wlieu  a  certain  class  of  terminal  becomes  a  problem ;  elimi- 
nating software  interfaces  in  new  software  releases  where  competing  software 
is  competitive ;  however,  it  seems  to  me  that  this  point  is  proven  by  the  follow- 
ing incident.  The  Computer  Industry  Association  identified  a  potential  problem 
in  the  future  of  data  security.  It  is  clear  that  in  the  future  it  will  be  necessary 
and  important  to  provide  means  for  users  to  prevent  unauthorized  accessed  to 
their  data  files  in  order  to  provide  data  privacy  and  confidentiality.  The  CIA 
has  suggested  that  one  dangerous  possibility  in  that  regard  is  the  creation  by 
IBM  of  a  hardware/software  privacy  lock  which  prevents  other  manufacturers 
from  providing  access  to  or  compatibility  with  IBM  systems.  We  have  announced 
this  fear  in  many  forums,  including  National  Bureau  of  Standards  seminars, 
National  Computer  Conference  panels,  etc.  Although  there  may  be  argnment 
with  our  fear  and  concept,  there  has  been  no  comment  ever  made  that  IBM  eoiild 
not  or  n-oHld  not  embark  on  such  a  strategy  to  change  the  environment  and  pre- 
vent or  reduce  competition.  In  other  words,  industry  leaders  are  so  used  to  the 
dominance  of  IBM  in  creating  and  changing  the  environment  in  which  they 
operate  that  they  don't  question  that  continued  factor. 

Can  Our  Current  Laics  Solve  the  ProUem? 

I  would  like  now  to  turn  to  the  question  of  whether  or  not  our  current  laws 
and  legal  processes  can  solve  the  problem  of  IBM's  monopoly  power  and  domi- 
nance as  outlined  both  in  my  paper  and  other  evidence  presented  to  your  Sub- 
committee. A  look  at  the  history  and  status  of  the  Government's  antitrust  action 
against  IBM  might  be  instructive  in  that  regard. 

A  brief  examination  makes  it  clear  that  speed  in  such  a  solution  is  unlikely. 
The  Justice  Department  has  sued  IBM  for  Sherman  II  violations  in  1932.  1952. 
and  1969.  The  latest  effort,  five  and  one-half  years  old,  is  due  to  go  to  trial  in 
four  months,  although  many  observers  believe  that  that  schedule  will  not  be 
met.  Even  if  it  were  to  be  met  and  IBM  be  held  in  violation  of  the  Sherman 
Act,  it  would  be  many  years — up  to  15 — before  the  solution  which  the  Justice 
Department  would  like  to  impose  has  been  developed,  screened,  analyzed, 
adjudicated,  negotiated  and  implemented.  At  the  very  best,  this  means  that  a 
solution  is  created  which  solves  a  problem  identified  10  to  20  years  previously.  In 
a  high-technology,  rapidly  changing  industry,  this  is  obviously  unacceptable. 
Justice  delayed  is  .iustice  denied,  and  justice  delayed  is,  in  this  particular  case, 
to  i>e  applied  to  a  situation  from  ancient  history.  Given  the  legal  resources  of  a 
large  monopoly,  the  necessity  to  operate  within  our  current  laws,  and  with  the 
safeguards  of  our  current  legal  system,  it  appears  that  reasonable  speed  in  the 
solution  of  a  monopoly  problem  is  not  possible  today. 

The  problem  of  a  timely  solution  can  be  divided  into  two  parts.  The  first  of 
those  is,  "Is  it  possible  within  our  current  laws  to  establish  a  violation  of  the 
Sherman  and/or  Clayton  Act  on  the  part  of  a  dominant  company  in  a  resonable 
period  of  time?"  It  is  clear  that  one  purpf)se  of  S-1167  is  to  solve  that  problem 
by  estalilishing  criteria  more  easily  proven  :  I  commend  the  concept,  if  not  the 
specifics  of  that  bill.  The  second  problem  is.  "Given  the  finding  of  monopolization, 
is  it  possible  within  our  current  structure  to  establish  and  carry  out  a  relief 
plan  that  will  solve  the  in-oblem?"  From  past  history,  one  has  to  assume  that 
the  courts,  upon  prosecution  by  either  the  Federal  Trade  Commission  or  the 
•Justice  Department,  have  an  automatic  bias  toward  regulation.  It  seems  quite 
straightforward  and  easy  for  a  court  to  lay  down  a  series  of  injunctions,  either 
by  court  order  or  through  a  consent  decree,  which  regulate  specific  i)ractices  or 
business  conduct.  From  thf  few  instances  in  which  a  solution  has  been  found 
through  restructuring  or  divestiture,  we  must  assume  that  our  current  system 
is  much  less  able  to  deal  with  any  solution  other  than  regulation. 

Criteria  for  a  Solution 

In  the  particular  case  of  the  computer  industry,  what  criteria  must  a  solution 
meet?  Rather  than  generalize.  I  will  attempt  to  list  specific  criteria  which  must 
be  satisfied  for  the  problem  of  monopoly  in  this  industry  to  he  solved. 

1.  The  first  and  most  important  criteria  is  that  the  solution  should  break  the 
market  power  of  the  dominant  company  or  control  it  in  such  a  way  that  it  is 
deleterious  neither  to  computer  users  nor  other  competitors  attempting  to  supply 
alternate  products.  This  includes  insurance  that  IBM  or  its  remaining  entities* 
do  not  have  the  ability  to  create  and  change  the  environment  in  which  competi- 
tion takes  place  in  the  computer  market  place.  To  accomplish  this,  it  would 
undoubtedly  be  necessary  to  eliminate  or  sterilize  the  four  billion  dollars  in 
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cash  assets  tliat  stand  behiud  IBM's  enormous  financial  power  and  market  control. 
At  the  same  time,  the  large  accumulation  of  software  cannot  be  permitted  to 
continue  IBM's  lock  on  the  market  place. 

2.  Any  solution  would  have  to  lead  towards  an  interchangeability  of  competing 
systems.  This  implies  a  rigorous  industry  effort  on  standards  and  interchangea- 
bility in  both  software  and  hardware.  Only  if  such  compatibility  were  established 
would  it  be  possible  for  competing  entities  to  offer  comparable  products  and 
services  to  all  computer  users. 

3.  Assuming  that  a  solution  did  not  create  a  large  number  of  competing  entities 
in  place  of  IBM,  it  would  be  necessary  that  no  company  could  dominate  the 
injection  of  technology  by  surprise  announcements  of  new  interfaces  between 
various  pieces  of  hardware  and  between  hardware  and  software.  An  analogy 
here  could  be  made  to  the  recent  agreement  between  Bell  &  Howell  Co.  and 
Eastman  Kodak  on  disclosure  of  related  technological  developments  in  the 
film  industry  in  order  for  camera  makers  to  be  able  to  respond. 

4.  Next,  any  solution  would  have  to  encourage  relatively  easy  entry  for  new 
firms  into  the  market  place.  If  we  define  a  competitor  as  a  firm  that  is  one  per 
cent  of  the  size  of  IBM,  there  have  been  no  new  competitors  in  the  computer 
industry  for  at  least  ten  years. 

5.  The  computer  industry  today  contributes  a  significant  dollar  amount  to 
our  balance  of  trade.  A  solution  must  not  change,  and  in  fact  should  be  designed 
to  improve,  the  positive  balance  of  trade  created  by  the  computer  industry. 

6.  Perhaps  most  importantly,  any  solution  should  take  advantage  of  the  forces 
of  free  enterprise  and  managerial  entrepreneurship  which  are  available  to  this 
economy. 

7.  Lastly,  a  solution  should  be  implemented  this  century  if  not  this  decade. 

Dimensions  of  Possible  Solutions 

The  boundaries  within  which  a  solution  will  be  found  are :  a  restructuring  of 
IBM  into  several  competitive  entities,  as  requested  by  the  Justice  Department ; 
regulation  of  IBM's  business  and  business  practices  in  a  foi-m  comparable  to  the 
Consent  Decree  of  1956;  and  a  whittling  of  IBM's  market  share  through  a  com- 
bination of  regulation  and  divestiture,  looking  forward  to  a  time  when  more  com- 
petitive conditions  would  exist  in  the  industry,  at  which  point  the  regulation 
could  be  removed.  Numerous  proposals  have  been  made,  in  this  forum  and  others, 
which  fall  within  these  boundaries.  It  is  worth  considering  each  of  the  three 
modes  of  extremity  as  a  framework  for  evaluating  proposals. 

Regulation  through  court  order,  whether  arrived  at  by  a  judgment  or  a  consent 
deci-ee,  would  lay  down  a  set  of  rules  under  which  IBM  would  have  to  conduct  its 
business  in  the  future.  The  rules  devised  would  be  intended  to  guide  and  control 
IBM's  market  practices  and  policies  for  the  benefit  of  users,  and  to  permit  a 
viable  competitive  industry  to  develop  and  prosper.  The  rules  would  undoubtedly 
include  some  restraint  on  the  permitted  contractual  forms  for  IBM  to  do  busi- 
ness, perhaps,  for  example,  prohibiting  leases  of  a  greater  duration  than  one  year. 
It  would  also  include  rules  under  which  pricing  could  be  set,  and  technological 
changes  introduced.  The  regulation  of  such  things  as  the  transportation  industry, 
the  communications  industry  and  public  utilities  would  be  a  model  for  the  type  of 
regulatory  activity  which  would  result  from  this  mode. 

There  is  ample  precedent  for  this  kind  of  action  in  the  United  States  economy. 
Where  problems  of  natural  monopoly,  or  unlimited  economies  of  scale  have  arisen 
in  the  past,  this  solution  has  been  used  many  times.  It  is  certainly  in  keeping 
with  the  economic  school  represented  by  Professor  Galbraith.  On  the  other  hand, 
most  of  the  current  trends  within  both  the  Executive  and  Legislative  branches 
of  the  U.S.  Government  are  directed  away  from  such  regulation ;  in  fact,  there 
are  numerous  efforts  afoot  today  to  de-regulate  some  of  the  regulated  industries. 
In  addition,  most  economic  schools  of  thought,  either  liberal  or  conservative,  tend 
to  feel  that  the  advantages  of  the  American  free-enterprise  system  are  reduced 
insofar  as  such  Government  regulation  is  undertaken. 

Certainly  the  current  philosophy  within  the  Antitrust  Division  of  the  Depart- 
ment of  .Tustice  is  away  from  additional  regulation  of  American  industry.  Despite 
industry's  general  interest  in  promoting  competition  and  the  lack  of  Government 
interference,  most  industries  which  have  once  embraced  regiilation  by  the  Federal 
Government  find  tlie  protective  aspects  attractive,  partly  because,  as  demon- 
strated in  the  Penn-Central  fiasco,  such  regulation  normally  precludes  bankrupcty. 

The  second  node  of  possible  solutions,  here  called  whittling,  is  a  combination 
of  temporary  regulatory  provisions,  combined  with  strictures  requiring  a  reduc- 
tion in  market  share  to  some  predetermined  level  (such  as  30%  of  all  applicable 
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luiirkets)  or  divorcement  from  activities  such  as  terminals  or  software  vs'hicli 
may  represent  the  largest  future  growth  areas  iu  the  industry.  The  combination 
of  these  two  look  toward  the  time  when  the  market-share  goals  have  been  reached 
and  the  regulations  are  then  automatically  removed. 

Since  this  solution  has  the  expectation  of  removing  all  regulations,  either  after 
a  given  period  of  time  when  the  effects  are  expected  to  have  been  achieved,  or 
when  a  specific  event  occurs,  they  are,  to  conventional  economists,  a  more  attrac- 
tive than  indetinite  regulation.  In  addition,  since  it  ensures  an  expanding  market 
share  for  competing  companies,  this  plan  has  considerable  attractiveness  to  those 
companies  currently  attempting  to  capture  an  increased  market  share  through 
the  working  of  the  free  enterprise  system. 

On  the  other  hand,  the  consent  decrees  won  by  the  United  States  against  IBM 
in  1U3G  and  1956  were  of  such  a  kind.  Since  they  have  been  largely  ineffective 
iu  achieving  their  objectives,  there  are  many  within  the  industry  and  within 
the  Government  who  are  not  sanguine  concerning  the  likely  results  of  such 
a  whittling  action.  In  an  industry  as  dynamic  as  data  processing,  it  would 
require  an  inordinate  degree  of  foresight  to  be  confident  that  the  expected 
results  could  be  achieved. 

This  solution  is  clearly  the  most  penalizing  one  to  the  corporate  entity  of 
IBM.  If  it  is  successful  in  achieving  its  objectives,  the  plan  undeniably  rewards 
success  by  ensuring  that  growth  will  be  zero  or  negative  in  the  future. 

The  restructuring  solution  currently  advocated  by  the  United  States  is  in- 
tended to  go  to  the  heart  of  the  market  power  of  IBM,  splitting  it  ino  a  number 
of  competing  entities.  Since  none  of  these  entities  would  have  the  image,  installed 
base,  resources  or  monopoly  position  of  IBM,  the  assumption  is  that  they  would 
vigorously  compete  with  each  other  as  well  as  with  other  firms  in  the  industry, 
and  thereby  restore  open  competition  without  regulation. 

This  restructuring  would  make  the  objectionable  market  practices  less  likely, 
since  their  effectiveness  depends  upon  the  total  market  power  of  IBM.  Without 
such  power,  the  encouragement  of  renting,  lack  of  information  on  interfaces, 
tie  selling,  refusal  to  deal  and  unilateral  establishment  of  standards  would  be 
much  more  diflBcult,  if  not  impossible,  to  carry  oiit. 

The  Government  expects  that  this  solution  will  lower  the  cost  of  computing 
through  price  competition  among  the  new  firms.  It  expects  that  by  removing 
the  image  and  enormous  lease  base  of  IBM — that  is,  splitting  it  up  into  a  num- 
ber of  pieces — the  price  differential  between  IBM  products  and  those  of  other 
manufacturers  would  be  substantially  reduced.  Any  other  structural  factors 
which  would  tend  to  give  the  newly  created  companies  a  competitive  advan- 
tage— like  access  to  IBM's  component  division  on  an  exclusive  basis — would  also 
be  removed. 

The  disadvantage  of  this  solution  is  that  the  increased  competitive  atmo.s- 
phere  within  the  market  place,  and  the  probable  lowered  cost  to  the  user  could 
put  the  survival  and  viability  of  other  mainframe  firms  in  serious  question. 
By  leaving  the  installed  user  base  intact,  even  though  split  among  several  firms, 
and  dedicated  to  what  is  now  IBM  equipmnet,  additional  market  share  for 
CDC,  NCR,  Honeywell,  Univac  and  Burroughs  would  be  almost  as  difficult  to 
achieve  as  it  is  today.  Other  factors  in  the  industry  would,  of  course,  have  addi- 
tional potential  OEM  opportunities  and  OEM  competition  from  the  new  entities. 

Tlie  intention  of  the  Government  proposal  would  be  that  the  sum  of  the  bal- 
ance of  payment  positions  for  the  new  companies  would  be  exactly  identical 
to  that  of  IBM  currently,  with  the  hope  that  increased  competitive  factors 
between  these  companies  could  increase  the  U.S.  share  of  foreign  markets. 

Most  traditional  economists,  whether  liberal  or  conservative,  would  tend  to 
support  the  Government's  solution  as  the  one  most  likely  to  bring  the  advantages 
of  the  free  enterprise  system  to  the  computer  market.  A  combination  of  en- 
lightened self-interest  and  doubts  concerning  some  of  the  projected  results  of 
such  a  restructuring  causes  many  industry  executives  to  prefer  either  of  the 
other  two  nodes  of  the  solution  matrix  to  the  restructuring  one. 

Some  Suggestions 

On  the  more  general  topic  of  your  legislation,  I  would  like  to  advance  a  few 
modest  proposals  which  might  be  worth  considering  as  commendable  additions 
to  Bill  S-1167  or  reworked  into  a  new  piece  of  legislation.  My  comments  are 
focused  towards  attempting  to  have  a  solution  to  the  concentration  problem 
assisted  rather  than  opposed  by  the  considerable  entrepreneurial  resources  avail- 
able in  our  free-enterprise  economy. 
40-927—75 41 
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In  the  first  place,  any  statute  on  the  subject  should  establish  very  clear 
criteria  of  concentration  and/or  monopolization.  Today  it  is  almost  impossible 
to  get  a  clear  statement  of  what  constitutes  a  violation  of  Section  II  of  the  Sher- 
man Act.  Such  a  criteria  could  easily  be  based  on  market  share.  Without  a 
market  share  of  approximately  30%,  held  for  a  reasonable  period  of  time  in  a 
relevant  market  place,  there  cannot  be  market  power.  At  the  same  time,  a  market 
could  have  a  "four-firm  concentration  ratio"  of  100%  with  no  firm  having  as 
much  as  30%  market  share,  which  would  indicate  that  the  criteria  is  not  overly 
restrictive.  Thirty  per  cent,  therefore,  seems  like  a  minimum  number,  although 
it  could  be  increased  to  a  somewhat  larger  share.  And  clearly,  if  it  can  be  demon- 
strably proven  that  over  30%  of  a  market  is  required  to  achieve  economies  of 
scale,  than  it  could  be  permitted,  assuming  that  there  were  firm  provisions  that 
protected  the  consumer  in  such  an  unusual  case.  The  point  is  that  the  danger  of 
monopoly  is  the  holding  of  market  power  rather  than  something  vague  like 
"attempt  to  monopolize". 

But  would  not  such  a  stricture  create  a  strong  disincentive  to  management? 
Why  strive  and  compete  if  there  is  a  mandated  ceiling  beyond  which  an  enteriJnse 
cannot  grow  in  the  market  place?  This  is  a  serious  and  real  pr()l)lem.  Monopoly 
or  a  significant  power  over  the  market  place  is  the  goal  of  all  managers  of  free 
enterprises.  However,  when  such  a  goal  is  achieved,  at  least  partially,  the 
entrepreneurial  energy  is  diverted  to  maintaining  and  extending  the  monopoly 
and  avoiding  prosecution  by  the  authorities  rather  than  creating  ways  of  increas- 
ing service  to  customers.  As  a  consequence,  an  alternate  course  must  be  devised 
which  permits  the  entrepreneur  to  continue  to  compete,  and  creates  greater  rather 
than  less  competition. 

I  would  like  to  make  an  additional  proposal  in  this  regard,  which  should  be 
analyzed  and  investigated  as  one  possible  solution  to  this  problem.  The  concept 
is  that  a  "restructuring  tax  credit"  comparable  to  the  investment  tax  credit 
be  established.  A  publicly  held  company  which  divests  of  a  suI)Sidiary  com- 
pletely—setting up  an  independent  company,  transferring  appropriate  assets  to 
that  company,  establishing  an  independent  board  of  directors  and  distributing 
the  shares  to  its  stockholders — would  be  permitted  to  take  a  credit  against 
income  tax  for  the  following  ten  years.  The  credit  would  be  a  percentage  of  tlie 
assets  transferred  to  the  new  independent  company.  In  other  words,  a  successful 
entrepreneur  who  reached  the  ceiling  of  his  allowable  market  shares  could  spin 
off  a  competitive  entit.v  and  achieve  not  only  new  ownership  in  a  new  enterprise 
for  his  stockholders,  but  in  addition  receive  credit  in  his  future  income  taxes  for 
the  economically  sound  act  which  such  divestiture  would  represent. 

Obviously,  economic  studies  have  to  be  made  of  the  cost  of  such  a  proposal, 
as  well  as  the  proper  level  of  tax  credit — 2%,  5%,  7%,  10%  or  50%.  I  would 
suggest  that  the  cost  of  such  a  program  could  be  covered  by  a  graduated  income 
tax  for  corporations  which  increased  to  something  like  65%  for  all  annual  taxable 
income  over  $100  million.  Obviously  the  exact  percentages  in  dollar  amounts  for 
these  proposals  will  need  to  be  closely  scrutinized,  but  the  concept  of  taxing 
to  a  higher  degree  those  large  agglomerations  of  power  about  which  social  policy 
is  properly  concerned  would  pay  for  the  deconcentration  instituted  as  an  entre- 
preneurial venture  by  business  managers.  There  is  an  almost  unlimited  store 
of  creative  enterprise  available  within  our  economy.  Let  us  structure  an  environ- 
ment which  harnesses  that  energy  to  achieve  deconcentration  by  incentives 
rather  than  through  the  dead  hand  of  regulation. 

In  summary,  Gentlemen,  we  have  a  real  problem  in  the  computer  industry. 
Our  current  laws  appear  incapable  of  solving  the  problem  in  terms  of  either 
defining  it  or  creating  a  constructive  solution.  What  we  need  is  clearly  a  criteria 
for  a  solution,  and  more  creative  ways  in  which  such  solutions  can  be  structured. 
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FRIDAY,   JULY   26,    1974 

U.S.  Senate, 

SUBCOMMITI^EE  OX  ANTITRUST  AND  ]MONOPOLY 

OF  THE  Committee  on  tjie  Judictaky. 

Washington,  D.O. 

The  siibconiniittee  met,  at  10 :42  a.m.  in  room  2228,  Dirksen  Senate 
Oftice  Building.  Hon.  Philip  A.  Hart  (Chairman  of  the  subconunittee) 
presiding. 

Present :  Senator  Hart. 

Staff  present :  Howard  E.  O'Leary,  Jr.,  chief  counsel ;  Bernard  Xash, 
assistant  counsel;  Patricia  Bario,  editorial  director;  Janice  Williams, 
chief  clerk ;  Peter  N.  Chumbris,  minority  chief  counsel ;  Charles  E. 
Kern  II,  minority  counsel ;  and  Michael  Cranheld,  minority  economist. 

Senator  Hart.  The  committee  will  be  in  order. 

Our  first  witness  today  is  j\Ir.  Hugh  P.  Donaghue,  assistant  to  the 
chairman  of  the  board.  Control  Data  Corp. 

I  apologize  for  having  been  delayed  at  the  office. 

You  are  welcome  and  you  may  proceed. 

STATEMENT  OF  HUGH  P.  DONAGHUE,  ASSISTANT  TO  THE  CHAIR- 
MAN OF  THE  BOARD,  CONTROL  DATA  CORP.,  WASHINGTON,  D.C. 

Mr.  Donaghue.  Thank  you,  sir. 

I  am  pleased  to  have  this  opportunity  to  appear  before  the  commit- 
tee to  revieAv  for  you  the  historical  development  of  Control  Data's 
antitrust  laAvsuit  against  the  International  Business  Machines  Corp. 

But  first,  let  me  say  a  word  about  Control  Data.  Control  Data  Corp. 
is  a  major  manufacturer  of  computers  and  related  computer  periph- 
eral equipment  not  only  for  our  own  systems  needs,  but  we  also  man- 
ufacture peripheral  equipm(>nt  for  other  computer  manufacturers  in 
the  United  States  and  abroad. 

In  1973,  our  computer  operations  jn-oduced  revenues  of  $948  million. 
Of  this,  $330  million  was  overseas  business.  We  operate  in  31  coun- 
tries worldwide  and  employ  nearly  35,000  people  in  our  computer 
business. 

The  corporation  was  founded  in  1957  bv  William  C.  Xorris,  our 
chairman  o^f  the  board.  The  growth  of  Control  Data  since  its  forma- 
tion in  1957  was  the  result  of  careful  concentration  in  selected  areas, 
particularly  in  scientific  computing,  and  the  avoidance  of  general 
competition  with  the  very  much  larger  companies  in  the  industry; 
as  they  existed  in  those  days. 
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The  technological  excellence  of  Control  Data's  equipment,  coupled 
with  a  careful  marketing  effort,  enabled  the  company  to  gain  an 
initial  foothold  in  the  industry. 

Our  first  product,  the  model  1604  computer,  was  a  great  success  and 
IBM  was  startled  to  see  us  getting  orders  from  the  prestigious  organi- 
zations that  were  its  first  users. 

The  1604  was  announced  in  1957  and  it  gained  virtually  immediate 
acceptance.  It  offered  more  price/performance  to  tlie  important  scien- 
tific segment  of  the  market  than  any  other  large  computer. 

Because  that  type  of  customer  relied  mostly  on  his  own  software 
it  was  necessary  to  offer  only  a  minimum  amount  of  software  and 
professional  service  support  with  the  computer. 

IBM's  bundled  pricing  policy  where  hardware  and  software  were 
provided  as  a  package,  and  which  could  be  applied  to  all  types  of 
users,  made  it  possible  for  Control  Data  to  set  a  lower  price  and  yet 
maintain  a  reasonable  profit  on  the  total  1604  system. 

This  was  accomplished  by  including  only  a  minimum  of  softAvare 
and  support  since  the  scientific  customer  in  those  days  didn't  really 
need  or  want  the  extra  software  and  support. 

The  wide  acceptance  of  the  1604  started  Control  Data  on  its  way 
to  becoming  a  major  computer  company.  It  also  started  a  chain  of 
events  within  IBM  that  took  quite  a  different  direction.  IBM's  reaction 
at  first  appeared  confused  because  there  wasn't  any  legitimate  way  to 
compete  with  the  1604  without  a  major  change  in  IBM's  pricing 
policy. 

But  ultimately  they  reacted  violently,  principally  by  the  announce- 
ment of  new  computer  models  that  were  only  slightly  modified  versions 
of  their  existing  model  7090  computer,  and  with  prices  well  below 
the  1604. 

For  almost  a  year  after  the  announcement  of  the  first  modified  ver- 
sion of  the  7090  in  1961,  Control  Data  was  unable  to  get  an  order. 

Finally  we  succeeded  in  getting  some  more  orders  by  lowering  our 
price  and  increasing  the  performance  of  the  computer. 

Also,  we  hastened  to  bring  out  a  new  computer,  the  model  3600.  Fach 
time  that  Control  Data  offered  improved  price /performance  IBM 
countered  by  the  announcement  of  further  reduction  in  prices  of  slight- 
ly modified  existing  products  or  new  paper  machines. 

In  addition,  buy-back  arrangements,  large  educational  discounts, 
and/or  excessive  free  analyst  support  Avas  provided  for  those  users 
with  less  experienced  staffs. 

Our  3600  was  followed  by  announcement  of  our  6600;  and  again 
IBM  countered  in  the  same  manner  and  the  struggle  was  prolonged  for 
more  than  10  years. 

In  my  prepared  statement  I  have  detailed  the  various  offerings  that 
Control  Data  made  and  the  countermoves  that  IBjNI  made. 

I  would  recommend  tliat  the  staff  read  those  actual  details. 

Senator  Hart.  The  statement  will  be  printed  in  the  record. 

[JNIr.  Donaghue's  prepared  statement  appears  as  exhibit  1  at  the  end 
of  his  oral  testimony.] 

Mr.  DoNAGiiuE.  Fine. 

Late  in  1964,  because  of  IBlM's  actions,  Control  Data  found  itself  in 
extremely  serious  circumstances. 
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It  had  not  fullv  rccoxered  from  the  devastating-  blow  to  our  1604. 
Also,  other  machines,  tlie  IGOIA  and  the  3600  never  gained  very  profit- 
able positions  because  of  IBlNI's  continuing  announcements. 

Control  Data  had  been  making  a  number  of  proposals  to  the  Bettis 
and  KAPL  Laboratories  of  the  AEC  for  our  6600  computers. 

Our  first  proposal  was  made  in  April  1064.  Shortly  after  the  sub- 
mission of  the  first  proposal  we  were  notified  tliat  contracts  were  going 
to  be  negotiated. 

Just  prior  to  the  beginning  of  those  negotiations  rumor  had  it  that 
IB:M  had  resubmitted  their  proposal  and  was  offering  a  computer  four 
times  the  capabilitv  of  tlie  6600  at  a  substantially  lower  price. 

Soon  official  notification  was  made  to  CDC  tliat  botli  laboratories  had 
selected  another  manufacturer. 

Six  montlis  later  we  learned  that  negotiations  with  IBM  had  not  been 
concluded,  and  we  were  invited  back  for  further  negotiations. 

Ultimately,  Control  Data  received  the  contracts;  however,  only 
after  price  concessions  of  over  $6  million  and  costly  concessions  on 
performance  improvement  and  guarantees. 

The  temporary  loss  of  the  Bettis  and  KAPL  contracts,  and  the 
aggressive  selling  of  large  paper  machines  by  IBM,  again  brought 
('ontrol  Data  orders  to  a  virtual  standstill  for  many  months. 

We  don't  have  fidl  information  on  the  mnnber  of  the  360-90  series 
computers  that  IBM  produced.  This  was  the  computer  series  that  was 
in  competition  with  our  6600  at  that  point  in  time. 

However,  we  do  know  that  this  number  was  veiy  limited  and,  in 
fact,  we  believe  certain  models  were  never  produced  at  all. 

^Moreover,  we  also  know  that  they  suffered  huge  losses  on  the  develop- 
ment and  manufacture  of  these  models;  losses  far  greater  than  any 
corporation  would  normally  be  willing  to  accept  unless  the  purpose 
was  to  submerge  competition. 

By  1964  it  was  apparent  that  unless  the  U.S.  Government  again 
Mould  bring  antitrust  action  against  IBM  we  would  have  to  resort  to 
legal  action  ourselves,  and  we  began  to  build  up  a  file  of  evidence  of 
unfair  practices. 

Early  in  1965  we  requested  the  Oppenheimer  Law  Firm  in  St.  Paul 
to  analyze  the  situation  in  the  light  of  the  antitiiist  laws  and  to  pre- 
l)are  a  presentation  for  (^ontrol  Data's  board  of  directors. 

On  July  15,  1965,  a  presentation  was  made  to  the  Control  Data 
Ijoard  and  the  Oppenheimer  firm  was  authorized  to  begin  to  collect 
evidence  from  Control  Data's  marketing  staff  on  IB]\rs  marketing 
practices,  which,  when  taken  together  with  its  market  share  should 
spell  out  a  violation  of  tlie  antitnist  laAvs. 

The  results  of  this  investigation  were  submitted  to  the  Antitrust 
Division  of  the  U.S.  Justice  Department  as  grounds  for  a  Government 
investigation  of  IBM  which  might  lead  to  a  suit  by  the  Government 
against  IBM. 

It  was  further  planned  that  such  legal  efforts  could  serve  the  addi- 
tional purpose  of  providing  the  foundation  for  a  suit  by  Control  Data 
in  the  event  the  U.S.  Government  failed  to  act. 

Starting  in  Januai-y  of  1966  Control  Data  submitted  a  number  of 
written  memorandums  to  the  Antitrust  Division  and  had  numerous 
conferences  in  AVashington  in  an  effort  to  point  out  the  need  for  imme- 
diate sovernmental  action  ae:ainst  IBM. 
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I  submit  for  the  record  memorandums  submitted  to  the  Justice  De- 
partment in  January  of  1966. 

[See  exhibit  6.] 

5lr.  DoxAGHUE.  This  document  describes  in  detail  the  abuses  that  had 
-occurred  up  until  that  time.  The  Justice  Department  exhibited  some 
■enthusiasm  for  Government  action. 

Tlie  chief  of  the  Antitrust  Division,  however,  told  us  in  October  of 
1966  that  the  chances  of  the  Government  taking  action  before  April  1, 
1968,  were  very  slight. 

Now  this  particular  data  was  important  to  Control  Data,  since  it 
was  possible  that  statutes  of  limitations  might  expire  on  certain  allega- 
tions concerning  IBM's  practices,  vis-a-vis  our  1604  computer. 

Our  collection  of  data  on  unfair  marketing  practices  continued 
through  1967  and  into  1968.  In  the  fall  of  1968  it  was  the  considered 
judgment  of  Control  Data's  management  that  the  Department  of 
Justice  was  not  going  to  take  any  action  against  IBM. 

Indeed,  in  early  1968 — December  of  1968 — our  legal  counsel  visited 
the  Depai-tment  of  Justice  and  was  informed  that  no  legal  action  was 
contemplated. 

Tlierefore.  on  December  11,  1968,  Control  Data  filed  suit  in  the  U.S. 
district  court  in  Minnesota.  I  have  a  copy  of  that  complaint,  sir,  which 
I  will  also  submit  for  inclusion  in  the  record. 

[The  document  referred  to  appears  as  exhibit  2  at  the  end  of  Mr. 
Donagliue's  oral  testimony.] 

Mr.  DoxAGHUE.  The  corporation  undertook  this  action  with  full 
realization  of  the  magnitude  of  the  task  that  lay  ahead.  Preparation 
and  aggressive  pursuit  of  the  lawsuit  against  IBM  would  obviously 
require  an  enormous  effort  extending  over  many  years. 

This  wouldn't  be  an  ordinary  lawsuit.  It  would  be  technically  com- 
plex and  there  would  be  an  enormous  number  of  documents  involved. 

IB^I's  defense  would  be  massive  and  shrewd.  Many  of  our  em- 
ployees, particularly  those  in  the  upper  echelon  of  management,  would 
be  required  to  assist  the  lawyers  as  well  as  participate  as  witnesses  at 
the  trial. 

Xevertheless,  the  management  of  Control  Data  felt  that  the  lawsuit 
was  necessary  for  our  survival. 

The  task  was  indeed  enormous.  A  paralegal  staff  of  approximately 
120  people  were  engaged  in  the  disco^•eI■y  process,  in  screening  be- 
tween 25  and  40  million  documents  in  various  IBM  files  throughout 
the  countiy. 

Of  these,  more  than  1  million  documents  were  copied  on  microfilm 
as  being  relevant  to  our  allegations.  An  automated  data  base  was  es- 
tablished and  software  developed  for  an  information  retrieval  system 
to  provide  access  to  relevant  documents. 

Of  the  1  million  documents  that  were  copied  onto  microfilm,  between 
80.000  and  100,000  were  put  into  the  automated  data  base. 

This  required  extensive  coding,  key  punching,  verifying,  and  so 
forth.  AVe  employed  over  10  full-time  laAvyers  on  the  case  and  had  an 
additional  20  lawyers  available  on  a  part-time  basis. 

It  is  our  understanding  that  IBM  employed  about  five  times  as 
many. 

For  their  part,  Ave  estimate  that  IB^NI  reviewed  over  120  million 
documents  of  Control  Data's  and  they  copied  over  6  million  of  these 
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as  bein<:;  relevant  to  either  their  defense  or  to  a  counterclaim  that  they 
had  filed  against  Control  Data. 

Up  until  the  time  of  settlement  in  January  1DT;>  our  lawyeivs  had 
taken  over  100  depositions  from  individuals  throughout  the  United 
States,  and  at  the  time  of  settlement  the  bulk  of  our  effort  had  not 
reallv  be<rini. 

As^  I  sfated  Ave  did  settle  our  case  with  IBM  in  January  1973.  The 
settlement  called  for  the  transfer  to  Control  Data  of  their  Service 
Bureau  Corp.  subsidiary,  and  the  payment  to  Control  Data  of  $101 
million. 

Out  of  tlie  $101  million,  $15  million  was  for  the  settlement  of  Con- 
trol Data's  costs  incurred  in  the  preparation  of  the  lawsuit. 

It  is  impossible  to  estinuite  what  the  total  costs  would  have  been  if 
we  had  proceeded  to  trial.  But  when  you  consider  the  additional  efl'ort 
involved  in  the  construction  of  the  case  and  the  fact  that  we  intended 
to  use  our  computer  data  base  with  direct  access  by  terminal  during 
the  trial,  the  costs  involved  would  have  been  very  large. 

Xow,  sir.  I  would  like  to  address  the  issue  of  structural  relief.  As 
Control  Data's  lawsuit  proceeded  the  corporation  retained  an  econo- 
mist to  look  into  the  question  of  structural  relief  for  the  industry 
with  a  view  for  increasing  competition  without  a  substantial  cost  to 
the  economy  as  a  whole. 

In  1070  a  document  was  jjroduced  by  this  consultant  entitled, 
"Achieving  Etfective  Competition  in  the  Computer  Industry." 

I  have  a  copy  of  this  document  and  would  be  pleased  to  submit  it  for 
the  record,  if  you  so  desire. 

[The  document  referred  to  appears  as  exhibit  o  at  the  end  of  Mr. 
Donaghue-s  testimony.] 

Mr.  DoNAGiiTJE.  On  September  1,  1970,  a  copy  of  this  document  was 
submitted  to  the  Department  of  Justice. 

The  divestiture  measures  in  this  plan  are  quite  extensive  and  in- 
volve the  formation  of  five  computer  systems  companies,  a  Federal  s^-s- 
tems  company,  a  terminal  company,  a  components  company,  and  a 
service  company  engaged  in  leasing,  nuiintenance,  and  support  of  out- 
of -production  systems. 

In  addition,  four  vertical  divestitures  breaking  off  the  Service 
Bureau  Corp.  which  Control  Data  has  since  acquired  as  part  of  our 
settlement  with  IBM.  the  Office  Products  Division,  Science  Research 
Associates,  and  World  Trade  Corp. 

"With  respect  to  the  five  computer  companies,  it  was  realized  that 
this  would  require  some  plant  splitting.  Specifically,  the  engineering 
function  and  some  manufacturing  lines  would  have  to  be  transferred. 

In  addition,  the  software  functions  would  have  to  be  distributed. 
The  plan  does  not  envision  giving  each  company  a  full  line  of  pe- 
ri]^heral  products. 

Forming  the  entities  contemplated  in  the  1970  plan  in  such  a  fashion 
as  to  achieve  a  healthy  balance  appeal's  to  be  the  most  serious  defect 
of  this  plan. 

The  plan  presumes  that  all  overseas  operations  would  be  consoli- 
dated in  the  World  Trade  Corp.  This  results  in  World  Trade  Corp. 
being  the  largest  entity,  with  nearly  a  full  range  of  products  and  full 
integration  from  components  to  final  device. 

The  product  line  would  extend  from  System  3  to  -570-155.  And  this 
was  at  that  point  in  time  in  1970.  The  power  of  the  World  Trade  Corp. 
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is  certainly  great  enough  under  the  approach  of  tliis  plan  to  dominate 
the  other  entities. 

Unless  the  court  could  prevent  the  "World  Trade  Corp.  from  com- 
peting in  the  U.S.  market,  it  appears  the  "World  Trade  Corp.  would 
repeat  historv^  by  ultimately  dominating  the  industr}'. 

At  the  other  end  of  the  spectrum  there  were  companies  which  would 
have  the  System  3  product  line  with  low  profit  margins  and  higli 
mai'keting  costs. 

The  service  company,  holding  the  out-of-production  leases,  would  be 
faced  with  intense  competition  from  the  five  computer  companies  with 
each  trying  to  churn  the  lease  base  to  get  their  eciuipment  installed. 

This  suggests  that  there  could  be  substantial  deterioration  in  the 
rental  and  purchase  prices  of  older  equipment. 

The  practicality  of  establishing  a  terminal  company  in  the  1970 
plan  also  rests  upon  the  extent  to  which  the  other  companies  are  di- 
vorced from  the  terminal  business. 

The  plan  does  not  specifically  address  this  issue.  Assuming  there 
are  no  restrictions  on  the  other  companies,  it  appears  that  the  terminal 
operation  might  not  survive  except  as  a  supplier  of  a  limited  variety 
of  volume  produced  devices. 

"What  I  am  trying  to  point  out  here  is  that  we  looked  at  this  total 
divestiture  plan,  and  no  matter  which  way  one  tried  to  cut  or  slice  the 
company  up,  it  became  a  very  difficult  problem. 

The  problem  was  trying  to  keep  some  company — some  part  of  that 
organization — from  substantially  dominating  the  industry  and  jet 
preventing  the  companies  that  were  carved  up  from  disappearing 
from  the  scene  because  of  the  way  they  were  split. 

So,  in  reflecting  on  this  plan,  members  of  Control  Data's  manage- 
ment were  concerned  about  the  risk  of  adversely  affecting  the  U.S. 
position  of  dominance  in  the  world  market,  and  also  minimizing  the 
possibility  of  turmoil  that  some  think  would  result  from  the  dismem- 
berment of  IBM  into  sufficiently  small  entities  to  dissipate  IB^I's 
market  power. 

Therefore,  a  se^-ond  plan  was  developed  suggesting  relief  measures 
that  would  lessen  IBjNPs  monopoly  power  in  the  general  cx^mputer 
market  by  a  combination  of  structural  relief  and  injunctions  pro- 
hibiting IBM's  monopolistic  practices  in  that  market. 

Additionalh',  the  suggested  measures  would  immediately  insulate, 
and  therefore  avoid,  IBM's  potential  dominance  of  the  related  markets 
of  data  services,  professional  services,  and  i-emote  terminals. 

This  relief  proposal  differs  substantially  in  that  it  is  not  directed 
specifically  to  restructuring  the  computer  systems  business. 

The  approach  i-ecognizecl  practical  problems  with  restructuring  the 
computer  systems  operations  and  instead  looks  to  containment  to  pre- 
vent the  spread  of  IBM's  monopoly  power  into  related  growth 
industries. 

Here  structural  relief  involves  limited  divestiture  and  div^orcement 
of  related  activities.  Specifically,  the  plan  calls  for  the  divestiture  of 
the  components  division,  as  had  been  mentioned  in  some  earlier  testi- 
mony, the  service  bureau,  which  they  have  divested,  and  the  office  prod- 
ucts division. 

The  plan  would  divorce  IBM  from  the  remote  terminals  area, 
data  communications,  professional  services,  and  educational  services 
business. 


5477 

The  plan  calls  for  injunctive  prohibitions  against  essentially  the 
same  practices  proA'ided  for  in  the  Department  of  Justice 
memorandum. 

I  also  have  a  copy  of  this  relief  plan  and  I  would  also  be  pleased  to 
submit  it  for  the  record. 

[See  exhibit  4.] 

Mr.  DoNAGHUE.  This  plan  is  intended  to  recognize  the  distinct  and 
yet  interrelated  character  of  the  many  markets  or  subindustries  that 
comprise  the  electronic  data  processing  sector  of  the  economy. 

It  is  important  to  recognize  that  the  effectiveness  of  the  proposed 
relief  is  dependent  u[)on'tlie  implementation  of  the  entire  group  of 
measures  because  of  their  interrelationships. 

The  suggested  measures  in  detail,  then,  are : 

Divestiture  of  IBM's  Components  Division  and  prohibition  of  IBM 
from  reentering  the  business  of  manufacturing  semiconductors  and 
other  components. 

Divorcement  of  IBM  from  the  business  of  manufacturing  and  mar- 
keting remote  terminals  and  communications-oriented  equipment, 
including  data  base  jjreparation  equipment  applicable  to  remote 
terminals. 

Divestiture  of  the  service  l)ureau  and  divorcement  of  IBM  from  data 
services  and  time-sharing  businesses. 

Divorcement  of  IBM  from  the  business  of  providing  professional 
services,  and  education  or  training — other  than  providing  those  serv- 
ices associated  directly  with  its  computer  sales — and  divestiture  of 
Sciences  Research  Associates. 

Divestiture  of  IBM's  Office  Products  Division  and  di\orcement  of 
IB]\[  from  the  type  of  business  conducted  by  that  division. 

^Mandatory  use  by  IB^SI  of  higher  order  languages,  and  mandatory 
disclosure  of  product  specifications  and  design  technology  leading  to 
hardware  and  software  coni})atibility. 

Prohibitions  against  unfair  and  predatory  pricing  pi-actices.  includ- 
ing, (a)  bundling,  (b)  hidden  discounts,  (c)  discriminatory  pricing, 
and  (d)  fighting  machines. 

Prohibtion  against  marketing  "paper"'  machines. 

These  measures  of  structural  and  injunctive  relief  nuist  be  coupled 
with  a  suitable  means  of  policing.  To  enhance  its  effectiveness,  the  court 
decree  should  contain  provisions  permitting  IB^I  competitors  and 
customers  to  bring  enforcement  actions. 

IB^I's  persisting  market  dominance  is  founded  in  its  monopolistic 
share  of  the  general  purpose  computer  market,  certain  IBM-induced 
structural  characteristics  of  the  computer  business  that  particularly 
entrench  and  magnify  a  dominant  market  share,  and  IBM's  exploita- 
tion of  certain  unfair  marketing  practices. 

I  I)M  has  created  and  l)uttressed  its  power  with  a  set  of  ''technological 
and  market  tie-ins"  which  enhances  its  al)ility  to  structure  in  ways  to 
insulate  its  market  position  fiom  competition. 

In  addition.  Il^M  threatens  to  extend  its  domination  of  the  computer 
market  to  the  related  markets  of  data  services,  professional  services, 
education,  and  remote  terminals — all  markets  suited  to  effective  com- 
petition among  smaller  companies. 

In  summary.  I  consider  that  the  decision  to  bring  suit  against  IBM 
was  extremely  courageous  on  the  part  of  Control  Data's  management. 

However,  if  the  Government  had  pursued  its  suit  against  IBM 
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earlier  we  would  not  have  taken  this  step.  In  retrospect  this  was  also  a 
very  sound  step  from  the  business  viewpoint. 

In  addition,  the  settlement  also  involved  a  sound  business  decision. 

In  fact,  Mr.  Norris,  our  chairman  and  chief  executive  officer,  lias 
called  this  "'the  best  business  decision"  he  had  ever  made. 

Senator  Hart.  Thank  .you  very  much.  I'm  really  not  sure  what 
conclusion  to  draw  from  the  chronology,  and  I'm  satisfied  that  vary- 
ing- conclusions,  depending  upon  who  looks  at  it  will  be  drawn.  But 
from  your  testimony  it  would  appear  that  in  January  of  1966  Control 
Data  went  to  the  Department  of  Justice;  that  in  December  of  that 
same  year  Control  Data  filed  its  action. 

The  Department,  just  about  3  years  after  Control  Data,  went  to 
hie  its  action,  and  trial  is  expected  to  begin  tliis  year. 

That  would  be  close  to  9  years  after  filing  the  complaint.  Is  my 
chronology  correct  ? 

]Mr.  DoxAOHUE.  ^fostly  Senator,  except  on  one  point.  We  did  file 
a  memorandum  with  the  Government  in  1966.  We  did  not  file  our 
complaint  until  December  of  1968. 

Senator  Hart.  1968  ? 

Mr.  DoxAGHUE.  Yes.  Through  1967  and  1968  we  were  compiling- 
evidence,  and  we  went  to  the  Justice  Department  in  December  of  1968 
and  asked  were  they  goiiig  to  do  anything:  and  the  answer  was  that 
no  action  was  contemplated,  so  on  the  lltli  of  December  we  filed. 

Then,  on  the  last  day  of  the  Johnson  administration  they  filed.  So 
they  actually  did  file  1  month  after  us,  l)ut  1  month  before,  for  some 
reason,  they  contemplated  no  action. 

Senator  Hart.  I  think  Mr.  Chumbris  had  a  comment. 

j\Ir.  Chumbris.  Thank  you  very  much,  ]Mr.  Chairman. 

Mr.  Donaghue,  hrst  we  thank  you  for  comiiig-.  Unfortunately. 
Mr.  Donaghue,  we  didn't  get  your  statement  until  about  5  p.m.  last 
night  and  it's  regrettable. 

I  only  bring  this  up  because  we  have  had  this  problem  before.  I'm 
onl}^  saying  it  for  the  record  so  that  people  who  come  before  the 
subcommittee  in  the  future  will  bear  in  mine!  that  you  and  many  other 
businessmen  have  a  particular  problem.  You  want  to  present  it  to  the 
subcommittee  in  your  best  light,  but  when  we  don't  get  a  statement 
until  the  end  of  a  long  day  of  heai'ings,  we  have  to  take  the  statements 
of  all  the  witnesses  who  are  going  to  testify  and  then  spend  the  rest  of 
the  night  analyzing  those  statements.  It  really  isn't  conducive  to  the 
best  type  of  a  legislative  hearing. 

That's  why  we  have  the  rule  that  statements  should  be  submitted 
72  hours  in  advance,  so  that  staff  can  go  over  them,  the  Senators  can 
go  over  them,  and  then  they  will  be  able  to  engage  in  colloquies  with 
the  witnesses  for  a  more  complete  record. 

The  significant  point  is  that  some  of  the  material  that's  in  your  state- 
ment and  the  two  statements  that  are  to  follow  are  basic  but  conti'o- 
versial.  If  Ave  had  those  statements  last  week  then  we  would  have  been 
able  to  engage  in  colloquies  Avith  the  prior  witnesses  on  those  issues 
for  a  more  complete  record. 

I  think  it  makes  the  plea  that  you  were  trying  to  stress  before  the 
subcommittee  more  difficult,  because  Ave  don't  get  a  complete  record. 

XoAv.  I  mentioned  earlier  during  the  hearings,  that  Mr.  Hellerman. 
Avho  Avas  handling  computer  industries  issues,  and  I  took  the  trouble 
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to  go  to  California  to  visit  plants  and  attended  a  3-day  conference 
of  the  computer  industry  about  18  months  ago  so  we  could  learn  how 
computers  were  made  and  learn  of  the  problems  facing  the  industry. 
That  was  fine,  but  we  have  not  been  able  to  get  the  details  that  you 
were  to  bring  out  in  your  paper  and  the  papers  of  two  economists. 
AVe're  learning  some  of  the  details  for  the  first  time.  This  is  the  first 
hearing  I  can  remember  in  17  years,  Mr.  Chairman,  with  the  impor- 
tance of  this  particular  issue  before  us,  that  not  one,  including  IP)]M, 
not  one  of  the  companies  Avhich  are  concerned  about  this  particular 
problem  bothered  to  send  us  the  background  material  of  Avhat  the  key 
issues  were  going  to  be  during  the  course  of  these  hearings. 

Xow,  with  Genera]  :\Iotors,  A.T.  &  T.  and  with  the  oil  industry 
hearings  coming  up  we  have  had  plenty  of  opportunity  eitlier  to  go 
to  them  or  they  come  to  us  to  give  us  this  basic  data. 

It  seems  to  me  it  places  this  subcommittee  and  some  of  the  Senators 
at  a  disadvantage  in  trying  to  get  to  the  key  issues. 

Xow,  I  will  say  that  Jack  Pierce,  on  behalf  of  the  Compu.ter  Indus- 
trv  Association,  2  or  ?>  months  ago,  did  furnish  some  background  which 
has  been  helpful.  And  Mr.  McGurk  and  ]\Ir.  Biddle.  when  we  were  in 
California  18  months  ago.  were  very  courteous  and  helpful  in  arrang- 
ing toure  of  some  of  the  plants  we  A'isited. 

I  bring  this  up  because  this  is  a  very  significant  hearing.  It's  a  tough 
issue  that  the  subcommittee  is  going  to  have  to  wrestle  witli.  But  if  we 
don't  have  the  information  ahead  of  time  we  are  not  going  to  be  able 
to  get.  at  least  in  this  first  round,  as  good  a  record  as  we  have  developed 
in  the  other  hearings — that  we  held  and  we  are  going  to  hold. 

If  it  sounds  like  I'm  chastising  the  peoi)le  VN-ho  are  appearing  before 
us,  I'm  sorry.  But  it's  for  the  benefit  of  the  witnesses  and  the  people 
who  are  interested  in  a  legislative  purpose  to  be  able  to  present  the 
statements  in  plenty  of  time. 

I'm  sorry,  Mr.  Chairman,  but  I  liad  to  say  this. 

Senator  Hart.  I^et  me,  without  softening  the  message,  explain  to 
the  Avitness  that  it's  a  perfectly  valid  comment,  but  it's  not  aimed 
at  him. 

It  is  a  problem  this  subcommittee  has  long  wrestled  with.  ]Mr.  Clium- 
l)ris  is  right.  The  staff  is  nuich  better  al^le  to  develop  the  kind  of 
record  that  all  of  us  try  to  have  if  the  testimony  is  available  to  them 
under  the  rules  of  72  hours  in  advance. 

It's  altogether  possible  that  there  are  some  witnc^sses  who  are  sensi- 
tive about  appearances,  who  would  think  it  wrong  to  talk  to  the  staff 
I]  months  ahead  of  time  and  some  inquiring  rejiorter  could  make  tliat 
a  very  ominous  and  questionable  piece  of  conduct. 

The  truth  is  it  would  not  be  fair  but  I  suspect  that  there  are  some 
who  think  the  better  course  of  wisdom  is  to  stay  away  from  us. 

Mr.  DoNAGiiUE.  Senator,  I  have  no  hesitation  at  all  of  visiting  with 
the  staff.  As  a  matter  of  fact  I  have  done  this  witli  some  of  the  staff 
membei*s  in  the  past. 

It  was  my  imjiression  in  sul)mitting  tliis  information  this  morning 
that  this  is  the  beginning  of  a  dialog  and  I  was  giving  you  a  viewpoint 
here. 

I  would  like  to  say  here  and  now  that  I'd  be  glad  to  come  back 
any  time,  either  informally  or  formally,  and  i-espond  to  whatever 
questions  j^ou  may  have  about  my  testimony  or  with  respect  to  all 
the  documentation  that  is  here. 
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I  thought  we  were  just  opening  up  the  discussion  and  that  this 
round  of  hearings  was  the  first  round  and  that  Me  would  be  called 
back,  because  it  is  a  deep  and  complex  subject  that  you've  heard  this 
week.  There  are  many  different  views  on  structurarrelief,  many  dif- 
fering views  on  whether  you  should  or  should  not  do  anything  with 
IBM  or  the  industry.  So,  I'd  say  I'm  available  at  any  time. 

Senator  Hart.  Well,  I  don't  Imow  how  many  "people  do  read  the 
record  but  the  72-hour  rule  should  be  observed. 

Mr.  O'Leary? 

Mr.  (  )"Leary.  Mr.  Donaghue,  why  did  you:  settle  ? 

Mr.  DoxAGHUE.  I  think  I  mentioned,  Mr.  O'l^ary,  that  that  was  a 
business  decision  made  on  the  part  of  Control  Data',  and  the  reasons 
are  many. 

One,  the  Justice  Department  had  the  suit  underway.  If  you  recall 
my  statement  that  if  Justice  had  started  the  suit  earlier  we  would 
not  have  gotten  involved. 

Two,  our  suit  was  using  a  great  deal  of  time  on  the  part  of  Con- 
trol Data  versus  management  and  the  costs  were  extremely  high. 

Three,  we  felt  that  the  offer  for  settlement  on  the  part  of  IBM  was 
reasonable. 

Mr.  O'Leary.  Was  destruction  of  the  data  retrieval  system  a  con- 
dition of  the  settlement  ? 

Ml'.  DoxAGHUE.  My  understanding  is  that  the  destruction  of  the  in- 
dex was  a  condition  of  settlement. 

Mr.  O'Leary.  With  respect  to  the  question  of  relief,  I  note  that 
both  of  the  plans  call  for  a  divestiture  of  IB^I's  component  produc- 
tion facilities. 

I  take  it  you  believe  that  that  is  feasible  and  would  not  retard  the 
advance  of  technology  ? 

Mr.  DoxAGHUE.  I  do. 

Mr.  O'Leary.  Second,  I  take  it  you  also  believe  that  any  relief  plan 
has  to  come  to  grips  with  IBM  World  Trade.  If  relief  just  applies  to 
IBM's  domestic  facilities,  is  it  your  view  that  World  Trade  would 
enter  the  U.S.  market  and  dominate  it  ? 

Mr.  DoxAGiiuE.  I  don't  see  any  way  we  coidd  really  stop  them.  If 
3'ou  break  the  others  up  into  sufficiently  small  entities  to  dissipate 
their  market  power  in  the  United  States,  the  Woi'ld  Trade  Corp.  is 
a  single  eiitity,  and  as  you  probably  realize,  it  has  becorae  two  dis- 
tinct eiitities  in  recent  months,  but  nevertheless,  its  manufacturing 
capability,  research  and  development  capability,  and  marketing  capa- 
bility Avould  certainly  make  it  still  the  most  powerful  computer  com- 
pany in  the  world  by  a  factor  of  two  to  three,  if  not  four  to  five. 

And  I  might  also  add,  as  far  as  com])uter  systems  growth  is 
concerned,  IBM  World  Trade  Corp.  is  in  the  fastest  growing  part  of 
the  foreign  marketplace. 

Mr.  O'Leary,  From  the  point  of  view  of  one  with  experience  in 
the  industry,  would  it  make  sense  to  link  some  of  IB^I's  domestic 
assets  to  portions  of  World  Trade  assets,  if  you  contemplate  some 
horizontal  divestiture  ? 

Mr.  DoxAGHUE.  We  examined  that  problem  and  gave  a  lot  of 
thought  to  how  it  could  be  accomplished,  and  came  to  the  conclusion 
we  just  didn't  know  how  to  do  it. 
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There  are  varying  reasons  for  tliis.  In  tlie  first  plan  that  we  de- 
veloped on  the  horizontal  divestiture  Ave  knew  a  fair  amount  about 
their  plant  stnicture  and  what  was  being  built  in  the  various  plants 
here  in  the  United  States. 

"We  didn't  have  that  kind  of  information  readily  at  hand  for  Western 
Europe  and  the  Far  East,  so  it  wasn't  as  readily  apparent  to  us  just 
how  you  could  go  about  this. 

I'm  not  saying  it  is  impossible.  I'm  just  saying  that  when  we  exam- 
ined it  for  the  IDTO  plan  we  just  didn't  know  liow  to  do  it. 

Mr.  O'Leary.  We  have  received  testimony  with  respect  to  the  dif- 
ferent functions  which  may  or  may  not  be  included  under  one  roof. 

We  earlier  received  testimony  that  the  CPU  and  systems  software 
should  be  left  under  one  roof,  with  respect  to  any  reorganization  which 
is  contemplated.  What  is  your  reaction  to  that  ? 

INIr.  DoNAGHUE.  There  are  certain  kinds  of  softAvare  that  are  so 
closely  tied  to  the  computer  itself — that  is  the  basic  operating  soft- 
ware— that  the  hardware  and  the  software  are  usually  developed  along 
in  parallel.  As  a  matter  of  fact,  in  many  iristances  of  computer  design 
that  I  can  recall,  one  has  influenced  the  other;  the  design  of  software 
has  influenced  the  design  of  hardware  and  vice  versa,  and,  therefore,  I 
think  that  there  are  certain  elements  of  software  that  must  stav  with 
the  CPU. 

INIr.  O'Leary.  With  respect  to  your  1970  plan,  did  that  contemplate 
that  each  of  the  computer  companies  would  be  capable  of  providing 
both  systems  and  applications  software  ? 

Mr.  DoNAGnuE.  Yes ;  it  did. 

^Ir.  O'Leary.  The  second  relief  proposal  contains  a  mixture  of  di- 
A'estiture  and  divorcement,  with  respect  to  the  di\'orcement  measures 
suggested,  how  long  was  that  divorcement  intended  to  last  ? 

Mr.  DoNAGHUE.  Well,  we  didn't  set  an  actual  time  limit  because 
it  would  vary  according  to  the  type  of  business.  Now,  the  divorce- 
ment wasn't  forever  and  so  it's  not  eternal  divorcement  from  the 
marketplace. 

First,  we  mentioned  that  if  it  was  done  it  had  to  be  policed,  and  that 
part  of  the  policing  action  would  determine  the  particular  form  of 
divorcement  and  the  timing  of  its  termination. 

Mr.  O'Leary.  One  of  the  measures  listed  involves  mandatory  use 
by  IBM  of  high  order  languages  and  mandatory  disclosure  of  prod- 
ucts specifications  and  design  technology  leading  to  hardware  and 
software  compatibility. 

Would  you  exj^lain  the  significance  of  that  provision  ? 

Mr.  Donaghue.  Yes.  I  think  some  of  the  other  peo])le  that  have 
testified  might  have  mentioned  something  about  this.  Let's  take  the 
software  area  first. 

One  of  the  most  difficult  problems  for  a  customer  who  does  have 
current  IBM  equipment  and  contemplates  making  a  change  to  an- 
other vendor  is  that  he  is  faced  with  the  problem  of  his  current  soft- 
ware and  his  capability  of  being  able  to  take  that  software,  which 
is  usually  a  huge  investment,  and  transfer  to  some  other  manufac- 
turer's. 

The  higher  the  level  of  product  language  that  is  used  the  easier 
it  is  to  accomplish  this.  Therefore,  if  we  all  happen  to  be  using  a 
higher  level  language — Algo,  Cobal,  Fortran — the  user  has  the  oppor- 
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tunity  to  actually  compare  the  new  hardware  system  that  he's  buying 
and  its  performance  and  not  have  to  worry  so  much  about  the  fact 
that  the  software  might  not  run  in  that  machine,  because  indeed  it 
should. 

Mr.  Gkaxfield.  Mr.  O'Leary,  would  you  yield  for  a  moment  ? 

I  just  didn't  understand  that.  Could  you  please  go  over  that  again? 

Mr.  DoxAGiiuE.  Yes.  Certainly. 

I'm  trying  to  rephrase  it  so  it  will  come  out  l)ettor. 

I  was  speaking,  primarily,  first  of  higher  level  languages  and  stand- 
ards involved  witli  higher  level  languages. 

The  concept  of  developing  higher  level  languages  in  the  first  place, 
and  of  evolving  standards  in  the  industry,  was  to  enable  read}-  trans- 
ferability of  programs  written  in  those  liigher  level  languages  from 
one  machine  to  another. 

The  higher  the  level  language,  following  the  set  of  standards  de- 
veloped by  the  industry,  the  easier  it  is  to  write  a  program  in  Fortran 
and  have  it  run  on  a  Control  Data  piece  of  equipment  today  and  a 
Univac  piece  of  equipment  tomorrow. 

The  closer  your  language  is  to  the  assembly  language  of  the  machine, 
or  the  code  of  the  machine,  the  more  difficult  this  transferability  is. 
So,  what  we  are  suggesting  here  is  mandatory  use  of  higher  level  lan- 
guages will  allow  future  users  an  opportunity  to  consider  the  hard- 
ware he  wishes  to  purchase  rather  than  consider  the  bulk  of  software 
written  in  loAver  level  langTiages  which  dictate  a  certain  progression 
in  computer  development,  going  from  one  model  of  an  IBM  machine 
to  another  model,  for  example. 

The  other  one  was  in  regard  to  product  specifications  and  design 
technology.  This  is  an  area  that  I'm  sure  you've  heard  about  from  the 
Computer  Industry  Association.  This  involves  specifications  in  input- 
output,  interface  specifications  of  all  kinds;  at  the  device  level  and  at 
the  channel  level. 

The  problem  that  lias  been  pointed  out — I  think  Mr.  Sanders  also 
mentioned  this  yesterday — is  that  when  you  design  a  device  for  the 
marketplace  and  you  see  the  biggest  part  of  the  marketplace  belonging 
to  IBM,  you  will  design  a  device  that's  compatible  with  IBM's.  Unless 
you  know  their  design  specifications,  or  unless  they  are  designed  to  a 
standard — one  of  the  two — then  you're  always  behind  and  have  to 
wait  until  their  model  is  in  the  marketplace  before  you  know  what  you 
should  design.  Product  specifications,  if  made  available  to  competition 
once  they're  amiounced,  or  once,  as  I've  heard  said,  introduced  to  the 
Government,  and  then  released  to  the  public,  tend  to  help  a  number  of 
the  small  companies. 

Mr.  O'Leary.  Does  the  second  relief  proposal  represent  a  backing 
away  from  the  first,  or  a  backing  away  fi-om  horizontal  divestiture? 

Mr.  DoNAGHUE.  It  does  not  preclude  horizontal  divestiture  as  sug- 
gested in  the  first  one ;  but  what  we're  concerned  about,  and  have  been 
in  our  company,  is  to  prevent  IB]M  from  continuing  its  monopolistic 
position  in  the  segment  of  the  business  that  was  dying  out  anyway  and 
allowing  them  to  move  into  new  market  areas  and  fully  dominate  them. 

We're  in  a  very  volatile  industry,  as  you  well  know.  You've  heard 
presentations  on  how  lapidly  the  technology  has  changed  over  the  last 
20  years,  but  segments  of  the  business  are  also  changing. 

The  marketplace  seems  to  be  constantly  changing.  One  part  is  grow- 
ing faster  than  the  other  and  what  our  concern  is  that  maybe  when  and 
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if  we  ever  achieve  some  type  of  relief  for  the  industry,  it  might  just  be 
the  type  of  relief  that  I*B]M  would  welcome,  because  there  are  faster 
o-rowinff  segments  of  the  indust  ry  that  they'd  prefer. 

One  that  was  mentioned  yesterday  was  the  telecommunications  in- 
dustry. Back  in  our  197:2  relief  plan  we  recognized  that,  too.  So,  we  may 
not  be  backing  away  from  the  total — the  horizontal — divestiture.  We 
know  that  it  presents  a  number  of  problems  but  we  also  have  said  that, 
in  itself,  will  not  suffice. 

Mr.  O'Leary.  My  last  question  is  what  do  you  think  is  necessary  as  a 
minimum  for  etfective  relief? 

Mr.  DoNAGHUE.  I  would  have  to  say  onr  No.  2  plan,  or  second  plan, 
as  a  minimum. 

Senator  Hart.  Mr.  Chumbris  ? 

]Mr.  Chumbris.  AVe  have  no  questions,  Mr.  Chairman. 

]Mr.  Gr<\xfield.  I  have  just  one. 

Who  is  the  economist  that  was  your  consultant  on  divestiture  ? 

INIr.  DoNAGiiUE.  Joseph  Peck. 

]Mr.  Granfield.  Thank  you. 

Senator  Hart.  Thank  you  ^■ery  much,  Mr.  Donaghue. 

[The  following  was  received  for  the  record :] 

MATERIAL  RELATING  TO  THE  TESTIMONY  OF  HUGH  P.  DONAGHUE 

Exhibit  1. — Prepared  Statement  of  Mr.  Donar/hue 

I'KKPARED  Statement  of  Hxtgh  P.  Donaghue,  Assistant  to  the  Chairman  of 
THE  Board.  Control  Data  Corp..  Washington,  D.C. 

Mr.  Chairman,  I  am  Hugh  P.  Donaghue,  Assistant  to  the  Chairman  of  the 
Board  of  Control  Data  Corporation.  I  am  pleased  at  the  opportunity  to  appear  be- 
fore this  Ctimmittee  to  review  for  you  the  historical  development  of  Control 
Data's  anti-trust  lawsuit  against  the  International  Business  Machines  Corpora- 
tion. 

Control  Data  Corporation  is  a  major  manufacturer  of  computers  and  related 
computer  peripheral  equipment  not  for  our  own  systems  needs,  but  we  also  manu- 
facture peripheral  equipment  for  other  computer  manufacturers  in  the  United 
States  and  abroad.  In  1973,  our  computer  operations  produced  revenues  of  $948 
million.  Of  this,  $330  million  was  overseas  business.  We  operate  in  31  coun- 
tries worldwide  and  employ  nearly  35,000  people  in  our  computer  business. 

The  corporation  was  founded  in  1957  by  William  C.  Norris,  our  Chairman  of 
the  Board.  The  growth  of  Control  Data  since  it's  formation  in  1957  was  the  result 
of  careful  concentration  in  selected  areas,  particularly  in  scientific  computing, 
and  the  avoidance  of  general  competition  with  the  very  much  larger  companies  in 
the  industry.  The  technological  excellence  of  Control  Data's  equipment,  coupled 
with  a  careful  marketing  effort,  enabled  the  company  to  gain  an  initial  foothold 
in  the  industry. 

Control  Data's  first  product,  the  model  1G04  computer,  was  a  great  success  and 
IBM  was  startled  to  see  us  getting  orders  from  the  prestigious  organizations  that 
were  its  first  users.  The  1604  was  announced  in  1957  and  it  gained  virtually  im- 
mediate acceptance.  It  offered  more  price /performance  to  the  important  scien- 
tific segment  of  the  market  than  any  other  large  computer.  Because  that  type  of 
customer  relied  mostly  on  his  own  software,  it  was  necessary  to  offer  only  a 
minimum  amount  of  software  and  professional  service  support  with  the  com- 
puter. IBM's  bundled  pricing  policy  where  hardware  and  software  were  provided 
as  a  package,  and  which  could  be  applied  to  all  types  of  users,  made  it  possible  for 
(~'ontrnl  Data  to  set  a  lower  price  and  yet  maintain  a  reasonable  profit  on  the 
total  1604  system.  This  was  accomplished  by  including  only  a  minimum  of  soft- 
ware and  support  since  the  scientific  customer  didn't  really  need  or  want  the 
extra  software  and  support. 

Tlie  wide  acceptance  of  the  1004  started  Control  Data  on  its  way  to  becoming 
a  major  computer  company.  It  also  started  a  chain  of  events  within  IBM  that 
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took  quite  a  diffex-ent  direction.  IBM's  reaction  at  first  appeared  confused  be- 
cause there  wasn't  any  legitimate  way  to  compete  with  the  1(504  without  a  major 
change  in  IBM  pricing  policy.  Ultimately  they  reacted  violently,  principally  by  the 
announcement  of  new  computer  models  that  were  only  slightly  modified  versions 
of  their  existing  model  7090  computer  and  with  prices  well  below  the  1604.  For 
almost  a  year  after  the  announcement  of  the  first  modified  version  of  the  7090 
in  1961,  Control  Data  was  unable  to  get  an  order.  Finally  we  succeeded  in  get- 
ting some  more  orders  by  lowering  our  price  and  increasing  performance. 

Also,  we  hastened  to  bring  out  a  new  computer,  the  model  o600.  Each  time  that 
Control  Data  offered  improved  price/perforaiance.  IBM  countered  by  announce- 
ment of  further  reductions  in  prices  of  slightly  modified  existing  products  or  new 
"paper"  machines.  In  addition,  buy-back  arrangements,  large  educational  dis- 
counts, and/or  excessive  free  analyst  support  was  provided  for  those  users  with 
less  experienced  staffs.  Our  3600  was  followed  by  the  6600  and  again  IBM 
countered  in  the  same  manner  and  the  struggle  was  prolonged  for  more  than 
ten  years. 

A  more  detailed  picture   r»f  various  product   announcements   is  interesting : 

1957-58. — Philco  had  announced  the  model  2000  (first  installation  1957),  and 
Control  Data  the  CDC  1604  (first  installation  January  1960).  both  of  which 
were  solid  state  computers  (the  first  of  such  to  be  offered  in  the  commercial 
marketplace).  IBM  then  started  to  talk  about  a  "solid  state  709,"  which  they 
said  would  be  bigger  and  faster  than  the  709  "when  delivered." 

i.9.5S.— CDC  obtained  its  fourth  order  for  a  CDC  1604  from  Couvair  to  be  used 
in  an  Air  Force  installation.  Convair's  purchasing  manager  telephoned  an  IB^I 
officer  in  Xew  York  just  prior  to  awarding  that  order  to  CDC,  and  a  Vice 
President  of  CDC  heard  him  ask  if  IBM  was  going  to  bid  a  "solid  state  IBM 
709,"  because  the  Air  Force  recently  had  decided  it  would  only  order  solid  state 
computers  for  the  future.  IBM  declared  it  would  not  bid  such  a  machine  at  that 
time.  Couvair  awarded  the  order  to  us  for  a  CDC  1604.  About  one  month  lafer 
IBM  announced  its  IBM  7090,  the  long-awaited  "solid  state  IBM  709."  with  per- 
formance that  IBM  said  was  equal  to  or  greater  than  the  CDC  1604.  which  was 
then  the  largest  solid  state  computer  being  offered  for  commercial  sale  in  tlip 
world. 

1!)59.— IBM  installed  its  first  model  7090  in  November  1959. 

J960.— CDC  delivered  its  first  model  1604  in  January  1960. 

1961. — IBM  undercut  the  price  of  its  model  7090  by  announcing  two  modified 
versions  of  it.  called  the  7040  (first  installation  1962)  and  the  7044  (first  in- 
stallation 1962)  to  provide  a  wider  range  of  performance.  By  the  announce- 
ment of  what  we  termed  "fighting  machines,"  IB:M  killed  the  CDC  1604  and 
almost  knocked  us  out  of  the  big  computer  market  and  out  of  business  (we  had 
a  dry  spell  of  many  months  where  we  received  no  new  orders).  CDC's  only 
retaliatory  capability  came  from  announcing  the  larger,  more  eflRr-ient  CDP 
1604A  (first  installation  1963),  which  again  was  hopefully  to  be  the  largest  and 
most  powerful  computer  in  the  world. 

1962. — IBM  retaliated  with  the  7094,  which  was  a  field  upgraded  version  of 
their  7090.  CDC  was  forced  to  respond  with  the  model  3600.  which  was  an  up- 
graded version  of  our  I604A.  The  CDC  3600  (first  installation  1963)  was  more 
powerful  than  the  IBM  7094. 

1963. — IBM  responded  by  announcing  and  starting  deliveries  of  their  model 
7094-11,  which  was  an  upgraded  version  of  tlie  IBM  709J.  IB:m  was  bound  and 
determined  that  CDC  should  not  get  ahead  of  IBM  in  producing  tlie  largest 
computer  in  the  world. 

Control  Data  announced  its  CDC  6600  early  in  1963.  and  the  first  CDC  6600 
was  delivered  in  September  1964.  Meanwhile,  in  1963  IBINI  talked  with  a  number 
of  specific  large  scale  computer  customers,  such  as  the  Atomic  Energy  Commis- 
sion's Livermore  Laboratories  concerning  a  whole  new  line  of  machines  known 
by  various  model  numbers  in  pre-announcement  versions,  said  line  of  machines 
to  include  very  large  computers  at  the  level  of  CDC's  66(K)  or  higher. 

196ff. — April  7.  1964.  IBM  announced  its  new  360  series  of  computers  (so-called 
third  generation)  and  then  announced  that  the  new  line  lacked  an  extra  large 
computer.  HoweA'er.  by  May  19(>4.  IBM  started  making  a  series  of  proposals  for 
giant  computers  to  Livermore  Laboratories  and  others,  including  the  following: 

Model  nnmher  and  date  inirodured 
IBM  360/90.  May  1964  (this  machine  was  withdrawn  in  August  1965—15  months 

later). 
IB:M  360/92,  August  1964. 
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IBM  360/94,  Xovemher  1004. 
IBM  360/91,  January  1966. 
IBM  360/91K,  January  1966. 
IBM  360/91L,  January  1966. 
IBM  360/95,  August  196.". 

The  model  IBM  360/92  was  described  by  IB:M  as  providing  siieed.s  of  3  niilliim 
executions  per  second,  making  it  comparable  to  the  CDC  6600. 

The  model  IBM  360/91  was  formally  announced  on  January  IS.  1966.  and  tlie 
January  21,  1966,  issue  of  the  Wall  Street  Joiirnuh  in  announcing  that  the  model 
!tl  series  were  the  upper  end  of  the  System  360  family  of  computers,  said  that 
these  announcements  effectively  "scorched"  rumors  that  IBM  would  drop  out  of 
the  super  computer  market.  Certainly  there  could  be  no  doubt  that  this  was 
IBM's  intent. 

Late  in  1964,  because  of  the  IBM  actions,  Contr(jl  Data  found  itself  in  ex- 
tremely serious  circumstances.  It  had  not  fully  recovered  from  the  devastating 
blow  to  the  1604.  Also  the  1604A  and  the  3600  never  gained  very  profitable  posi- 
tions because  of  IBM's  C(jntinuing  announcements.  Control  Data  had  been  mak- 
ing a  number  of  proposals  to  the  Bettis  and  KAPL  Laboratories  of  the  AEC!  for 
(>600  computers.  The  date  of  the  first  proi)osal  was  Ai»ril  1964.  Shortly  after  the 
submission  of  the  first  proposal,  we  were  ntjtified  that  contracts  were  going  to 
be  negotiated.  Just  prior  to  the  beginning  of  negotiations,  the  rumor  had  it  that 
IBM  had  re-submitted  their  proposal  and  was  offering  a  computer  four  times 
the  capability  of  the  6600  at  a  substantially  lower  price.  Soon  officials  notifica- 
tion was  made  to  CDC  that  both  laboratories  had  selected  another  manufacturer. 
Six  months  later  we  learned  that  negotiations  with  IBM  had  not  been  con- 
chuled,  and  we  were  invited  back  for  further  negotiations.  Ultimately,  Control 
Data  received  the  contracts;  however,  only  after  price  concessions  of  over  $6 
million  and  costly  concessions  on  performance  improvement  and  guarantees.  The 
temporary  loss  of  the  Bettis  and  KAPL  contracts  and  the  aggressive  selling  of 
large  "paper"  machines  by  IBM,  again  brought  Control  L^ata  orders  to  a  virtual 
standstill  for  many  months. 

We  don't  have  full  information  on  the  number  of  360/90  series  computers 
that  IB:\I  produced.  HoweA'er.  we  do  know  that  this  number  was  very  limited 
and.  in  fact,  we  believe  certain  models  were  never  produced  at  all.  Moreover, 
we  also  know  that  they  suffered  huge  losses  on  the  development  and  manufacture 
of  these  models — losses  far  greater  than  any  corporation  would  normally  l)e 
willing  to  accept  unless  the  purpose  was  to  submerge  competition. 

By  1964  it  was  apparent  that  unless  the  U.S.  Government  would  again  bring 
anti-trust  action  against  IBM  we  would  have  to  resort  to  legal  action  ourselves 
and  we  began  to  Ituild  up  a  file  of  evidence  of  unfair  practices.  Early  in  1966  we 
requested  the  Oppenheimer  law  firm  in  St.  Paul  to  analyze  the  situation  in  the 
light  of  the  anti-trust  laws  and  to  prepare  a  presentation  for  Control  Data's  Board 
of  Directors. 

On  July  15,  1965,  a  presentation  was  made  to  the  Control  Data  Board  and 
the  Oppenheimer  firm  was  authorized  to  begin  to  collect  evidence  from  Control 
Data's  marketing  stait  on  IBM's  marketing  practices,  which,  when  taken  to- 
gether with  its  market  share,  should  spell  out  a  violation  of  the  anti-trust  laws. 
The  results  of  this  investigation  were  to  be  sulunitted  to  the  Anti-trust  Division 
of  the  U.S.  Justice  Department  as  grounds  for  a  government  investigation  of 
IBM  which  might  lead  to  a  suit  by  the  government  against  IBINI.  It  was  fnrtlier 
planned  that  such  legal  efforts  could  serve  the  additional  purpose  of  providing 
the  foundation  for  a  suit  by  Control  Data  in  the  event  the  U.S.  Government  failed 
to  act. 

Starting  in  January  1966.  Control  Data  submitted  a  numlier  of  written  memo- 
randa to  the  Anti-trust  Division  and  had  numerous  conferences  in  Washington 
in  an  effort  to  ]»oint  out  the  need  for  immediate  governmental  action  against 
IBM.  I  have  here,  and  will  include  for  the  record,  a  copy  of  a  memorandum 
submitted  to  the  Justice  Department  in  January  of  1966.  This  document  de- 
scribes in  detail  the  abuses  that  had  occurred  up  until  that  time.  Tlie  Justice 
Department  displayed  considerable  interest  and  even  exhibited  some  enthusiasm 
for  government  action.  The  Chief  of  the  Anti-trust  Division,  however,  told  tis 
in  October  of  1966  that  the  chances  of  the  government  taking  action  liefore 
April  1,  196.'^.  were  very  slight.  This  date  was  important  to  Control  Data,  since 
it  was  possible  that  statutes  of  limitations  would  expire  on  certain  allegations 
concerning  IBM's  practices  vis-a-vis  CDC's  1604  computer. 
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Oin-  c'tillection  of  data  on  unfair  marketing  practices  continued  tliru  1967  and 
into  19(>8.  In  the  fall  of  19G8  it  was  the  considered  judsnient  of  Control  Data 
management  that  the  Department  of  Justice  was  not  going  to  take  any  action 
against  IBM.  Indeed,  in  early  December  1968.  our  legal  counsel  visited  the  De- 
partment of  Justice  and  was  informed  that  no  legal  action  was  contemplated. 
Therefore,  on  December  11.  1968,  Control  Data  tiled  suit  in  the  United  States 
District  Court  in  Minnesota.  I  have  a  copy  of  tliat  complaint  for  inclusion  in 
the  record  if  you  so  desire,  Mr.  Chairman. 

Tlie  Cori>oration  undertook  this  action  with  full  realization  of  the  magnitude 
of  the  task  that  lay  ahead.  Preparation  and  aggressive  pursuit  of  the  lawsuit 
against  IBM  would  obviously  require  an  enormous  effort  extending  over  many 
years.  This  wouldn't  be  an  ordinary  lawsuit.  It  would  be  technically  complex 
and  there  would  be  an  enormous  number  of  documents  involved.  IBM's  defense 
would  be  massive  and  shrewd.  Many  of  our  employees,  particularly  those  in  the 
upper  echelon  of  management  would  be  required  to  assist  the  lawyers  as  well  as 
participate  as  witnesses  at  the  trial.  Nevertheless,  the  management  of  Control 
Data  felt  that  the  lawsuit  was  necessary  for  our  survival. 

The  task  was  indeed  enormous.  A  para-legal  staff  of  approximately  120  peo- 
ple were  engaged  in  the  discovery  process,  in  screening  l)etween  2.5-40  million 
documents  in  various  IBM  files  throughout  the  country.  Of  those,  more  than  one 
million  documents  were  copied  on  microfilm  as  being  relevant  to  our  allegations. 
An  automated  data  base  was  established  and  software  developed  for  an  infor- 
mation retrieval  system  to  provide  access  to  relevant  documents.  Of  the  one 
million  documents  that  were  copied  into  microfilm,  between  80-100,000  of 
these  were  put  into  the  automated  data  base.  This  also  required  extensive  coding 
key  punching,  verifying,  etc.  We  employed  over  10  full  time  lawyers  on  the  case 
and  had  20  additional  lawyers  available  on  a  part  time  basis.  IBM  employed 
about  5  times  as  many. 

For  their  part,  w^e  estimate  that  IBM  reviewed  over  120  million  documents 
of  Control  Data's  and  they  copied  over  6  million  of  these  as  being  relevant  to 
either  their  defense  or  to  a  counterclaim  that  they  had  filed  against  Control 
Data.  Up  until  the  time  of  settlement  in  January  1973,  our  lawyers  had  taken 
over  100  depositions  from  individuals  throughout  the  United  States  and  at 
the  time  of  settlement,  the  bulk  of  this  effort  had  not  really  begun. 

As  I  stated  we  did  settle  our  case  with  IBM  in  January  1973.  The  settlement 
called  for  the  transfer  to  Control  Data  of  their  Service  Bureau  Corporation 
subsidiary,  and  the  payment  to  Control  Data  of  101  million  dollars.  Out  of  the 
101  million  dollars,  15  million  was  for  settlement  of  Control  Data's  costs  in- 
curred in  the  preparation  of  its  lawsuit.  It  is  impossible  to  estimate  what  the 
total  costs  would  have  been  if  we  had  proceed  to  trial.  But.  when  you  consider 
the  additional  effort  involved  in  the  construction  of  the  case  and  the  fact  that 
we  intended  to  use  our  computer  data  base  with  direct  access  by  terminal  dur- 
ing the  actual  trial,  the  costs  involved  would  have  been  very  large. 

I  would  now  like  to  address  the  issue  of  structural  relief  for  the  computer 
indiTstry  :  given,  the  Government's  successful  conclusion  of  its  anti-trust  suit 
against  IBM.  As  the  Control  Data  lawsuit  proceeded  the  Corporation  retained 
an  economist  to  look  into  the  question  of  structural  relief  for  the  industry  with 
a  view  towards  increasing  competition  but  without  substantial  co.st  to  the  econo- 
my as  a  whole.  In  1970  a  document  was  produced  by  this  consultant  entitled. 
"Achieving  Effective  Competition  in  the  Computer  Industry,"  and  subtitled.  "A 
Plan  for  Divestitute."  I  have  a  copy  of  this  document  and  would  be  pleased  to 
submit  it  for  the  record  if  you  so  desire.  On  September  1,  1970,  a  copy  of  this 
document  was  submitted  to  the  Department  of  Justice. 

The  divestitiire  measures  in  this  plan  are  quite  extensive  and  involve  the 
formation  of  five  computer  systems  companies,  a  Federal  Systems  Company,  a 
Terminal  Company,  a  Components  Company,  and  a  Service  Company  engaged 
in  leasing,  maintenance  and  support  of  out-of-production  .systems.  In  addition, 
four  "vertical"'  divestitures  breaking  off  the  Service  Bureau  Corporation,  which 
Control  Data  has  since  acquii-ed  as  part  of  our  settlement  with  IBM,  the  Office 
I'roducts  Division.  Science  Research  Associates,  and  World  Trade  Corporation. 

With  respect  to  the  five  compiiter  companies,  it  was  realized  that  this  would 
require  some  plant  splitting.  Specifically,  the  en.2rineering  function  and  some 
manufacturing  lines  woiild  have  to  be  transferred.  In  addition,  the  softwai'e 
functions  would  have  to  be  distributed.  The  plan  does  not  envision  giving  each 
company  a  full  line  of  peripherals. 

Forming  the  entities  contemplated  in  the  1970  plan  in  such  a  fashion  as  to 
achieve  a  healthy  balance  appears  to  l)e  the  most  serious  defect  in  this  plan. 


5487 

The  Dlan  presumes  that  all  overseas  operations  would  be  consolidated  in  the 
AVorld  Trade  Corporation.  The  results  in  World  Trade  Corporation  being  the 
lir-est  entity  with  nearly  a  full  range  of  products  and  full  integration  from 
coiuponents  to  final  device.  The  product  line  would  extend  from  System  3 
to  S70/155  The  power  of  the  World  Trade  Corporation  is  certainly  great  enough 
under  the  approach  of  this  plan  to  dominate  the  other  entities.  Unless  the 
rourt  could  prevent  the  World  Trade  Corporation  from  competing  in  the  U.S. 
market,  it  appears  the  World  Trade  Corporation  would  repeat  history  by 
ultimately  dominating  the  industry. 

\t  the  other  end  of  the  spectrum,  there  are  companies  which  would  have  the 
Svstem  3  product  line  with  low  profit  margins  and  high  marketing  costs.  The 
Service  Company,  holding  the  out-of-production  leases,  would  be  faced  witli 
intense  competition  from  the  five  computer  companies  each  trying  to  "churn 
the  lease  base"  to  get  their  equipment  installed.  This  suggests  that  there  couhl 
be  substantial  deterioration  in  the  rental  and  purchase  prices  of  older  equipment. 
The  practically  of  establishing  a  Terminal  Company,  in  the  1970  plan,  also 
rests  upon  the  extent  to  which  the  other  companies  are  divorced  from  the  termi- 
nal business.  The  plan  does  not  specifically  address  this  issue.  Assuming  there 
are  no  restrictions  on  the  other  companies,  it  appears  that  the  terminal  opera- 
tion might  not  survive  except  as  a  supplier  of  a  limited  variety  of  volume  pro- 
duced devices. 

In  reflecting  on  this  plan,  members  of  Control  Data's  management  were  con- 
cerned about  the  risk  of  adversely  affecting  the  U.S.  position  of  dominance 
in  the  world  market  and  minimizing  the  possibility  of  turmoil  that  some  think 
would  result  from  the  dismemberment  of  IBM  into  sufficiently  small  entities 
to  dissipate  IBM's  market  power.  Therefore,  a  second  plan  was  developed 
suggesting  relief  measures  that  would  lessen  IBM's  monopoly  power  in  the 
general  computer  market  by  a  combination  of  structural  relief  and  injunctions 
prohibiting  IBM's  monopolistic  practices  in  that  market.  Additional,  the  sug- 
gested measures  would  immediately  insulate  and  therefore  avoid  IBM's  potential 
dominance  of  the  related  markets  of  data  services,  professional  services  and 
remote  terminals. 

This  relief  proposal  differs  substantially  in  that  it  is  not  directed  specifically 
to  restructuring  the  computer  systems  business.  The  approach  recognized 
practical  problems  with  restructuring  the  computer  systems  operations  and 
instead  looks  to  containment  to  prevent  the  spread  of  IBM's  monopoly  power 
into  related  growth  industries. 

Here  structural  relief  involves  limited  divestiture,  and  dP'orcement  of  related 
activities.  Specifically,  the  plan  calls  for  divestiture  of  the  Components  Division, 
the  Service  Bureau  Corporation,  and  the  Office  Products  Division.  The  plan 
would  divorce  IBM  from  the  remote  terminals,  data  communications,  profes- 
.sional  sei-vices,  and  educational  .services  business.  The  plan  calls  for  injunctive 
prohibitions  against  essentially  the  same  practices  provided  for  in  the  Depart- 
ment of  Justice  memorandum.  I  also  have  a  copy  of  this  relief  plan  which  I 
would  also  be  pleased  to  submit  for  the  record. 

This  plan  is  intended  to  recognize  the  distinct  and  yet  interrelated  character 
of  the  many  markets  or  sub-industries  that  comprise  the  electronic  data  process- 
ing sector  of  the  economy.  It  is  important  to  recognize  that  the  effectiveness  of 
the  proposed  relief  is  dependent  upon  the  implementation  of  the  entire  group  of 
measures  because  of  their  interrelationship. 
The  suggested  measures  are  : 

Divestiture  of  IBM's  Components  Division  and  prohibition  of  IBM  from 
re-entering  the  business  of  manufacturing  semiconductors  or  other 
components. 

Divorcement  of  IBM  from  the  business  manufacturing  and  marketing 
remote  terminals  and  communications-oriented  equipment,  including  data 
preparation  equipment  applicable  to  remote  terminals. 

Divestiture  of  the  Service  Bureau  Corporation  (SBC)  and  divorcement 
of  IBM  from  the  data  services  and  time-sharing  businesses. 

Divorcement  of  IBM  from  the  business  of  providing  professional  services, 
and  education/training  (other  than  providing  those  services  associated 
directlv  with  its  computer  sales),  and  divestiture  of  Science  Research  Asso- 
ciates (SRA). 

Divestiture  of  IBM's  Office  Products  Division  and  divorcement  of  IBM 
from  the  type  of  business  conducted  by  that  Division. 
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Mandatory  use  by  IBM  of  higher  order  languages,  and  mandatory  dis- 
closure of  product  specitications  and  design  technology  leading  to  hardware 
and  software  compatibility. 

Prohibitions  against  unfair  and  predatory  pricing  practices,  including  (a) 
bundling,  (b)  hidden  discounts,  (c)  discriminatory  pricing,  and  (d)  "fight- 
ing machines." 

Prohibition  against  marketing  "paper  machines." 
These  measures  of  structural  and  injunctive  relief  must  be  coupled  with  a 
suitable  means  of  ix)licing.  To  enhance  its  effectiveness,  the  court  decree  should 
contain  provisions  permitting  IBM  competitors  and  customers  to  bring  enforce- 
ment actions. 

IBM's  persisting  market  dominance  is  founded  in  its  monopolistic  .share  of 
the  general  purpose  computer  market,  certain  IBM-induced  structural  character- 
istics of  the  computer  business  that  particularly  entrencli  and  magnify  a  domi- 
nant market  share,  and  IBM's  exploitation  of  certain  unfair  market  practices. 
IBM  has  created  and  buttressed  its  power  with  a  set  of  "technological  and 
market  tie-ins"  which  enhance  its  ability  to  structure  the  market  in  ways  to 
insulate  its  market  position  from  competition. 

In  addition,  IBM  threatens  to  extend  its  domination  of  the  computer  market 
to  the  related  markets  of  data  senaces,  professional  services,  education  and  re- 
mote terminals — all  markets  suited  to  effective  competition  among  smaller 
companies. 

In  summary,  I  consider  that  the  decision  to  bring  suit  against  IBM  was  ex- 
tremely courageous  on  the  part  of  Control  Data's  management.  However,  if  the 
Government  had  jiursued  its  suit  against  IBM  earlier  we  would  not  have  taken 
this  step.  In  retrospect  this  was  also  a  very  sound  step  from  the  business  view- 
point. In  addition,  the  settlement  also  involved  a  sound  business  decision.  In 
fact,  Mr.  Norris,  our  Chairman  and  Chief  Executive  Officer  has  called  this  "the 
best  business  decision"  he  had  ever  made. 


Exhildt  2. — Copy  of  Complaint,  Control  Data  Corp.  v.  IBM 

In  the  District  Court  of  the  ITnited  States  for  the  District  of  Mixxesota, 

Third  Dhision 

Civil  Action  No. : 
Filed : 

Control  Data  Corporation,  plaintiff, 

vs. 

International  Business  Machines  Corporation,  defendant. 

complaint 

Plaintiff,  Control  Data  Corporation,  brings  this  action  against  Defendant, 
International  Business  Machines  Corporation,  and  complains  and  alleges  as 
follows : 

I.  jurisdiction  and  venue 

1.  This  complaint  is  filed  and  this  action  is  instituted  imder  Sections  4  and  1<3 
of  the  Clayton  Act  (15  U.S.C.  Sections  15  and  26).  and  pursuant  to  28  U.S.C.  Sec- 
tion 1337,  in  order  to  recover  damages  for  past  violations  and  to  obtain  injunc- 
tive relief  against  continuing  violations  of  Section  2  of  the  Sherman  Act  (15 
U.S.C.  Section  2). 

2.  Defendant  International  Business  Machines  Corporation  (hereinafter  "De- 
fendant IBM")  maintains  offices,  transacts  buisness  and  is  found  within  the 
District  of  Minnesota. 

11.  parties 

3.  Plaintiff  is  a  coriJoration  organized  under  the  laws  of  the  State  of  Delaware 
with  its  principal  place  of  business  and  administrative  headquarters  in  Bloom- 
ington.  Minnesota.  It  is  the  assignee  of  and  successor  in  interest  to  Control  Data 
Corporation,  a  Minnesota  corporation  organized  in  1957.  Plaintiff  is  engaged  in 
the   development,   design,   manufacture   and   marketing  of  computers,   related 
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l)erii)lier:il  equiinneut,  supplies  and  services  iu  comiietitiou  with  Defendant  IBM. 
I'laintilf  niantains  mannfacturini;-.  research,  and  sales  facilities  throughout  the 
United  States  and  in  a  uuniber  of  foreign  countries. 

4.  Defendant  IBM  is  a  corporation  organized  under  the  laws  of  the  State 
i>f  New  York  and  is  engaged  in  the  development,  design,  manufacture,  and 
marketing  of  computers,  related  peripheral  equipment,  supplies  and  services. 
Defendant  IB:M  maintains  manufacturing  and  research  facilities  at  numerous 
locaticns  throughout  the  United  States  and  ahroad,  and  markets  its  products 
and  related  services  from  well  over  1,000  offices  located  in  the  United  States  and 
in  at  least  105  foreign  countries. 

III.  DEFINITIONS 

5.  As  used  in  this  Complaint,  unless  otherwise  indicated  or  qualified : 

(a)  "Computer"  means  a  general  purpose  stored  program  digital  computer 
system  which  is  an  electronic  device  designed  to  solve  many  types  of  data 
processing  or  computational  problems,  the  exact  nature  of  which  problems 
may  have  been  unknown  at  the  time  of  its  de.sign ;  in  solving  such  problems,  all 
iiiuintities  and  variables  of  data  are  represented  by  alphameric  characters 
which  are  expressed  as  discrete  or  discontinuous  electrical  impulses  and  trans- 
ferred into  and  stored  in  the  device  together  witli  one  or  more  programs  or 
sets  of  instructions,  also  represented  by  electrical  impulses,  which  internally 
stored  programs  direct  or  cause  the  performance  of  sequences  of  arithmetic 
and  logical  operations  with  respect  to  the  data  as  well  as  such  internally  stored 
programs.  "Computer"  includes  input  and  output  devices  and  their  control  units ; 
storage,  arithmetic,  control  and  logical  units;  and  associated  basic  software. 

(b)  "Peripheral  equipment"  means  those  units  of  a  computer,  as  above  de- 
Hned,  consisting  of  such  equipment  as  input  or  output  and  external  information 
storage  devices. 

<cl  "Tabulating  equipment"  means  machines  and  devices  used  for  entering, 
converting,  receiving,  classifying,  computing,  and  recording  data  by  means  of 
punched  paper  or  tabulating  cards.  Tabulating  machines  and  devices  may  be 
electrically  connected  to  computers  (in  which  case,  they  are  included  within 
tile  detinitions  of  "computer"  and  "peripheral  equipment''),  or  an  interconnected 
group  or  grouping  of  such  machines  and  devices  may  perform  their  task  me- 
chanically or  electro-mechauically  entirely  independent  of  a  computer,  generally 
controlled  by  means  of  externally  wired  programs  (in  which  event  they  are 
referred  to  as  "tabulating  systems"). 

(d)  "Hardware"  means  the  mechanical,  magnetic,  electrical  and  electronic 
devices  and  other  tangible  components  of  a  computer,  including  peripheral 
equipment,  as  contrasted  with  software  or  programs. 

(e)  "Programs"  or  "software"  are  routines  or  sets  of  instructions  which  con- 
trol the  operation  of  the  hardware.  Programs  or  software  can  be  of  several  types, 
including  operating  system  programs,  compiler  and  assembler  programs,  and 
applications  programs.  "Operating  system  programs"  are  programs  controlling 
such  elements  of  the  fundamental  operation  of  the  computer  as  flow  of  jobs 
and  data  within  the  computer.  "Compiler  and  assembler  programs"  are  pro- 
grams wliich  translate  higher  level  languages  and  special  codes  to  a  form 
acceptable  to  the  computer,  "Applications  programs"  are  programs  developed  to 
perform  certain  predetermined  computations  for  specific  jobs  or  problems  and 
usually  function  in  conjunction  with  an  underlying  operating  system  program. 

(f)  "Compatibility"  or  "compatible"  means  that  one  model  or  class  of  com- 
puter will  translate,  execute  and  process  instructions  or  data  which  another 
model  or  class  of  computer  also  translates,  executes,  and  processes  without 
siguificant  conversion  or  modification  of  the  instructions,  data  or  either  computer. 

(g)  "C<imputer  markets"  or  "interstate  and  foreign  computer  markets"  means 
each  and  every  one  of  the  three  markets  defined  in  Paragraph  17,  and  ".sub- 
markets"  means  each  and  every  one  of  the  submarkets  within  each  of  said 
three  markets,  as  identified  in  Paragraph  18. 

IV.    TRADE    AND    COMMERCE 

Ulxiunj  (if  the  itultistri/ 

6.  Defendant  IBM  has  manufactured  and  marketed  the  vast  majority  of  the 
world's  computers.  A  large  part  of  the  computer  industry  built  upon  and  is  the 
successor  to  the  tabulating  system  industry,  having  substantially  displaced  the 
tabulating  system  industry  due  to  the  far  greater  capabilities  of  computers. 
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Computers  are  capable  of  processing  immense  quantities  of  data  and  solving 
extremely  complex  problems  at  speeds  measured  in  millionths  and  billionths  of 
a  second.  By  contrast,  tabulating  systems  were  suitable  only  for  the  relatively 
slow  and  routine  tabulating  of  information,  although  tabulating  equipment 
continues  to  be  used  both  by  itself  and  in  conjunction  with  computers. 

7.  In  1952,  Defendant  IBM  owned  approximately  90  per  cent  of  all  tabulating 
systems  in  use  in  the  United  States.  In  that  year,  the  United  States  of  America 
filed  a  civil  action  alleging  that  Defendant  IBM  had  violated  and  was  in  viola- 
tion of  Sections  1  and  2  of  the  Sherman  Act  in  that  it  had  monopolized,  attempted 
to  monopolize  and  was  then  monopolizing  interstate  and  foreign  trade  and 
commerce  in  the  tabulating  industry  and  had  entered  into  contracts,  agreements 
and  understandings  in  luireasonable  restraint  of  interstate  and  foreign  trade 
and  commerce  in  tabulating  equipment  and  tabulating  cards. 

8.  This  litigation  culminated  in  1956  with  the  entry  of  a  Final  Judgment 
by  consent  of  the  parties  which  Judgment  included  requirements,  among  others, 
that  Defendant  IBM  offer  customers  an  opportunity  to  purchase  as  well  as  lease 
tabulating  systems  and  computers,  cease  engaging  in  the  service  bureau  business 
except  through  a  separate  corporation  (subsequently,  its  subsidiary.  The  Service 
Bureau  Corporation),  and  grant  nonexclusive  licenses  under  its  existing  and 
future  patents  relating  to  computers  and  tabulating  systems. 

9.  The  first  experimental  electronic  digital  computer  was  conceived  and  con- 
structed commencing  in  the  late  1930's,  and  several  early  computers  were  built 
during  World  War  II  for  defense  applications.  The  first  commercial  computer 
was  delivered  in  1951,  and  by  1953  approximatey  50  small  computers  were 
installed  in  the  United  States,  some  of  which  had  been  installed  by  Defendant 
IBM.  By  the  end  of  1956,  approximately  570  computers  had  been  installed  in  the 
United  States,  having  a  cumulative  value  of  about  $340  million.  The  growth  of 
the  computer  industry  has  been  very  rapid  since  that  date,  with  over  37,000 
computers  installed  in  the  United  States  at  the  end  of  1967,  plus  approximately 
17,000  additional  computers  manufactured  by  United  States  companies  and 
installed  in  foreign  countries  as  of  that  year  end.  Tlie  total  purchase  value  of 
these  United  States  and  foreign  installations  was  approximately  $18  billion. 

Growth  of  defendant  IBM 

10.  Since  delivery  of  its  first  commercially  marketed  computer  in  19-53,  De- 
fendant IBM  has  experienced  imposing  growth,  due  principally  to  the  manu- 
facture and  marketing  of  computers.  In  1967,  Defendant  IBM  was  the  eighth 
largest  industrial  company  in  the  United  States  in  terms  of  revenues  and  tlie 
fifth  largest  in  terms  of  profits.  The  total  stock  market  value  of  Defendant  IBM's 
common  shares  has  recently  approached  .$42  l)illion.  the  highest  of  any  private 
corporation  in  the  world.  Such  value  exceeds  the  combined  value  of  the  shares 
of  approximately  two-thirds  of  the  companies  which  comprise  the  Dow-Jones 
industrial  average. 

11.  In  19.55,  gross  I'evenue  of  Defendant  IB^I  and  its  subsidiaries  from  all 
activities  was  .?696,294,457.  Five  years  later,  in  19<j().  such  revenue  had  almost 
tripled  to  $1.816,882,2.59.  By  1967.  revenues  of  IBM  and  its  subsidiaries  had  again 
tripled  to  $5,345,290,993.  representing  an  increase  in  revenue  of  $4,648,996,536  over 
the  1955  level  or  over  650  per  cent.  The  1967  revenues  exceeded  1966  revenues 
by  over  $1  billion  or  slightly  more  than  25  per  cent.  Revenues  for  the  first  nine 
months  of  1968  were  .$4,908,971,604.  representing  an  increase  over  tlie  com- 
parable 1967  period  of  $1,159,385,281  or  more  than  31  per  cent. 

12.  Xet  earnings  after  taxes  of  Defendant  IBM  and  its  .siTbsidiaries  amounted 
to  $72,695,855  in  1955.  In  1967.  IBM's  net  earnings  after  taxes  amounted  to 
$651,499,558,  representing  an  increase  of  $578,803,703.  or  almost  800  per  cent 
over  the  1955  level.  The  1967  net  earnings  exceeded  1966  net  earnings  by 
$125,369,366  or  almost  24  per  cent,  and  net  earnings  for  the  first  nine  months  of 
1968  exceeded  the  comparable  1{^>67  period  l>y  over  37  i>er  cent,  after  giving 
effect  to  the  10  per  cent  income  tax  surcharge  ajiplicalde  to  1968. 

13.  In  1955.  net  return  of  Defendant  IBM  and  its  subsidiaries  on  gross  revenue 
(net  earnings  after  taxes  as  a  per  cent  of  gross  revenue  from  sales,  service  and 
rentals)  was  approximately  10  per  cent.  In  1967.  net  return  of  Defendant  IBM 
and  its  subsidiaries  on  gross  revenue  was  approximately  12  per  cent,  reflecting  an 
increase  in  said  net  return  of  almost  one-fifth  over  the  1955  level. 

14.  In  1965.  Defendant  IBM  spent  $210.9.32.946  on  re.search  and  development 
activities  alone,  an  amount  in  excess  of  the  value  of  computer  shipments  by  any 
other  manufacturer  in  tliat  year.  This  was  an  increase  of  almost  $90,000,000  over 
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the  amount  it  spent  in  1961.  Defendant  IBM  has  continued  to  siieud  in  excess  of 
5  per  cent  of  its  total  revenues  annually  for  product  research  and  development, 
expenditures  substantially  exceeding  the  dollar  value  of  annual  computer  ship- 
ments which  most  other  manufacturers  individually  have  been  able  to  achieve. 

15.  During  19G7,  sales,  service  and  rentals  by  Defendant  IBM  and  its  subsidiaries 
of  computers  accounted  for  well  over  two-thirds  of  its  gross  revenues.  Most 
revenues  were  derived  from  lease  rather  than  sale  of  computers.  Defendant 
IBM  is  the  largest  manufacturer-lessor  of  personal  property  in  the  world,  with 
in  excess  of  80  per  cent  of  its  computers  on  lease  the  purchase  value  of  which  as 
of  year  end  1967  was  approximately  .$11  billion. 

16.  Worldwide  emplovment  by  Defendant  IBM  and  its  subsidiaries  during  1967 
grew  by  over  23,000  to  more  than  221,000.  As  of  May  31,  1966,  Defendant  IBM  and 
its  subsidiaries  employed  approximately  55,000  salesmen,  systems  engineers  and 
customer  engineers  throughout  the  world  of  which  approximately  32.000  were 
employed  by  Defendant  IBM  in  the  United  States,  its  territories  and  possessions. 
The  number  of  such  employees  has  increased  substantially  since  that  date. 

Definition  of  markets 

17.  The  parts  of  trade  or  commerce  wherein  Defendant  IBM  has  committed  the 
violations  of  law  hereafter  alleged  consist  of  (i)  the  manufacture  of  computer.^ 
l)y  United  States  companies  or  other  companies  and  the  marketing  or  distribution 
of  such  computers  in  the  United  States  by  such  companies,  (ii)  the  manufacture 
of  computers  by  United  States  companies  or  by  foreign  companies  controlled  by 
tliem  and  the  marketing  or  distribution  of  sixch  computers  in  foreign  trade  or 
commerce  by  such  I'nited  States  and  foreign  companies,  and  (iii)  a  combination 
of  (i)  and  (ii).  any  one  of  which  individually  constitutes  a  part  of  trade  or 
conunerce  among  the  several  states  or  with  foreign  nations  within  the  meaning 
of  Section  2  of  the  Sherman  Act. 

IS.  Within  each  of  said  three  markets  exist  several  product  submarkets,  iden- 
tifial)le  on  the  basis  of  unique  or  distinctive  features  or  characteristics  of  the 
computers  or  unique  requirements  or  preferences  of  the  eiistomers  in  such  sub- 
markets.  Such  sulimarkets  may  lie  delineated,  for  example,  on  the  basis  of  (ii 
differing  capacity  and  processing  si)eed  of  the  comi)uters.  as  generally  retlected 
in  different  sale  and  lease  prices,  (ii)  differing  application  or  mode  of  opera- 
tion of  the  computers,  as  often  reflected  in  the  differing  industry  classification 
of  the  users  of  such  computers,  or  (iii)  combinations  of  (i)  and  (ii).  Each  sub- 
market  of  each  of  the  tliree  markets  identified  in  Paragraph  17  individually 
also  constitutes  a  part  of  trade  or  commerce  among  the  several  states  or  with 
foreign  nations  within  the  meaning  of  Section  2  of  the  Sherman  Act. 

V.    VIOLATIOXS    OF    I,.\W 

First  count:  Monopolization 

19.  For  many  years  and  to  the  present  time.  Defendant  IBM,  directly  and 
througli  its  subsidiaries,  has  i)ossessed  monopoly  power  in  the  interstate  and 
foreign  computer  markets  and  submarkets,  which  power  it  has  willfully  acquired 
and  maintained,  and  Defendant  IBM  has  there  monopolized  and  combined  or 
conspired  with  its  subsidiaries  to  monopolize  said  markets  and  submarkets  in 
violation  of  Section  2  of  the  Sherman  Act. 

><<'cun(l  count:  Attempt  to  monopolize 

20.  For  many  years  and  to  the  present  time,  Defendant  IBM,  directly  and 
through  its  subsidiaries,  with  a  dangerous  probability  and  likelihood  of  suc- 
ceeeding,  has  engaged  in  overt  acts  and  conduct  witli  the  specific  intent  to  in- 
jure or  destroy  competition  in  and  monopolize  the  interstate  and  foreign  com- 
l)uter  markets  and  submarkets,  and  Defendant  IB:m  has  thereby  attempted  to 
monopolize  said  markets  and  submarkets  in  violation  of  Section  2  of  the  Sher- 
man Act. 

Monopoly  poucr  in  the  computer  markets  and  suhmurkets 

21.  Defendant  IBM  for  many  years  has  possessed,  or  has  had  a  dangerous 
probability  and  likelihood  of  possessing,  power  to  control  prices  or  exclude 
<-ompetition  with  respect  to  the  interstate  and  foreign  computer  markets  and 
sulimarkets : 

Market  share  of  tlefendant  IBM  and  relative  sizes  of  competitors — 19.',3 
through  W(J2 

(a)  Defendant  IB^M's  first  commercially  marketed  computer  was  the  model 
designated  the  701,  initially  delivered  in  1953.  The  only  other  significant  com- 
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luercial  mauufacturer  of  computers  at  the  time  was  Remington  Rand,  Inc.,  which 
had  acquired  two  companies  whose  flrst  deliveries  of  computers  preceded  delivery 
of  the  IBM  701  hy  more  than  two  years.  By  the  end  of  1956.  measured  on  the 
basis  of  total  dollar  purchase  value  of  installed  computers  at  that  time  ("•cumu- 
lative dollar  value").  Defendant  IBM  held  over  70  per  cent  of  the  interstate 
and  foreign  computer  markets,  and,  when  measured  in  terms  of  total  dollar 
purchase  value  of  computers  installed  during  that  year  (•'incremental  dollar 
value"),  Defendant  IBM  held  over  75  per  cent  of  said  markets.  Through  the 
remainder  of  the  1950's,  Defendant  IBM  maintained  and  increased  its  share 
of  the  computer  markets  and,  in  the  early  1960's,  with  the  advent  of  so-called 
'•second  generatiou"  transistorized  computers,  Defendant  IBM  continued  to 
dominate  and  in  fact  further  increased  its  percentage  share.  By  1962,  whether 
measured  in  cumulative  dollar  values  or  incremental  doUar  values,  Defendant 
IBM  held  shares  of  tlie  interstate  and  foreign  computer  markets  ranging  be- 
tween 77  per  cent  and  90  per  cent. 

(b)  During  the  19o0's.  several  companies  in  addition  to  Defendant  IB:\I  and 
Remington  Rand.  Inc.,  developed  and  began  to  manufacture  and  market  com- 
puters. Despite  very  rapid  growth  of  the  computer  markets,  however,  and  whether 
measured  in  terms  of  cumulative  or  incremental  dollar  values,  throughout  the 
period  1956  tlirough  1962  none  of  the  said  companies  obtained  more  than  a  5 
percent  share  of  any  interstate  or  foreign  computer  market  and  cumulatively  all 
of  these  companies  did  not  achieve  more  than  a  15  percent  share  of  any  market 
and  t.vjyically  held  well  below  this  share.  Similarly,  during  this  period.'  installa- 
tions by  Remington  Rand.  Inc.  declined  to  where,  by  1962.  they  approximated  7 
to  8  percent  of  said  markets  measured  in  cumulative  dollar  values  and  3  to  4 
percent  measured  in  incremental  dollar  values. 

Market  share  of  defendant  IBM  and  relative  size  of  enmpetitors — 1902 
to  present 

(c)  During  the  period  1962  through  1965,  several  of  the  other  computer  manu- 
facturers began  to  experience  modest  success  in  marketing  computers ;  there 
were  indications  of  a  possible  challenge  to  Defendant  IBM's  predominant  posi- 
tion in  the  interstate  and  foreign  computer  markets.  As  a  result  of  orders  for 
computers  received  during  1962-19(i4,  United  States  computer  manufacturers 
competing:  with  Defendant  IB:\I  together  accounted  for  shares  approximating 
35  percent  of  the  incremental  dollar  value  of  installations  during  1964  and  1965 
in  said  markets,  although  Defendant  IBM's  shares  of  said  markets  measured  in 
cumulative  dollar  values  at  each  year  end  remained  well  above  70  percent. 

(d)  On  April  7.  1964.  Defendant  IBM  announced  and  began  to  formally  market 
its  System/360  series  of  computers  which  it  said  represented  the  most  important 
new  product  announcement  in  Defendant  IBM's  liistory.  Defendant  IBM  stated 
that  System/360  marke^l  a  new  era  in  the  development  of  computers.  Esurient 
marketing  by  Defendant  IB:m  of  System/360  resulted  in  unprece<lented  customer 
orders  and,  as  a  corollary,  with  the  installation  of  the  new  computers,  brought 
about  Defendant  IBM's  anticipated  resurgence  of  market  position.  Of  an  esti- 
mated .$3.7  billion  in  computers  installed  worldmde  by  United  States  manufac- 
turers during  1966.  Defendant  IBM  installed  api)roximately  .$2.5  billion  or  68 
percent.  During  1967,  the  estimated  value  of  worldwide  installations  of  com- 
puters by  domestic  manufacturers  rose  by  almost  .$2.2  billion  over  installations 
during  1966,  to  .$5.9  billion.  Defendant  IBM's  installations  rose  by  $1.7  billion, 
to  approximately  .$4.2  billion  during  1967.  thus  accounting  for  over  77  percent  of 
the  increased  value  of  1967  installations.  Furthermore,  Defendant  IBM's  installa- 
tions during  1967  represented  an  increase  over  its  instaUations  in  the  preceding 
year  of  api>roximately  70  percent,  substantially  exceeding  the  growth  rate  for 
the  other  domestic  computer  manufacturers  during  1967  which  was  alwut  40 
percent.  Accordingly,  when  measured  by  incremental  dollar  values.  Defendant 
IB^I's  sharcvs  of  the  interstate  and  foreign  computer  markets  increased  from 
between  62  and  70  percent  duiing  1966  to  between  70  and  76  perc-ent  during  1967 : 
moreover.  Defendant  IBM's  computer  installations  during  1968  have  continued 
at  such  high  levels  that  its  sliares  of  said  markets,  whetlier  measured  in  cumu- 
lative dollar  values  or  incremental  dollar  values  have  and  will  substantially 
exceed  its  1967  shares. 

(e)  Despite  the  continued  extraordinary  growth  of  the  interstate  and  foreign 
computer  markets,  the  small  sliares  thereof  held  by  Defendant  IBM's  competitors 
by  19G7,  individually  or  as  a  group,  almost  paralleled  in  size  the  shares  held  by 
the  firms  which  were  attempting  to  compete  in  1962.  Thus,  in  terms  of  incremental 
dollar  values,  the  second  largest  domestic  manufacturer's  worldwide  installations 
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of  computers  during  1967  amounted  to  about  5.9  per  cent  of  the  total  worldwide 
installations  by  United  States  manufacturers,  followed  by  the  third  largest,  with 
about  5.6  per  c-ent  of  the  total.  The  next  live  tirms  each  accounted  for  from  2  per 
cent  to  4  per  cent  of  the  total  and  the  remaining  firms  combined  accounted  for 
approximately  1.7  per  cent  of  the  total.  In  terms  of  cumulative  dollar  values,  the 
second  largest  domestic  manufacturer's  worldwide  installations  of  computers  at 
the  end  of  1967  was  estimated  at  approximately  7  per  cent  of  the  total  installa- 
tions. The  next  seven  firms  each  accounted  for  from  .7  per  cent  to  5.3  per  cent  of 
the  total.  All  other  firms  combined  accounted  for  approximately  1.5  per  cent  of 
the  total. 

(f)  Relative  to  the  value  of  completer  installations  by  any  of  its  competitors, 
installations  by  Defendant  IBM  are  immense.  During  1966,  Defendant  IBM's 
estimated  incremental  dollar  value  of  worldwide  computer  installations  exceeded 
its  next  largest  domestic  competitor  by  over  $2.2  billion  or  9  times,  whereas  dur- 
ing 1967,  Defendant  IBM  exceeded  its  next  largest  competitor  by  over  $3.8  billion, 
or  over  12  times.  Relative  to  the  ninth  largest  domestic  computer  manufacturer, 
Defendant  IBM's  estimated  incremental  dollar  value  of  such  installations  during 
1967  was  more  than  $4.1  billion  larger,  or  SO-fold  larger.  In  terms  of  cumulative 
dollar  values.  Defendant  IBM's  estimated  $12.5  billion  in  worldwide  installations 
at  the  end  of  1967  exceeded  its  next  largest  domestic  competitor  by  approximately 
$11.3  billion  or  10  times.  Relative  to  the  ninth  largest  manufacturer.  Defendant 
IBM's  estimated  cumulative  dollar  value  of  such  installations  at  the  end  of  1967 
was  almost  100  times  greater. 

(g)  Defendant  IBM's  shares  of  and  relative  size  in  the  computer  markets  are 
closely  reflected  in  its  shares  of  and  relative  size  in  the  computer  submarkets. 
Given  its  dominant  position  in  the  computer  markets,  over  the  years  Defendant 
IBM's  shares  of  many  computer  submarkets  have  approached  and  even  exceeded 
90  per  cent.  While  on  occasion  certain  other  companies,  in  spite  of  Defendant 
IBM's  power  and  activities,  have  managed  to  obtain  shares  of  certain  submarkets 
somewhat  larger  than  their  shares  of  the  computer  markets,  these  rare  successes 
liave  typically  been  destroyed  or  overwhelmed  by  Defendant  IBM's  overall  power 
in  other  compiiter  markets  and  submarkets,  and  Defendant  IBM  has  emerged 
with  sliares  of  such  submarkets  equal  to  or  exceeding  its  shares  of  the  computer 
markets  generally. 

Barriers  to  effective  entry  into  the  computer  markets  and  siibmarketft 

(h)  Over  the  years,  a  number  of  domestic  companies  attempting  to  complete 
with  Defendant  IBM  have  abandoned  their  efforts  to  manufacture  and  market 
computers.  The  few  companies  which  have  remained  have  been  unable  to  pene- 
trate Defendant  IBM's  dominance.  This  has  been  due  to  the  structure  of,  and  the 
existence  of  substantial  barriers  to  effective  entry  into  the  computer  markets 
and  submarkets,  which  structure  and  barriers  have  been  consciously  nurtured, 
complemented  and  constructed  by  Defendant  IBM.  Thus,  despite  the  fact  that 
at  the  end  of  1967  the  cumulative  dollar  value  of  worldwide  installations  by 
United  States  manufacturers  exceeded  the  value  of  installations  one  decade 
earlier  by  almost  3,000  per  cent,  and  the  incremental  dollar  value  of  such  installa- 
tions during  1967  exceeded  the  value  of  such  installations  during  1957  by  over 
2,200  i)er  cent,  the  number  of  companies  individually  accounting  for  at  least  one- 
half  per  cent  of  either  the  cumulative  or  incremental  dollar  value  of  such  in- 
stallations had  remained  essentially  constant  at  approximately  10.  Moreover, 
aside  from  these,  the  incremental  dollar  value  of  worldwide  computer  installa- 
tions during  1967  by  all  other  domestic  manufacturers  combined  accounted  for 
significantly  less  than  1  i^er  cent  of  the  total. 

(i)  A  significant  deterrent  to  effective  enery  into  the  computer  markets  and 
submarkets  is  the  potential  entrants  require  massive  aggregations  of  capital  for 
research  and  development,  to  find  computer  leases,  and  to  provide  associated 
software  and  maintenance  services. 

(i)  The  vast  quantity  of  computers  which  Defendant  IBM  has  installed,  as 
well  as  the  extreme  complexity  of  computers,  gives  Defendant  IBM  a  substan- 
tial advantage  over  competitors  or  potential  competitors  in  the  sale  or  lease  of 
computers  in  that : 

(i)  The  numl>er  and  variety  of  programs  available  for  use  on  any  manufac- 
turer's computer,  as  well  as  personnel  trained  to  write  programs  for,  operate  and 
maintain  the  computer,  are  all  proportionate  to  the  number  of  computers  which 
that  manufacturer  has  installed. 

(ii)  A  substantial  number  of  customer  personnel  engaged  in  use  or  procure- 
ment of  computers  were  trained  on  Defendant  IBM's  computers  or  formerly 
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emi)lo.ved  by  Defendant  IBM,  and  tliey  thus  are  more  familiar  witli  and  pre- 
disposed toward  Defendant  IBM's  computers.  Moreover,  due  to  the  complex 
nature  of  computers  and.  in  general,  the  short  supply  of  trained  personnel,  com- 
puter customers  frequently  are  compelled  to  rely  upon  a  computer  manufactur- 
er's representations  and  apparent  reputation. 

(iii)  There  is  considerable  customer  resistance  to  change  computer  manufac- 
turers. In  addition  to  the  cost  of  hardware,  a  customer  spends  substantial  sums 
in  training  personnel  to  use  the  computer,  in  programming,  and  in  preparing  his 
data  and  his  site  for  the  computer,  a  large  proportion  of  which  expenditui-es  ma.v 
have  to  be  duplicated  if  the  customer  replaces  that  computer  with  another  manu- 
facturer's computer. 

Profits  and  pricing  power 

(k)  A  number  of  computer  manufacturers  have  l)een  forced  to  abandon  tlie 
computer  markets  and  submarkets  due  to  inability  to  realize  profits  and,  indeed, 
most  companies  which  remain  have  absorbed  signifieant  losses.  Defendant  IBM, 
on  the  other  hand,  has  continuously  enjoyed  substantial  profits  and  a  wide  choice 
of  profitable  alternatives  in  the  manufacture  and  marketing  of  its  computers. 

(1)  Defendant  IBM  exercises  price  leadership  in  the  computer  imUistry,  and, 
therefore,  the  sale  and  lease  prices  and  other  terms  and  conditions  of  computers 
manufactured  and  marketed  by  other  companies  must  in  large  part  be  determined 
by  them  relative  to  prices,  terms  and  conditi(ms  established  by  Defendant  IBM. 
Moreover,  Defendant  IBM's  pricing  power  is  enhanced  because  over  the  years  its 
product  line  has  blanketed  the  industry,  whereas  the  smaller  companies  have 
typically  been  forced  to  concentrate  on  the  design,  manufacture  and  marketing 
of  more  limited  product  lines. 

22.  The  manufacture  and  marketing  of  computers  is  one  of  the  most  rapidly 
growing  and  important  segments  of  the  X'nited  States  economy  and  contributes 
sul)stantiall,y  to  the  technological  leadership  of  the  nation  as  well  as  its  national 
defense.  Despite  the  entry  of  a  Final  Judgment  directed  against  Defendant 
IBM's  power  and  activities  in  the  tabulating  systems  industry.  Defendant  IBM 
built  upon  its  power  witliin  that  industry  to  achieve  similar  dominance  in  the 
computer  markets  and  submarkets  by  the  mid-1950's  and  has  retained  such  power 
up  to  the  present  time. 

Exclusionary  p radices 

23.  Defendant  IBM,  directly  and  through  its  sulisidiaries,  has  wilfully  acquired 
and  maintained  monopoly  power  in  the  computer  markets  and  submarkets,  or  has 
had  tlie  specific  intent  to  obtain  such  power,  in  that  it  has  consciously,  delib- 
erately, or  intentionally  engaged  in  the  following  acts,  behavior,  conduct  and 
practices,  among  others : 

Deiielopmrnf,    dclivrrif,    and    pcrfornwnre    of    hardivare   and    software — 
''Paper  machines  and  pliantom  compntern'' 

(a)  It  has  misrepresented  the  status  of  design,  development,  production,  and 
performance  of  certain  of  its  computers,  and  programs  or  software  for  certain 
computers,  particularly  with  regard  to  the  capabilities  and  availability  of  large 
size  computers,  time  sharing  computers,  and  compatibility  between  models 
of  computers,  all  for  the  purpose  or  with  the  effect  of  depriving  customers  of 
the  opijortunity  to  accurately  evaluate  competitive  computers,  thus  obtaining 
or  retaining  customers  for  itself  and  depriving  Plaintiff  and  other  manufacturers 
of  sales ; 

(b)  It  has,  as  a  means  of  obtaining  or  retaining  customers  and  depriving 
I'laintiff  and  other  manufacturers  of  sales,  offered  to  lease,  sell,  or  make  delivery 
of,  and  has  entered  into  agreements  to  lease,  sell,  or  make  delivery  of  computers, 
software  or  programs  which  were  not  yet  in  production,  for  which  it  was  not 
read.v  to  commence  production,  and  as  to  which  it  had  no  reasonable  basis  for 
l)elieving  that  production  or  delivery  could  be  accomplished  within  the  time 
periods  specified  by  such  offers  or  agreements  : 

(c)  It  has.  having  prematurely  announced  and  marketed  its  computers  to 
deprive  its  competitors  of  sales  and  due  to  computer  develojiment  and  production 
deficiencies  arising  from  such  prematurity,  frequently  changed  and  delayed  its 
previously  announced  or  promised  delivery  schedules  as  well  as  announced 
or  introduced  changes  in.  or  cancellations  of,  certain  types  or  models  of  computers, 
their  si>ecifications  and  alleged  capabilities,  thereby  creating  confusion  in  the 
market  and,  at  great  cost  to  its  competitors  and  its  customers,  deferring  procure- 
ments until  its  competitive  deficiencies  could  lie  discovered  or  overcome  and  maxi- 
mizing its  revenues  on  outdated  computers  on  lease  : 
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(cl)  It  has  repeatedly  cntert'd  into  contnicts.  comuiitiiients,  and  letters  of 
intent  in  which  it  was  obligated  to  furnish  computers  and  software  and.  having 
deprived  its  competitors  of  such  sales,  has  then  failed  to  fultill  the  obligations 
undertaken  in  such  contracts,  commitments,  and  letters  of  intent ; 

(e)  It  has  consistently  induced  customers,  upon  the  execution  of  a  contract 
with  it,  or  even  prior  thereto,  to  expend  substantial  sums  of  money  preparing 
data,  training  personnel,  preparing  a  site  for  the  computer,  and  preparing  for 
the  use  of  certain  software  or  programs,  all  for  the  purpose  or  with  the  effect 
of  irrevocably  tying  the  customer  to  its  computer  irrespective  of  actiial  delivery 
i.r  performance  of  the  computer  or  software  thereby  precluding  said  customers 
from  acquiring  computers  from  Plaintiff  and  other  maiuifacturers; 

The  actions  of  Defendant  IBM  alleged  in  the  foregoing  subparagraphs  (a) 
through  (e)  were  taken  with  knowledge  of  and  to  take  advantage  of  its  dominant 
position  in  the  computer  markets  and  submarkets.  Because  of  the  large  dollar 
investment  in  computers,  their  complexity,  the  difficulties  of  verifying  claimed 
specitications  of  undelivered  products,  and  a  history  of  rapid  technological 
obsolescence  of  computers,  customers  in  the  computer  markets  and  submarkets 
readily  rely  upon  representations  and  promises  of  Defendant  IBM.  This  is 
particularly  true  when  the  representations  concern  a  new  product  line  of  com- 
puters allegedly  meeting  all  needs  of  customers  and  compatible  from  smallest 
to  largest. 

Discrhninaionj  and  c.rcIusifDianj  i>ricinf/  pracfkcs 

(f )  It  has  directly  and  indirectly  offered  discriminatory  prices  and  discrimina- 
tory services  and  technical  assistance  to  some  customers  not  given  to  other  cus- 
tomers, including,  among  others,  outright  discounts  from  standard  ])ublished 
prices,  free  •'trial"  computer  usage  for  extended  periods  of  time,  buybacks  of 
computer  time  which  it  may  or  may  not  utilize,  discounts  in  the  form  of  fic- 
titious "value  received"  contracts,  extended  purchase  plans,  and  unusual  and  sub- 
stantial commitments  of  free  manpower  for  programing,  maintenance  and  systems 
support.  The  recipients  of  such  pre.iudicial  favoritism  are  typically  customers 
or  members  of  a  class  of  customers  where  : 

(i)  Defendant  IBM's  market  share  or  power  is  less  dominant  or  it  is  threat- 
ened by  and  encountering  more  intense  competititon  :  or 

(ii)  Defendant  IBBM  stands  to  gain  certain  ancillary  benefits  or  prestige  in 
furtherance  of  its  predominant  position  in  the  computer  markets  and  submarkets  ; 

(g)  It  has  established  sale  and  lease  prices  for  some  types  or  models  of  com- 
puters at  levels  which  would  result  in  a  signiificantly  lower  percentage  of  return 
on  gross  receipts  and  investment  tlian  was  realized  from  the  prices  established 
for  other  computers  with  respect  to  which  it  has  a  more  dominant  market  posi- 
tion, or.  with  respect  to  which  Plaintiff  or  other  competitors  have  not  threatened 
its  nnirket  position,  and  it  has  used  its  profits  or  revenues  from  the  sale  or  lease 
of  some  types  or  models  of  computers  to  subsidize  its  activities  with  respect  to 
the  marketing  of  types  or  models  threatened  by  competition : 

(h)  It  has  .sold  or  leased  computers  to  cutomers  located  in  some  geographical 
areas  at  a  lower  rate  of  return  on  investment  or  sales  than  is  realized  in  otiier 
geographical  areas ; 

(i)  It  has  sold  or  leased  some  computers  at  a  loss  for  the  purpose  or  with  the 
effect  of  hindering  competition  : 

(.i)  It  has  offered  discriminatory  prices  and  other  concessions  to  hold  its  exist- 
ing customers  and  to  thereliy  discourage  them  from  re))lacing  Defendant  IBM's 
computei-s  with  customers  manufactured  by  others,  including : 

(i)  The  allowance  of  substantially  reduced  rentals  on  its  installed  computers 
during,  and  sometimes  be.vond.  the  period  such  computers  are  being  replaced,  but 
only  if  they  are  being  replaced  by  Defendant  IBM's  computers ;  and 

(ii)  The  allowance  of  a  portion  of  the  rentals,  paid  Defendant  IBM  by  a  user 
with  respect  to  an  installed  computer  as  a  credit  toward  the  purchase  of  that 
computer  or.  more  significantly,  toward  the  purchase  of  a  different  model  com- 
puter, iirovided  it  is  a  computer  manufactured  by  Defendant  IBM: 

(k)  It  has  marketed  and  tied  togetlier  as  a  package  certain  products  and 
.services,  sxich  as  maintenance  services  to  leased  com])uters  as  well  as  certain 
software  to  sold  or  leased  computers,  rather  than  separately  pricing  each  product 
or  service,  for  the  purpose  or  with  the  effect  of  : 

(i)  Preventing  the  creation  of  hardware  maintenance  comi)anies  independent 
of  computer  manufacturers  : 

(ii)  Hindering  the  development  of  software  companies  independent  of  coui- 
puter  manufacturers : 
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(iii)   Camouflaging  the  grant  of  discriminatory  prices  and  concessions;  and 
(iv)   Requiring  any  potential  competitor  in  tlie  computer  markets  or  sub* 
markets  to  have  large  aggregations  of  capital  in  order  to  effectively  compete ; 

Exploitation  of  size  to  structure  the  computer  markets  and  suhmarkcts 

(1)  It  has  set  technical  standards,  frequently  unnecessary  and  without  prior 
notice  to  the  industry  or  customers,  which  standards  were  in  part  designed  to 
or  had  the  effect  of  reducing  the  marketability  of  the  computers  or  peripheral 
equipment  of  its  competitors,  permanently  or  at  least  temporarily  until  such 
time  as  tliey  conformed  to  such  standards  or  until  customers  determined  that 
the  standards  were  not  required  ; 

(m)  It  has  formed  joint  ventures  with  its  customers  and  customer  groups  on 
a  discriminatory  basis  to  develop  new  computer  program  languages  for  use  in 
its  marketing  efforts,  and  has  then  used  its  i)redominant  position  in  such  ventures 
to  deny  Plaintiff  and  other  competitors  and  their  customers  participation  therein 
or  access  to  the  achievements  thereof ; 

(n)  It  has  created  an  undue  financial  burden  on  its  competitors  and  poten- 
tial competitors,  prevented  development  or  growth  of  independent  computer 
maintenance  organizations  and  a  used  computer  market  and,  generally,  retainetl 
control  over  tlie  majority  of  computers  in  use  and  promoted  continuous  cus- 
tomer dependence  on  and  contact  with  it,  by  consistently  encouraging  leasing 
and  discouraging  sale  of  computers  in  the  following  ways,  among  others : 

(i)  Trading  upon  customers'  fear  of  rapid  obsolescence  of  computers  as  a 
market  chai-acteristic,  and  compounding  that  characteristic  by  rei>eatedly,  and 
often  unnecessarily,  introducing  new  models,  rapidly  changing  model  numbers 
and  otherwise  creating  uncertainty  and  confusion  among  customers ; 

(ii)  Pricing  its  computers  to  make  leasing  costs,  either  in  fact  or  in  appear- 
ance, economically  more  advantageous  than  purchase  costs,  particularly  as  com- 
pared with  prices  of  its  competitors  ; 

(iii)  Increasing  maintenance  charges  on  purchased  computers  without  cor- 
responding increases  for  maintenance  included  in  rental  prices ; 

(iv)  Making  available  certain  of  the  price  concessions  i"ef erred  to  in  sub- 
paragraph (j)  above  to  customers  leasing  its  computers  but  not  market  ccmi- 
parable  concessions  to  purchasers  ; 

(v)  Establishing  low  trade-in  values  for  used  computers  which  were  initially 
sold  new  by  it  despite  maintaining  resale  prices  for  its  used  computers  at 
levels  near  the  price  for  new  computers  of  the  same  model ; 

(vi)  Lowering  charges  for  overtime  use  of  rented  compiiters  without  cor- 
responding decreases  in  purchase  prices  ;  and 

(vii)  Adjusting  the  discount  available  for  purchase  of  installed  computers  on 
rental  with  the  effect  of  discouraging  immediate  purchase  ; 

(o)  It  has  unreasonably  stressed  and  exploited  its  predominant  market  posi- 
tion by,  among  other  things  carrying  on  multimilHon  dollar  advertising  cam- 
paigns wherein  it  has  touted,  for  example,  its  extensive  installations  of  com- 
puters in  all  industries  and  geographical  areas,  its  software  library  and  the 
libraries  of  its  user  organizations  as  well  as  its  massive  force  of  systems  analysts, 
maintenance,  and  other  personnel,  all  in  order  to  lead  customers  to  believe  that 
its  computers,  software,  and  total  services  are  superior  to  Plaintiff's  and  other 
competitors'  and  that  it  above  all  other  competitors  offers  complete  understanding 
of  and  solutions  to  the  diverse  porblems,  re(piir('ments.  fears  and  desii-es  of  all 
customers ; 

Coercion  of  employers 

(p)  It  has  encouraged  its  salesmen  and  other  persoiniel  to  employ  the  mar- 
keting practices  alleged  herein  and  other  anticompetitive  practices  by  imposing 
unreasonable  quotas  and  severe  penalties  for  the  loss  of  ordei's.  customers,  or 
prospects : 

<q)  It  has  imposed  unreasonable  barriers  against  its  emloyees  working  for 
competitors  following  termination  of  their  employment  with  Defendant  IP.M: 

Coercion  in  and  improper  influence  of  customer  procurements 
(r)  It  has  directed  threats,  expressed  or  implied,  and  other  forms  of  intimida- 
tion and  coercion,  at  customer  procurement  i)ersonnel  to  influence  their  judgment 
and  induce  the  acquisition  of  its  computers  without  regard  to  price  or  performance 
and  thereby  discourage  and  prevent  the  acquisition  of  computers  manufactured 
by  competitors ; 
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(s)  It  bas  offered  computers  to  customers  upou  terms  which  include  an  un- 
reasonable requirement  of  immediate  acceptance  by  the  customers,  thereby  im- 
posing unreasonable  pressure  to  decide  immediately  without  giving  due  con- 
j;ideration  to  computers  of  competitors  ; 

(t)  It  has,  upon  learning  of  a  customer's  impending  decision  to  acquire  a  com- 
petitor's computer,  sought  to  delay  or  impede  that  decision  by  reopening  the  evalu- 
ation or  submitting  new  proijosals,  and  it  has  otherwise  wrongfully  interfered 
with  and  attempted  to  terminate  negotiations  or  contracts  between  customers  and 
competitors,  thus  delaying  or  depriving  competitors  of  sales  and  creating  addi- 
tional exi>enses  for  customers ; 

(u)  I  has  unreasonably  refused  to  extend  leases  of  its  computers,  pending  the 
delivery  of  replacement  computers,  for  customers  who  have  contracted  to  replace 
such  computers  with  those  of  competitors  ; 

(V)  It  has  participated  or  attempted  to  participate  with  customers  in  the  pre- 
paraion  and  evaluation  of  plans  for  procurement,  specifications,  requests  for 
procurement  and  "benchmark"  tests  for  the  purpose  or  with  the  effect  of  prevent- 
ing such  customers  from  enjoying  the  advantages  of  competition  as  well  as 
depriving  competitors  of  sales  ; 

(w)  It  lias  discouraged  and  sometimes  refused  to  allow  or  to  perform,  tests 
comparing  the  i)erformauce  of  the  computers  proposed  by  it  with  the  performance 
of  the  computers  proposed  by  competitors,  and  on  certain  of  those  occasions  where 
competitive  tests  have  been  insisted  upon  and  undertaken,  it  has  misrepresented 
the  performance  of  its  computers  on  such  tests  ; 

(x)  It  has  unreasonably  exploited  the  fact  that  a  substantial  number  of  pro- 
curement personnel  employed  by  customers  formerly  were  employed  or  trained  by 
Defendant  IBM  or  trained  on  its  computers  and  it  has  caused  or  arranged  for 
its  officers,  directors  or  employees  to  serve  as  officers,  directors,  consultants  to, 
or  employees  of  customers,  as  well  as  causing  or  arranging  for  representatives 
of  customers  to  hold  similar  positions  with  it,  all  for  the  purpose  or  with  the 
I'ffect  of  influencing  customer  procurement  decisions  and  depriving  competitors  of 
sales ; 

Reciprocal  marlcetivff  practices 

(y)  It  has  built  or  located  its  plants  and  other  facilities  near  the  geographical 
locations  of  certain  key  customers,  or  it  has  referred  to  the  probabilities  of  such 
action  in  the  course  of  its  efforts  to  market  computers,  for  the  purpose  or  with 
the  effect  of  inducing  he  acquisition  of  its  computers  ; 

( z)  I  has  utilized  its  reciprocal  buying  power  to  influence  the  computer  procure- 
ment decisions  or  customers ; 

(aa)  It  has  discriminatorily  bestowed  favors  on  certain  selected  customers,  or 
their  (employees,  by  offering  or  making  grants  of  funds  or  other  economic  assist- 
ance to  such  customers  or  employees,  but  tying  said  grants  or  assistance  to  a  con- 
dition that  its  computers  be  acquired  or  retained  by  such  customers ; 

Di/^paraffemetit 
(bb)   It  has  unfavorably  represented  and  falsely  disparaged  Plaintiff's  com- 
puters, sofeware,  maintenance  policies,  personnel,  financial  position  and  overall 
capabilities ; 

Exclusionary  contract  practices 

(cc)  It  has  employed  very  informal,  and  frequently  oral,  negotiating  and  con- 
tracting techniques  for  the  purposes  or  with  the  effects,  among  others,  of  en- 
couraging premature  customers  preparation  for  receipt  of  its  computers  and  of 
camouflaging  and  facilitating  the  unfair  practices  alleged  herein.  Said  techniques 
have  included : 

(i)  The  urging  of  customers  to  give  to  it  informal  orders  or  "letters  of  intent" 
to  acquire  an  IB:m  computer,  containing  no  terms  or  specifications  and  ostensibly 
designed  to  merely  reserve  for  the  customer  a  place  on  its  delivery  schedule 
without  legally  committing  the  customer,  except  that  thereafter  it  pressures  the 
I'ustomer  to  confirm  its  order  or  supposedly  be  eliminated  from  the  delivery 
sequence : 

(ii)  The  use  of  master  contracts  for  many  customers,  originating  with  the  first 
eqiiipment  the  customer  ever  acquired  from  Defendant  IBM— frequently  tabu- 
lating equipment — and  accordingly  lacking  written  particulars  concerning  the 
terms,  specifications,  prices  or  manpower  commitments  made  by  Defendant  IBM 
for  the  customer's  subsequent  computer  procurements  ; 
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Discrimination  ayairist  other  computer  manufacturers  and  their  cnsto)ncrs 
(dd)  It  has  taken  advantage  of  Plaintiffs  and  other  of  its  competitors'  de- 
pendence upon  it  as  a  source  of  certain  peripheral  equipment  and  supplies  by 
refusing  to  deal  with  such  companies,  or  by  insisting  upon  restrictive  terms  and 
conditions,  for  the  purpose  or  with  the  effect  of  financially  injuring  Plaintiff  and 
other  manufacturers  and  preventing  them  from  competing  ; 

(ee)  It  has  established  production  and  delivery  schedules  for  replacement  parts 
and  components  produced  by  it  which  are  designed  to  give  preference  to  users 
of  its  computers  and  discriminate  against  the  users  of  Plaintiff's  nr  other 
competitors'  computers  who,  as  part  of  their  computer  systems,  must  have 
access  to  replacement  parts  and  components  produced  by  Defendant  IBM.  to 
the  detriment  of  its  competitors  and  their  customers  ; 

Bait  \and  switch 
(ff)  It  has  deceived  customers  and  deprived  Plaintiff  of  sales  by  securing  con- 
tracts, commitments,  or  letters  of  intent  from  customers  for  computers,  particu- 
larly large  size  computers,  and  have  eliminated  its  competitors,  sought  to  can- 
cel the  contract,  commitment,  or  letter  of  intent  and  in  lieu  thereof,  eitlier  market 
a  computer  more  likely  to  be  developed  or  delivered  by  it,  or  a  more  expensive  com- 
puter more  likely  to  fulfill  the  promises  made  to  the  customer ; 

Nonsequential  deliveries 
(gg)  It  has  rearranged  and  manipulated  its  delivery  schedules  for  computers 
in  the  light  of  competitive  considerations  by  offering  discriminatory  delivery  pref- 
erences to  some  customers  at  the  expense  of  others  ; 

Joint  marketing 
(hh)  It  has  engaged  in  joint  marketing  efforts  with  The  Service  Bureau  Cor- 
poration, its  wholly  owned  subsidiary,  and  has  used  said  subsidiary  as  well  as 
its  data  centers  and  test  centers  as  vehicles  through  which  to  lock-in  customers 
and  through  which  to  grant  discriminatory  price  concessions  including  free  usage 
of  computer  time,  free  manpower  for  software  support,  and  buybacks  of  computer 
time  or  programs ; 

Consent  decree 
(ii)  It  has,  contrary  to  the  terms,  conditions  and  intent  of  its  1956  Consent 
Decree,    directly   entered   into   the   time-sharing   service   business,    thereby    ex- 
ploiting its  position  as  the  dominant  computer  manufacturer  as  well  as  locking  in 
potential  computer  customers ; 

Patents 
(jj)  It  has  acquired  several  thousand  United  States  and  foreign  patents,  patent 
rights  and  options  to  obtain  patent  rights  pertaining  to  computers   and  has 
used  its  patent  position  to  entrench  its  monopoly  power  ;  and 

Acquisition 
(kk)  It  acquired  in  1964  the  assets  and  business  of  Science  Research  Associates, 
Inc.,  a  firm  engaged  in  the  development  and  publication  of  instructional  materials 
in  basic  subjects  for  elementary  schools,  high  schools,  and  universities,  and  the 
development  and  production  of  a  variety  of  intelligence,  aptitude  and  achieve- 
ment tests,  thereby  entrenching  its  position  in  the  developing  market  of  com- 
puterized education. 

VI.    DAMAGE    TO    PLAIXTIFF 

24.  The  aforesaid  violations  by  Defendant  IBM  have  been  the  cause  of  sul)- 
stantial  and  irreparable  damage  to  the  business  and  property  of  Plaintiff  in 
that,  among  other  things.  Plaintiff  has  been  temporarily  and  often  permanently 
deprived  of  innumerable  sales  and  leases  of  computers.  As  a  result.  Plaintiff  has 
lost  significant  revenues  and  profits  from  such  sales  and  leases  of  computers  and 
peripheral  equipment  and  from  the  providing  of  related  software  and  maintenance 
services.  Additionally,  Plaintiff  has  been  deprived  of  profits  which,  but  for  the 
aforesaid  violations,  would  have  been  realized  in  connection  with  sales  or  leases  of 
computers  in  fact  made  by  Plaintiff.  In  turn,  the  direct  loss  or  delay  of  revenues 
and  profits  has,  among  other  things,  greatly  impaired  Plaintiff's  growth  and 
development,  including  technological  development,  with  the  consequent  further 
loss  of  additional  sales  and  leases.  In  some  instances.  Defendant  IBM's  illegal 
conduct  has  barred  Plaintiff  from  marketing  computers  in  an  entire  computer 
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submarket.  The  actual  damage  to  the  business  aud  proijeity  of  Plaintiff  from  tlie 
illegal  couduct  of  Defendant  IBM  is  thus  extensive,  tJie  exact  amount  of  which 
remains  to  be  determined. 

•'5  The  illegal  conduct  of  the  Defendant  IBM  herein  comijlained  of  is  of  a  con- 
tinuing nature.  Unless  enjoined,  Defendant  IBM  will  not  refrain  from  doing 
the  things  complained  of  and  the  unlawful  activities  will  continue  to  the  further 
irreparable  loss  and  damage  of  Plaintiff.  In  addition,  customers  and  the  public 
will  continue  to  suffer  considerable  financial  damage,  to  be  discriminated  against, 
to  be  confused  and  have  their  operations  disrupted,  and  generally  to  be  deprived 
of  the  benefits  of  free  and  unrestrained  competition  in  the  computer  markets  and 
Siubmarkets.  The  Plaintiff  has  no  complete  and  adequate  remedy  at  law. 

VII.    PRAYER   FOR   RELIEF 

Wherefore  Plaintiff  prays : 

(1)  That  the  Court  adjudge  and  decree  that  Defendant  IBM.  directly  aud 
through  combination  and  conspiracy  with  its  subsidiaries,  has  attempted  to 
monopolize,  has  combined  and  conspired  to  monopolize,  and  has  monopolized 
the  interstate  and  foreign  computer  markets  and  submarkets  in  violation  of 
Section  2  of  the  Sherman  Act. 

(2)  That  the  Court  i.ssue  an  injunction  restraining  Defendant  IBM,  its  officers, 
directors,  employees,  agents,  representatives,  and  successors,  from  engaging  in 
the  aforesaid  violations  of  law,  and  from  engaging  in  the  specific  exclusionary 
practices  alleged  in  paragraph  23  (a)  through  (kk)  and  any  other  practices 
found  to  be  exclusionary. 

(3)  That  the  Court  decree  such  affirmative  injunctive  relief,  including  dis- 
solution of  the  business  or  divestiture  of  properties  of  Defendant  IBM,  or  enter 
such  orders  as  may  be  necessary  to  dissipate  the  effects  of  the  violations  alleged 
lierein  and  to  insure  competitive  conditions  in  the  computer  markets  and  sub- 
markets. 

(4)  That  a  judgment  be  entered  in  favor  of  the  Plaintiff  for  treble  the  amount 
of  its  actual  damages,  as  provided  by  law. 

(5)  That  the  Court  allow,  and  that  Defendant  be  required  to  pay,  the  full 
costs  of  this  suit,  including  as  a  part  thereof  a  reasonable  fee  for  the  services 
of  Plaintiff's  attorneys. 

(G)  That  the  Plaintiff  be  granted  such  other,  further  and  different  relief  as 
the  nature  of  the  ca.se  may  require  and  as  may  .seem  just  and  appropriate  to 
this  Court  both   to  promote  competition  and  protect  computer  customers  and 

the  public. 

Oppemieimer.  Hodgson,  Brown, 
Wolff  &  Leach, 
By  John  G.  Robertson, 

Attoi-ncys  for  Plaintiff. 

St.  Paul,  Minn. 

JURY    DEMAND 

The  Plaintiff,  pur.suant  to  Rule  48  of  the  Federal  Rules  of  Civil  Procedure, 
does  hereby  demand  a  jury  trial  of  all  the  issues  of  fact  rai.sed  by  its  Complaint 
herein  except  as  to  the  equitable  relief  demanded. 


Exhibit  3. — Control  Data  Divestiture  Plan 

Achieving  Effective  Competition  in  the  Computer  Industry 

A  Plan  for  Divestiture 

INTRODT'CTION 

IBM's  monoix)lization  of  the  manufacture  and  sale  of  general  purpose  digital 
computers  is  founded  upon  its  dominant  share  of  the  market.  Effective  relief 
requires  reducing  significantly  IBM's  market  share:  no  half-way  measures  will 
suffice  to  achieve  effective  competition.  Xon-structural  remedies  were  tried  in 
the  United  Shoe  case  with  a  demonstrable  lack  of  success  (divestiture  l)eing 
initially  rejected  by  the  district  court  because  of  United's  single-plant  operation — 
a  reason  not  obtaining  here),  and  the  Department  of  .lustice  emphasized  in  its 
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brief  to  the  Supreme  Court  (on  page  24)  that  the  elimination  of  a  defendant's 
'•monopoly  share"  of  the  releAant  market  went  to  the  heart  of  relief  in  a 
monopolization  case : 

"^lonoixdy  jwwer  is  obviously  inconsistent  with  workable  competition.  The 
latter  term,  wlien  iised  in  the  context  of  relief  in  a  monoimlization  case,  can 
onl.v  be  read  to  describe  a  market  where  no  competitor  has  a  monopoly 
share  *   *  *" 

All  this  is  well  established  anti-trust  policy  and  good  anti-trust  economics. 
But  there  remains  concern  that  structural  relief  in  this  industry  is  not  economi- 
cally feasible ;  that  the  massive  size  of  IBM  can  only  be  reduced  by  imposing 
substantial  social  costs  on  the  economy  in  terms  of  foi-egone  eflSciency.  Tliere 
is  the  related  concern  that  the  only  feasible  structural  relief  will  still  be  inade- 
quate to  restore  effective  competition  as  for  instance,  by  transferring  the  market 
power  of  one  monopolist  to  two  duopolists  who  together  control  the  market. 

Tlie  purpose  of  this  memorandum  is  to  show  that  a  closer  analysis  supports  a 
quite  different  view — that  structural  relief  can  be  both  adequate  for  achieving 
competition  and  accomplished  without  significant  social  costs  for  the  economy. 

Tlie  general  proposition  is  demonstrated  here  by  examining  an  exemplaiy  plan 
for  horizontal  divestitui'e.^  The  plan  also  contains  divestitures  of  IBM  activities 
in  related  markets  and  limitations  on  IBM's  anti-competitive  practices.  These  an- 
cillary measures  are  designed  to  complement  and  strengthen  the  pro-comiietitive 
effect  of  divestitures  in  the  general  purpose  digital  computer  market. 

This  plan  should  not  necessarily  be  regarded  as  definitive.  Rather  the  plan 
is  intended  to  document  a  simple  but  important  conclusion  :  structural  relief  is 
not  only  necessary  if  competition  is  ever  to  be  achieved,  but  clearly  feasible 
without  substantial  cost  to  tUe  economy.  Accordingly,  a  decree  containing  only 
prohibitory  injunctive  provisions,  whether  such  be  consented  to  by  IBM  or  entered 
by  the  court  after  trial,  would  be  inadequate  and  contrary  to  the  public 
interest.^ 

A   DIVESTITURE   PLAX 

The  central  feature  of  the  divestiture  plan  is  the  creation  f)f  five  independent 
computer  manufacturers  from  existing  IBM  product  lines  and  facilities.  Accom- 
panying such  a  horizontal  divestiture  are  interrelated  proposals  and  divestitures 
regarding  IBM's  activities  in  other  than  the  computer  markets  and  measures 
proscribing  IBM's  anti-competitive  practices.^ 

A.  Divestiture  of  comjuiter  mauufacturing  capahility 

This  section  first  describes  the  plan  for  computer  manufacturing  and  then 
evaluates  its  feasibility,  its  effect  on  competition,  the  possible  costs  to  the 
economy  in  terms  of  economies  of  scale  and  its  fairness  to  stockholders,  execu- 
tives and  employees. 


1  As  an  alternative  to  rtivestiture,  measures  designed  to  foster  (and  ultimately  require) 
a  gradual  reduction  in  IBM's  market  share  could  ultimately  provide  the  necessary  struc- 
tural relief,  althoujrh  the  arrival  of  effective  competition  would  be  delayed.  Thus,  if  IBM's 
i-ate  of  growth  was,  for  a  number  of  years,  something  less  than  that  of  the  overall 
market — ^although  it  would  still  grow  faster  than  most  large  corporations — the  competitive 
disparity  between  IBM  and  its  competitors  would  gradually  narrow.  Generall.v,  since 
IBM  would  be  left  basically  intact,  such  an  approach  woud  require  a  number  of  stringent 
prohibitions  directed  against  IBM  anti-competitive  behavior,  the  divestiture  of  certain 
activities  outside  of  the  computer  market,  and  a  mechanism  in  the  nature  of  a  "failsafe" 
provision  whereby  the  market  would  be  frequentl.v  examined  to  verify  a  decline  in  IBM's 
market  share.  In  the  event  that  it  was  not  declining,  contingent  provisions  would  come  into 
pay  which  would  virtually  compel  such  reduction.  If  of  interest  to  the  Department,  further 
detail  concerning  this  apiiroach  can  be  made  available.  At  this  time,  however,  while  clearly 
feasibkle — and  ultimately  effective — immediate  horizontal  divestiture  appears  preferable 
to  such  an  alternative. 

-  The  following  excerpt,  from  the  staff  of  House  Committee  on  the  Judiciar.v,  S6th  Cong.. 
1st  scss..  Report  on  Consent  Decree  Program  of  the  Department  of  Justice  (committee 
print  19.">9),  p.  27.  is  particularly  applicable  to  the  computer  industry  :  "In  its  effort  to 
reduce  the  relative  proportion  of  consent  decrees  to  litigated  judgments,  consideration 
should  be  given  by  tlu»  Departnuuit  to  tlio  type  of  issues  involved  and  the  economic  sig- 
nificance of  the  proceeding.  When  novel  questions  of  law  are  presented,  or,  when  the 
Government's  complaint  attacks  the  structure  and  operations  of  dominant  corporations 
that  determine  the  standard  of  conduct  for  an  entire  industry,  only  in  the  most  extreme 
situation  should  a  negotiated  settlement  be  undertaken  by  the  Government.  Compromise  of 
tlie  Government's  position  in  such  a  case  is  not  warranted,  and  a  consent  decree  should 
only  be  assented  to  by  the  Government  when  the  defendants  agree  to  all  of  the  relief  which 
the  Department  of  .Tustice  believes  is  essential  to  reestablish  competition,  eliminate  the 
conditions  which  caused  the  Government  to  institute  its  action,  and  to  dissipate  the 
fruits  of  monopol.v." 

•''A  "chart"  summarizing  the  following  divestiture  plan  is  attached  as  "attachment  1." 
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1.  The  plan 

(0)  Central  processing  unit  (CPU)  manufacture  is  the  initial  consideration 
for  horizontal  divestiture.'  "Attachment  2"  to  this  paper  is  an  excerpt  from 
an  IBM  sales  manual,  and  indicates  its  principal  domestic  plants  engaged  in 
manufacturing  computer  equipment.  Thus,  it  appears  that  IBM  manufactures 
CPU's  at  several  U.S.  plants,  each  concerned  principally  with  one  "segment" 
of  the  IBM  product  line.  For  example,  the  principal  manufacturing  locations 
for  IBM's  current  line  CPU's  include  : 

(1)  Boca  Ratan,  Fla.— System/3,  1130,  and  2020  (360/20)  : 

(2)  San  Jose,  Calif.— 1800  ; 

(3)  Endicott,  N.Y.— 2025  (360/25)  and  2030  (360/30)  ; 

(4)  Poughkeepsie,  X.Y.— 2040  (360/40),  2044  (360/44),  2050  (360/50), 
2091/95  (360/91-95), and  2195  (360/195)  ;' and 

(5)  Kingston,  New  York— 2065  (360/65),  2067  (360/67),  2075  (360/75),  and 
2085  (360/85)." 

In  addition,  attachment  2  indicates  that  there  are  five  principal  domestic 
manufacturing  locations  for  certain  of  its  peripheral  devices.  Although  there  are 
exceptions  and  a  certain  degree  of  overlap,  the  nature  of  the  devices  producetl 
at  these  U.S.  locations  generally  fits  the  following  pattern  : 

(1)  Kingston,  N.Y.— Display  units  (Prefix  "22__")  ; 

(2)  San  Jose,  Calif.— External  "high  speed"  storage  devices,  such  as  disk, 
drum,  and  core  (Prefix  :  "23_-")  ; 

(3)  Boulder,  Colo. — External  "slower  speed"  storage  devices,  such  as  mag- 
netic tape  units  (Prefix  :  "24__")  : 

(4)  Rochester,  Minn.— External  card  I/O  devices   (Prefix:  "25--")  ;  and 

(5)  Raleigh,  N.C. — Communications  equipment  (Prefix:    "27—"  and  "77—"). 
This  organization  of  principal  domestic  manufacturing  operations  and  facilities 

provides  the  basis  for  the  creation  of  the  following  five  independent  computer 
equipment  manufacturers,  presumably  by  stock  distributions  to  present  IBM 
shareholders : 

(1)  IBM-A  ("Small  Scale  Computer  Company")  would  receive  IBM's  Boca 
Ratan  manufacturing  facilities  and  thus  responsibility  for  marketing,  integra- 
tion, and  assembly  of  System  3  and  the  1130  and  360/20  computer  systems. 

(2)  IBM-B  ("Process  Control  Computer  Company")  would  be  allocated  the 
San  Jose  manufacturing  facilities,  and  responsibility  for  marketing,  integration 
and  assembly  of  the  special  purpose  1800  computer  system. 

(3)  IBM-C  ("Small/Medium  Computer  Company")  would  receive  resiwnsi- 
bility  for  the  360/25  and  360/30  computer  systems,  and  thus  IBM's  Endicott, 
X.Y..  plant. 

(4)  IBM-D  "Medium  and  Verv  Large  Computer  Company")  would  be  allocated 
the  360/40,  360/44,  360/50,  360/91.  360/95,  360/195,  and  370/155.  Accordingly, 
this  companv  would  receive  IBM's  Poughkeepsie,  N.Y.,  manufacturing  facilities. 

(5)  IBM-E  ("Large  Scale  Computer  Company")  would  receive  IBM's  Kings- 
ton, N.Y.,  manufacturing  facilities  and  thus  be  responsible  for  marketing,  integra- 
tion and  assembly  of  the  360/65,  360/67,  360/75,  360/85  and  370/165  computer 
systems. 

In  addition  to  the  foregoing,  the  principal  domestic  locations  of  IBM  peripheral 
manufacture  would  also  be  distributed  among  these  five  companies,  ideally  in 
such  a  manner  as  to  equalize  the  potential  revenues  of  the  successor  companies. 
Although  it  is  evident  that  any  final  determination  of  which  peripheral  facility 
to  assign  to  which  company  (1)  must  be  considered  in  the  light  of  IBM's  product 
line  and  facilities  at  the  time  of  such  divestiture  and  (2)  will  depend  upon  deter- 
mination, presumably  from  IBM  records,  of  the  dollar  value  of  and  market 
value  for  various  peripheral  devices  at  such  time,  given  today's  market  and  rea- 
sonable estimates  concerning  the  future,  the  following  would  appear  to  be  a  logical 
rlistribution  of  IBM's  major  peripheral  facilities  at  this  time  : 


*  "Central  procpsslnfr  Units"  are  used  as  the  initial  bnildinfr  block  since  they  tendto 
"define"  the  ronipntpr  svsteni  and  since  thev  are  far  and  away  the  slnple  most  expensive 
element  in  a  comptiter'  "system".  IBM's  EDP  peripheral  products  are.  however,  also 
jrenerallv  considered  in  this  section  and  part  (b)  below  discusses  considerations  in  com- 
puter svstem  intecration  and  assembly.  .        .  .iota 

s  Although  not  included  in  attachment  2,  IBM's  press  release  announcing  its  new  .:!7i) 
Series"   on   .Tune   ?,0.   1970,   stated  that  the   .S70/1.5.5  would   also   be  produced   at  Pough- 

8  The  press  release  referenced  in  the  preceding  footnote  identified  Kingston.  N.Y..  as 
the  site  of  production  for  the  new  370/16.5. 
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(1)  IBM-A  would  receive  the  Rochester,  Minn.,  facilities  for  two  reasons.  First, 
this  location  was  heavily  involved  in  the  development  of  System/3,  and  its  prod- 
ucts are  generally  associated  with  the  "mini"'  or  ".sub"  computer  area.  Second, 
while  substantial,  the  revenues  and  market  position  of  IBM-A  are  such  that  to 
equalize  its  potential  with  that  of  other  "new  IBMs",  a  major  peripheral  facility 
is  justified. 

(2)  IBM-B  would  receive  the  San  Jose  peripheral  device  facilities.  The  fact 
that  the  1800  is  produced  in  San  Jose  supports  the  allocation  of  such  a  geographi- 
cally co-located  facility.  More  importantly,  however,  since  the  1800  is  a  special 
purpose  computer  with  a  more  limited  market  and  revenue  potential,  it  is  impor- 
tant that  a  major  source  of  peripheral  reveaiue  be  allocated  to  IBM-B.  High  speed 
memory  devices  are  a  major  source  of  IBM  revenue,  and  would  fill  this  role 
nicely. 

(3)  IBM-C,  due  to  the  dominant  market  position  of  the  360/25  and  360/30, 
would  not  receive  any  major  peripheral  facility. 

(4)  IBM-D  would  also  not  receive  a  major  peripheral  facility,  since  it  would  be 
a  tremendously  powerful  company  in  its  market  area. 

(5)  IBM-E,  while  dominating  the  large  computer  market,  would  be  allocated 
the  Kingstoin,  N.Y.,  peripheral  facilities  since  the  relative  market  importance  of 
this  peripheral  facility  is  not  such  as  to  outweigh  the  fact  of  its  co-location  with 
IBM-E. 

It  will  be  noted  that  the  foregoing  allocation  of  perhipheral  facilities  among 
the  new  companies  leaves  open  the  issue  concerning  which  would  receive  IBM's 
present  facilities  at  Boulder,  Colo.,  and  Raleigh,  N.C.,  as  well  as  additional  plants 
established  prior  to  divestiture.  This  is,  in  part,  to  afford  fiexibility — one  or  more 
of  these  "remaining"  facilities  could  be  assigned  to  such  companies  as  appeared 
"weak"  relative  to  their  "sisters"  (given  the  facts  available  at  the  time  of  divesti- 
ture), such  facilities  could  be  "substituted'  to  some  degree  for  those  discussed 
above,  or  separate  companies  producing  such  peripheral  devices  could  be  created. 
With  respect  to  IMB's  Raleigh,  N.C.,  plant,  creation  of  a  separate  company  is 
recommended  im  light  of  the  fact  that  communication  terminals  are  expected  to 
represent  a  large  portion  of  the  dollar  value  of  systems  and  are  the  fastest  grow- 
ing portion  of  the  computer  market.  Finally,  it  is  recommended  that  IBM's  pres- 
ent Federal  Systems  Division  also  be  spun-off  as  a  separate  company.  This  division 
makes  special  purpose  computers,  largely  for  government  use,  at  Owego.  N.Y.,  and 
other  locations.  Thus,  IBM-F  would  become  "The  Terminals  Company"  and 
IBM-G  would  become  the  "Federal  Systems  Company". 

The  divestiture  plan  meets  the  obvious  criteria  of  practicality ;  no  existing 
product  or  plant  is  divided  among  firms.  Of  course,  by  breaking  up  one  or  more 
existing  plants,  as  advocated  by  the  Justice  Department  in  its  brief  concerning 
relief  in  the  United  SJioe  case,  many  additional  divestiture  alternatives  emerge.' 
Under  the  foregoing  plan,  however,  each  company  would  be  allocated  at  least  one 
large  former  IBM  plant  (over  5000  employees)  which  is  now  the  manufacturing 
center  for  a  CPU  and  an  assembly  point  for  its  systems.  The  obvious  economies  of 
scale  of  manufacture — those  at  the  plant  level — are  thus  preserved. 

(ft)  Compute?-  system  integration  and  assembly  is,  to  some  degree,  accom- 
plished at  the  site  of  CPU  manufacture.  As  attachment  2  makes  obvious,  however, 
certain  IBM  peripheral  devices  are  ordered  dii'ectly  from  their  point  of  manu- 
facture and  then  "field  merged"  into  the  computer  system  at  the  customer 
location.  The  proposed  divestiture  plan  would  not  prevent  continuance  of  this 
procedure,  albeit  in  a  Slightly  different  manner.  Since  no  single  successor  com- 
puter manufacturer  would  have  a  full  peripheral  line — at  least  initially — they 
would  necessarily  engage  in  selling  to  one  another  and  each  would  be  partially 
dependent  on  purchased  peripherals.  In  this  respect,  they  would  not  differ  from 


■^  In  its  effort  to  minimize  relocation  of  IBM  activities,  this  divestiture  plan  does  not 
necessaril.v  create  tlie  optimum  "matcli"  of  product  lines.  For  example.  IBM-B  would  be 
particularly  "small"  as  a  computer  "system"  company  -vyhile  yery  stronjr  in  the  peripheral 
area,  IBM-C  vfOuUX  be  "weak"  relatiye  to  IBM-D  and  IBM-E.  and  IBM-D  ^yould  not 
only  be  tremendously  large  and  powerful  in  the  "systems"  market  but  rather  illojricaily 
"brackets"  IBM-E  with  "medium"  and  "yery  large"  systems.  It  is  entirely  possible  that 
with  a  yery  modest  relocation  of  present  facilities,  an  alternatiye  diyestiture  plan  would 
emerge  which  would  equalize  the  revenues  and  potentials  of  each  company  in  the 
"systems"  markets  with  entirel.v  harmonious  product  mixes.  The  Poughkeepsie  plant 
(IBM-D).  for  example,  may  comprise  several  plants,  each  principally  concerned  with  a 
distinct  product  line.  Moreover,  introduction  of  additional  "370's"  may  alter  the  picture 
and,  in  this  industry,  it  is  generally  conceded  that  plants  can  readily  be  adapted  to  dif- 
ferent products.  This  only  emphasizes  the  many  feasible  alternatives  available  for 
divestiture  based  on  other  premutations  ayailable  under  attachment  2  and  resulting  from 
IBM's  massive  size  and  market  coverage. 
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the  present  non-IBM  companies.  Whether  delivery  for  integration,  assembly 
and  testing  was  requested  to  be  made  to  the  site  of  CPU  manufacture,  customer 
installation  location,  or  elsewhere,  would  be  discretionary  with  the  successor 
company  purchasing  the  device  in  light  of  its  complexity. 

The  successor  companies  would  be  required  to  offer  their  peripherals  to  other 
computer  manufacturers  on  equivalent  terms.  This  provision  would  help  the 
growth  of  the  non-IBM  computer  companies,  who  now  cannot  otain  IBM  equip- 
ment for  integration  into  their  systems  at  other  than  a  "retail"  price.  Over  time, 
one  would  expect  that  the  seven  companies  would  buy  peripheral  equipment 
from  other  than  IBM  successors  as  well  as  develop  additional  devices  to  com- 
plement their  individual  product  lines. 

The  effect  of  these  steps  would  be  to  open  up  IBM's  closed  preserve  on  its 
peripherals.  IBM  peripherals  would  become  more  freely  available  for  the  systems 
of  other  manufacturers  and  conversely  the  demand  of  IBM  successor  computer 
companies  for  peripherals  would  become  open  to  independent  peripheral 
manufacturers. 

The  computer  business,  of  course,  is  more  than  the  manufacture  and  assembly 
of  hardware.  Considered  below  are  the  complementary  proposals  for  components, 
marketing  and  service,  software,  and  development. 

(c)  Components  are  the  even  more  elemental  parts  of  a  computer,  including 
the  individual  circuits,  wire  contact  relays,  switches  and  the  like.  The  IBM  CPU's 
and  peripheral  devices  lase  many  components  in  common  and  the  manufacture  of 
components  is  now  groui>ed  in  a  separate  division.  It  is  proposed  that  this  divi- 
sion become  a  separate  company  (IBM-H — "The  Components  Company"),  selling 
to  the  seven  IBM  successor  computer  equipment  companies,  at  least  until  they 
develop  their  own  capability.  As  with  peripherals,  the  new  components  company 
would  also  sell  to  the  general  market  and  other  components  vendors,  such  as 
Texas  Instruments,  would  be  free  to  sell  to  the  successor  computer  manufacturers. 
One  would  expect  then,  a  three-fold  gain  for  competition.  Components  manufac- 
ture would  have  a  major  new  competitor.*  Other  computer  manufacturers  would 
have  access  to  IBM  components.  Other  component  vendors  would  have  available 
a  new  source  of  demand  in  the  successor  computer  companies. 

(d)  Marketing,  service,  software,  maintenance  and  leasing  divides  into  two 
parts :  that  associated  directly  with  the  products  of  the  successor  computer  com- 
panies and  that  less  clearly  identified  with  these  companies.  A  new  entity  (IBM- 
I )  would  be  created  to  take  over  all  these  operations  which  entity  would  promptly 
turn  over  all  outstanding  leases  of  computer  systems  still  in  production  to  the 
successor  computer  companies  responsible  for  marketing,  integration  and  assem- 
bly of  such  equipment.  This  would  assume  a  flow  of  cash  to  each  company  from 
the  outset."  Each  new  computer  company  would  thenceforth  assume  responsibility 
for  maintaining  and  future  marketing  of  their  respective  machines  by  hiring 
away  from  the  new  entity  the  staff  fonnerly  engaged  in  these  operations.  Simi- 
larly, each  new  company  would  be  responsible  for  acquiring  personnel  to  market 
and  support  IBM  software  which  existed  at  the  time  of  such  divestiture.  Although 
pre-existing  packages  would  be  made  equally  available  to  each  successor  com- 
pany, development  of  new  programs  would  obviously  thenceforth  be  an  individual 
responsibility. 

The  new  entity  (IBM-I)  would  then  be  left  with  office  buildings,  perhaps  a 
residual  marketing  staff,  and  responsibility  for  the  continued  leasing  and  main- 
tenance of  IBM  computers  (and  software)  no  longer  in  production.  It  would  have 
substantial  revenues  from  out  of  production  IBM  computers.  It  could  continue 
as  a  leasing,  maintenance  and  software  company,  but  to  ensure  that  it  did  not 
dominate  a  new  service  or  market,  the  new  entity  would  be  precluded  from  ac- 
quiring and  leasing  new  computers.  As  the  old  machines  were  returned  or  sold, 
the  assets  could  be  liquidated  and  the  cash  distributed  to  stockholders. 

(e)  Development  covers  the  design  of  new  computers  and  is,  of  course,  import- 
ant to  survival  in  the  comi)uter  industry.  There  is  a  tendency,  promoted  by  IBM 
publications,  to  think  of  IBM  as  one  massive  development  entity.  In  fact,  how- 


**  Givpii  IBM's  massive  size,  it  is  posslhlo  that  the  new  components  company  would 
dominate  the  semiconductor  indnstrv  in  revenues  and  value  of  shipments.  If  this  appears 
to  he  the  ease,  further  division  of  IBM's  Components  Division  is  possible,  since  several 
IBM  locations  currently  produce  IBM  components. 

» To  the  extent  that  a  successor  company's  major  divestiture  assets  were  in  the 
peripheral  areas  (e.p.,  IBM-B),  any  inequity  resultinc  from  a  transfer  of  peripheral 
rentals  to  the  company  having  systems  responsibility  could  he  offset  with  present  IBM  cash 
reserves  or  other  assets  held  by  the  "interim"  entity. 
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ever,  such  key  efforts  as  the  design  of  the  System  360  line  was  done  by  several 
teams  at  different  locations  and  IBM  has  its  present  R&D  activity  located  at  at 
least  24  separate  laboratories.  One — Manassas,  Va., — serves  the  components 
division  and  would  be  allocated  to  the  new  components  company.  At  each  of  the 
principal  plant  locations  for  the  seven  hardware  companies  there  presently  exist 
major  development  groups,  as  follows  : 

(1)  IBM-A :  Rochester,  Minn. ; 

(2)  IBM-B  :  San  Jose,  Calif. ; 

(3)  IBM-C  :  Endicott,  N.Y.,  two  labs  ; 

(4)  IBM-4  :  Poughkeepsie,  X.Y.,  three  labs  ; 

(5)  IBM-E  :  Kingston,  N.Y. ; 

(6)  IBM-F :  Owego.  N.Y. ;  and 

(7)  IBM-G  :  Raleigh,  N.C. 

The  development  groups  are  concerned  primarily  with  the  products  of  the 
plants  near  them,  so  that  there  would  be  a  natural  fit  in  assigning  such  groups  to 
adjacent  companies.  There  would  remain  a  few  other  laboratories  that  serve  a 
broader  corporate  function — such  as  the  Thomas  J.  Watson  Laboratory  concerned 
with  basic  research.  These  might  either  be  allocated  to  those  companies  so  as  to 
equalize  assets  and  technical  manpower  of  successor  companies  or,  preferably, 
transfer  or  sale  of  such  laboratories  to  some  sort  of  independent  research  founda- 
tion could  be  encouraged. 

2.  Evaluation  of  the  plan 

(a)  The  divestiture  plan  results  in  economically  strong  companies. — The  sur- 
vey above,  operation  by  operation,  indicates  that  each  successor  company  retains 
a  feasible  set  of  activities  appropriate  for  an  independent  company.  Focusing  on 
these  companies  as  a  whole,  each  would  still  be  absolutely  large.  Their  annual 
revenue  is  hard  to  predict  from  published  IBM  data,  but  the  average  would  be 
well  in  excess  of  500  million  dollars.  Another  measure  of  size  is  the  "relative" 
market  share  in  the  computer  market.  Of  course,  ''relative"  market  share  depends 
upon  the  market  being  defined — for  example,  in  the  computer  systems  market,  the 
shares  of  IBM-C,  IBM-D,  and  IBM-E  would  be  larger  than  IBM-A  and  IBM-B. 
while  the  latter  companies  would  be  considerably  more  powerful  in  their  respec- 
tive peripheral  areas.  However  viewed,  each  company's  "share"  would  be  at  least 
twice  that  of  the  largest  non-IBM  company. 

Furthermore,  the  companies  would  start  with  substantial  financial  assets  in 
their  share  of  a  multii-billion  dollar  lease  base.  (Any  sharp  inequality  in  the  di- 
vision of  the  lease  base  could  be  equalized  by  the  differential  division  of  IBM's 
working  capital) . 

The  resulting  companies  would,  of  course,  be  much  less  vertically  integrated 
than  the  present  IBM.  But,  as  indicated  above,  the  degree  of  vertical  integration 
would  remain  comparable  to  that  of  other  computer  manufacturers.  There  might 
be  particiular  facilities  imbalances  and  the  management  of  particular  successor 
companies  might  regard  some  greater  degree  of  vertical  integration  as  desirable. 
But  such  shifts  are  relatively  easy.  IBM  now  spends  about  $400  million  annually 
on  plant  and  equipment  and  such  a  flow  of  investment  funds  would  be  divided 
among  the  successor  companies  for  new  investment.  The  high  rate  of  growth  of 
computer  sales — over  the  ten  years  from  1959  to  1969  the  market  growth  averaged 
over  twenty  percent  annually — further  enhances  the  opportunity  of  the  new  com- 
panies to  alter  their  product  lines.  In  addition,  existing  computer  manufactur- 
ing plants  are  relatively  adaptable  to  different  kinds  of  manufacture.  The  major 
capital  items  in  computer  manfacture  (except  for  components)  are  floor  space 
and  easily  movable  test  and  assembly  equipment.  Plants  can  be  readily  adapted 
to  different  products. 

Although  the  new  companies  initially  will  have  a  limited  computer  line,  the 
fact  that  they  would  be  compatible  would  be  an  initial  benefit  to  the  U.S.  national 
defense  posture  in  that  compatible  computers  would  be  available  from  multiple 
sources.  In  addition,  over  time,  the  successor  companies  could  diversify  into  wider 
product  lines  if  they  so  choose  and.  in  so  doing,  have  the  financial  advantages  and 
manufacturing  flexibility  de.scribed  above  for  vertical  integration.^"  In  sum,  the 
successor  companies  should  not  only  be  financially  viable  but  economic  successes. 
Each  starts  with  an  established  product,  proven  in  the  market  place  and  with 
facilities  for  its  manufacture.  Each  will  have  access  to  IBM's  present  peripherals 


^fl  Of  pourse.  acquisitions  by  successor  companies  of  each  other  or  other  companies  would 
he  prohibited  for  a  number  of  years  or,  at  a  minimum,  prohibited  without  prior  approval  of 
the  Department  of  Justice. 


5505 

and  components,  together  with  the  opportunity  to  buy  such  items  on  the  outside 
market.  Each  will  have  the  financial  security  from  a  big  lease  base.  Each  will 
have  a  development  group  and  the  financial  resources  to  extend  its  product  line 
horizontally  and  vertically.  Each  will  have  a  substantial  fraction  of  IBM's  exten- 
sive marketing  and  maintenance  force.  . 

(&)  The  divestiture  plan  represents  a  significant  step  forivard  in  achieving 
effective  competition.— The  plan  would  still  leave  IBM  products  as  virtually 
dominant  in  separate  computer  (and  peripheral)  sub-markets.  Thus,  the  suc- 
cessor computing  company  would  have  initially  the  same  market.  While  high 
market  share  in  a  particular  product  is  a  significant  source  of  IBM's  market  pow- 
er, IBM's  dominance  is  intensified  by  the  compounding  of  market  power  through 
its  position  in  all  the  various  submarkets  and  combining  such  positions  with 
(1)  massive  financial  resources  from  a  huge  lease-base;  (2)  a  marketing  force 
that  blankets  the  data  processing  fields  ;  (3)  a  complete  product  line  so  that  cus- 
tomers with  changing  data  needs  will  continue  to  be  linked  to  IBM;  and  (4)  a 
commanding  position  across  product  lines  as  well  as  with  peripherals  so  that  IBM 
can  largely  dictate  the  nature  of  technological  change  to  its  own  advantage. 

The  divestiture  plan  strikes  at  these  four  sources  of  market  power,  even  though 
it  fails  initially  to  modify  the  fifth— large  share  in  a  specific  submarket.  Finan- 
cial power  will  be  reduced  because  the  successor  computer  companies  will  no 
longer  be  able  to  exploit  the  massive  flow  of  funds  from  one  lease  base.  The  mar- 
keting force  will  no  longer  be  ten-to-fifteen-fold  the  size  of  competitors  and  blan- 
ket every  potential  customer.  And  this  marketing  force  will  no  longer  be  able  to 
direct  each  customer,  as  his  data  processing  needs  expand,  from  one  IBM  prod- 
uct to  another.  Rather,  in  such  situations  the  customer  will  evaluate  on  their 
merits  the  products  of  now  independent  IBM  successor  companies  relative  to  those 
of  competitors. 

The  adverse  impact  of  IBM's  monopoly  power  upon  technological  change  and 
innovation  will  be  dissipated.  With  several  successor  companies,  it  will  be  no 
longer  possible  for  a  single  firm  to  paralyze  the  pace  of  change  in  the  computer 
industry  by  announcements  of  proposed  sweeping  product  changes  or  impose  its 
standards  "on  the  entire  computer  manufacturing  and  user  community.  Alterna- 
tive possibilities  for  procurement  will  serve  both  the  immediate  and  long  term 
national  interest.  To  be  sure,  compatibility  is  important  but  absent  IBM's  mas- 
sive size,  one  would  expect  the  initiative  for  change  would  be  more  widely  dis- 
tributed— both  among  successor  companies  and  other  computer  manufacturers. 
Various  companies  would  announce  changes  and  those  that  met  the  market  test 
as  substantial  progress  and  were  followed  by  competitors  and  widely  accepted 
bv  users  would  become  the  industry  norm.  Such  a  freeing  up  of  technological 
change  would  yield  a  more  desirable  rate  of  technological  change  simply  because 
it  would  be  market  tested,  rather  than  the  fiat  of  one  organization. 

Finally,  the  divestiture  plan  does  oifer  the  possibility  for  correction  of  the 
dominance  by  successor  companies  in  particular  submarkets.  To  some  extent, 
there  will  be  immediate  competition  between  the  successor  IBM  companies  them- 
selves, since  product  lines  overlap — e.g..  a  "large"  configuration  of  a  360/30 
system  competes  directly  with  a  minimally  configured  3607-^0.  Also,  as  indicated 
earlier,  it  is  likely  that  successor  companies  will  broaden  their  product  lines  and 
so  further  compete  with  one  another.  The  availability  of  former  IBM  peripherals 
and  components  to  newcomers  and  other  computer  manufacturers  on  equal  terms 
with  IBM  successors  will  encourage  the  rise  of  additional  competition.  The 
removal  of  the  advantages  of  IBM's  overall  size  and  extensive  product  line  will 
enable  the  present  competitors  of  IBM  to  compete  more  effectively  in  each  sub- 
market,  resulting  in  an  increased  market  position  of  competitors. 

(c)  The  divestiture  plan  does  not  entail  any  losses  in  social  economies  of 
scale.— In  evaluating  the  divestiture  plan,  it  is  important  to  distinguish  between 
"social"  and  "private"  losses  resulting  from  the  removal  of  IBM's  massive  scale. 
Social  economies  of  scale  are  true  gains  for  the  economy  as  a  whole;  private 
economies  of  scale  are  those  accriiing  to  the  benefit  of  a  single  firm  and  not  to 
the  economy.  Public  policy  is  concerned  only  with  social  economies.  And  the 
divestiture  plan  involves  no  loss  in  social  economies. 

As  indicatefl  above,  the  divestiture  plan  does  not  divide  either  individual  plants 
or  products.  Hence  the  only  conceivable  source  of  the  loss  of  economies  of  scale 
are  those  operations  that  encompass  several  products  and  plants  :  namely,  financ- 
ing, the  use  of  common  products  such  as  peripherals  and  components,  marketing, 
providing  associated  customer  services,  and  development  of  new  products. 

The  ma.ssing  of  financial  power  is  one  example  of  a  private  economy  of  scale. 
It  is  an  advantage  to  IBM  because  it  permits  it  to  concentrate  development  ex- 
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penditures  on  certain  products  and  gain  a  competitive  edge.  It  is  not  an  advan- 
tage to  tlie  economy  because  the  competitive  edge  for  one  company  does  not 
necessarily  speed  up  teclinological  progress  for  tlie  economy.  Ratlier  tliere  is 
considerable  evidence  suggesting  that  IBM,  while  massive  in  its  resources,  has 
not  been  the  technological  leader  in  computer  development.  IBM  competitors, 
with  a  lower  level  of  spending,  have  made  many  important  contributions  to  the 
industry's  progress. 

IBM's  vertical  integration  into  peripherals  and  components  again  appears  to 
be  primarily  a  private  economy  of  scale.  IBM  has  a  private  advantage  in  that  its 
extensive  line  of  peripherals  are  unavailable  to  other  computer  manufacturers 
except  at  the  retail  price.  Yet  since  these  terms  restrict  sharply  the  use  of  IBM 
peripherals  by  other  computer  manufacturers,  IBM's  private  gain  is  a  social  loss. 
Since  any  true  scale  economies  operable  with  respect  to  a  particular  peripheral 
product  would  remain  intact,  the  future  availability  of  each  such  product  to  all 
computer  companies  could  thus  well  convert  IBM's  private  economy  to  a  social 
economy.  Moreover,  given  the  size  and  growth  of  the  present  computer  market, 
there  is  evidence  to  suggest  that  any  true  scale  economies  are  maximized  at  levels 
far  below  IBM's  current  production.  The  same  situation  is  applicable  with  re- 
spect to  components. 

An  extensive  marketing  service  is  again  a  private  economy  of  scale  for  IBM, 
giving  them  a  competitive  edge.  Whether  or  not  one  massive  marketing  service 
for  a  complete  computer  line  takes  less  real  resources  in  terms  of  manpower  than 
several  separate  sales  forces  for  the  successor  companies,  and  so  becomes  a  social 
economy,  is  possible,  but  unlikely  since  the  computer  is  not  a  repeat  item  sold 
in  considerable  volume  but,  instead,  each  procurement  must  be  individually 
tailored  and  marketed.  IBM's  present  marketing  organization  is  generally  or- 
ganized according  to  "industry  classification,"  which  is  often  reflected  in  com- 
puter system  size ;  such  economies  would  thus  be  preserved.  Moreover,  such  man- 
power economies  as  may  exist  with  respect  to  "repeat"  customers,  due  to  cus- 
tomer loyalty  or  the  exploitation  of  other  competitive  advantage  resulting  from 
having  a  machine  "on  the  inside,"  would — to  the  extent  worthy  of  considera- 
tion— be  preserved  and  reflected  in  favor  of  any  previously  "successful"  vendor 
regardless  of  its  size. 

Maintenance  and  software  are  perhaps  even  less  clear  a  case  of  minimal  econo- 
mies of  scale.  These  services  are  now  generally  organized  by  IBM  in  teams 
specializing  in  various  computers  or  industries  and  so  the  economies  of  size  are 
limited  to  such  relatively  minor  items  as  common  office  space.  Much  applications 
software  can  be  used  by  several  computers  but  this  work  is  now  carried  on  by 
independent  software  companies  with  some  success.  Also  much  of  the  existing 
application  software  would  remain  available  as  a  separate  product  as  the  result 
of  the  "unbundling"  of  computer  pricing. 

Development  is  similarly  unlikely  to  reflect  significant  social  economies  of 
scale.  As  indicated  above,  IBM's  development  groups  for  specific  computers  and 
for  components  are  geographically  separated  and  function  in  large  part  as 
separate  teams.  Moreover,  the  fact  that  other  computer  manufacturers  with 
less  extensive  development  groups  have  been  able  to  keep  pace  and  often  lead 
IBM's  technological  progress  proves  feasibility  and  suggests  that  the  efficiency 
difference  between  very  large  scale  and  more  modest  scale  development  is  not  a 
decisive  one  for  the  rate  of  technical  progress.  Finally,  due  in  part  to  its  large 
lease  base,  IBM  has  tended  to  announce  and  deliver  new  products  in  a  manner 
designed  to  "protect"  its  lease  base  and  to  maintain  a  "desired"  growth  rate, 
thereby  denying  to  society  the  benefits  of  competitors'  advances  as  well  as  such 
benefits  as  could  even  theoretically  derive  from  its  own  massive  development 
efforts. 

(d)  The  divestiture  plan  is  equitable  to  IBM's  stockholders,  executives  and 
employees. — Although  the  Supreme  Court  has  recognized  the  minimal  considera- 
tion to  be  given  "private  interests"  in  framing  effective  remedies  to  redress  anti- 
trust violations,  U.  S.  v.  duPont,  366  U.S.  316.  the  instant  divestiture  alternative 
is  fair  to  the  interests  of  such  parties.  The  IBM  stockholders  will  receive  stock 
in  all  the  successor  companies  in  exchange  for  their  present  IBM  holdings.  In 
aggregate,  the  same  financial  and  physical  assets  will  be  represented  by  the  new 
stock.  Stock  in  IBM,  as  opposed  to  that  in  successor  companies,  does  provide  the 
financial  security  of  diversification  by  reflecting  wide  product  line  and  a  wide 
range  of  "data  processing"  activities.  Yet  stockholders  that  continue  to  want 
.such  diversification  can  leave  their  holdings  distributed  among  successor  compa- 
nies. Those  that  wish  to  concentrate  on  particular  activities  can  rearrange  their 
portfolio  to  do  so.  IBM  stockholders  can  thus  select  varying  mixes  of  activities 
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if  they  so  wish  and.  in  addition,  will  be  able  to  select  as  well  as  invest  in 
different  managements  of  the  varions  successor  companies. 

Against  this  gain  must  be  set  a  loss  in  the  portion  of  the  value  of  IBM  stock 
represeiiting  monopoly  profits.  This  is  an  inevitable  cost  of  a  public  policy  directed 
at  eliminating  monopolization.  Yet  in  the  high  growth  computer  industry  such 
losses  should  be  modest  and  transitional.  While  it  is  obviously  foolhardy  to 
predict  the  course  of  post-divestiture  stock  values,  the  risks  seem  less  than  in 
other  major  divestitures. 

As  for  IBM  executives,  divestiture  will  convert  many  IBM  divisional  execu- 
tives now  serving  as  second  or  third  level  management  into  top  management 
since  there  will  be  several  top  management  groups  rather  than  one.  The  execu- 
tive losers  from  divestiture  will  be  confined  primarily  to  the  small  group  of  top 
executives  who  will  forfeit  the  power  and  prerogatives  of  administering  one 
of  the  world's  largest  private  enterprises. 

The  successor  companies  would  assume  all  the  obligations  of  the  pension 
and  benefits  of  the  executives  and  employees  in  facilities  they  are  assigned. 
The  special  leasing  company  described  above  (IBM-I)  will  assume  a  cor- 
responding obligation  for  branch  and  central  oflice  employees  who  are  not  hired 
by  the  successor  computer  or  components  companies.  Tliis  company  will  have 
both  the  extensive  ofl3ce  buildings  owned  by  IB:M  throughout  the  country  and 
the  leases  on  older  computers  as  assets  with  which  to  meet  obligations  to  these 
employees. 

To  sum  up,  the  divestiture  should  preserve  much  of  the  significant  equities 
of  IBM  stockholders,  executives,  and  employees. 

B.  Divestitures  in  related  markets 

Tlie  preceding  measures  are  generally  directed  at  the  domestic  computer 
hardware  market.  There  remain  other  components  of  IBM  that  should  also 
l)e  divested  to  IBM  stockholders  on  the  grounds  that:  (1)  They  can  be  eco- 
nomically viable  companies  in  their  own  right;  (2)  assigiiing  any  one  to  a 
particular  successor  computer  company  would  make  successor  companies  unequal 
in  size  ;  and  (3)  the  particular  operations  are  so  large  in  their  respective  markets 
and  so  closely  related  to  the  marketing  of  computers  that  owmership  by  such 
a  computer  company  jeopardizes  competition  in  the  computer  market. 

Four  IBM  operations  particularly  fit  these  conditions :  The  Service  Bureau 
Corporation  (SBC),  the  Office  Product  Division,  Science  Research  Associates, 
and  the  World  Trade  Corporation. 

1.  The  divestiture  of  SBC 

I'nder  the  1956  Consent  Decree,  SBC  is  supposed  to  be  operated  as  an  arms- 
length  corporation.  Yet  there  is  considerable  evidence  that  its  computing  serv- 
ices promote  IBM's  computer  business  through  "customer  captivity"  as  well 
as  through  offering  IBM  opportunities  to  institute  price  discrimination  through 
the  free  usage  of  computer  time,  free  manpower  or  software  support,  and  buy- 
backs  of  computer  time.  Furthermore,  it  provides  a  sheltered  market  for  IBM 
equipment.  As  a  result,  SBC  is  another  source  of  IBM  market  power  in  the 
computer  business. 

The  divestiture  of  SBC,  through  a  stock  distribution,  would  prevent  this 
source  of  market  power  in  the  computer  market  from  being  utilized  by  any 
successor  computer  company. 

2.  The  divestiture  of  the  Office  Products  Division 

IBM's  office  products  operations  are  organized  as  a  separate  division,  with 
its  own  plants,  development  group,  and  executive  organization  and  with  revenues 
in  the  hundreds  of  millions  of  dollars.  The  principal  product  of  this  division  is 
office  typewriters  in  which  IBM  has  a  substantial  market  share.  In  addition, 
IBM  recently  announced  entry  into  the  office  copier  market.  This  division  should 
have  no  difficulty  operating  as  a  separate  company.  AYhile  at  present  the  inter- 
relationships between  office  products  and  computers  are  not  extensive,  the  coupling 
of  magnetic-tape  to  typewriters  and  copiers  could  give  a  computer  manufacturer 
with  a  large  share  of  outstanding  office  typewriters  and  an  entry  in  the  copier 
market  a  powerful  position  in  the  computer  market.  Accordingly  it  is  proposed 
that  the  Office  Products  Division  be  divested  into  one  or  more  separate  companies. 

3.  The  divestiture  of  Science  Research  Associates  (SRA) 

SRA  is  a  recent  IBM  acquisition  which  develops  and  markets  computer  ap- 
plications in  the  educational  area.  It  is  an  asset  in  the  marketing  of  computers 
which  should  not  be  assigned  to  any  one  particular  successor  company.  Since 
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SRA  has  previously  been  successful  as  a  separate  company,  it  can  be  easily 
reestablished  in  this  status. 

4.  The  divestiture  of  the  World  Trade  Corporation 

IBM  has  concentrated  its  foreign  operations  in  a  single  subsidiary — IBM 
World  Trade  Corporation.  This  subsidiary  can  be  a  separate  company  for  it 
already  has  its  own  overseas  marketing  force,  extensive  manufacturing  and 
development  activities,  and  a  distinct  set  of  executives.  As  a  separate  company, 
it  would  have  over  a  billion  dollars  in  annual  revenues. 

As  a  separate  company,  however,  at  least  initially.  World  Trade  would  have  to 
buy  some  products  it  does  not  manufacture  from  successor  companies.  And  it 
is  likely  to  need  to  license  technological  know-how  from  successor  companies 
to  stay  abreast  of  changing  technology.  But  these  relationships  would  have  a 
somewhat  lesser  impact  on  domestic  competition  than  the  existing  ones. 

The  impact  of  a  dominant  position  in  many  markets  abroad  would  presumably 
be  diffused  among  several  successor  computing  companies.  At  the  same  time,  the 
impact  on  American  trade  from  divestiture  would  be  minimal  since  World  Trade 
in  effect  now  buys  many  of  its  products  from  IBM's  domestic  operations.  Over 
the  longer  run.  World  Trade  could  buy  from  other  American  computer  manu- 
facturers if  their  products  proved  superior.  Thus  World  Trade's  commanding  posi- 
tion in  various  foreign  markets  might  become  available  to  other  American  com- 
puter manufacturers.^^ 
C.  Proscriptions  against  certain  anti-competitive  practices 

Since  the  divestiture  recommendations  are  fairly  comprehensive,  the  scope  of 
injunctive  relief  can  be  limited  to  a  few  key  items.  Nonetheless,  since  the  IBM 
successors  will  have,  at  least  initially,  very  substantial  market  shares  in  particu- 
lar computer  and  peripheral  submarkets,  four  major  provisions  are  required : 
limitations  on  price  discrimination,  limitations  against  paper  machines  and  the 
like ;  requirements  on  product  disclosure,  and  provision  for  royalty-free  licensing. 

1.  Price  discrimination 

Price  discrimination  is  a  traditional  tactic  of  a  dominant  firm  to  gain  and  to 
maintain  market  power — cutting  prices  for  a  group  of  customers  or  with  respect 
to  products  where  competition  is  vigorous  while  maintaining  high  prices  else- 
where. IBM  has  made  extensive  use  of  price  discrimination.  Given  IBM's  record, 
the  importance  of  price  discrimination  as  a  source  of  market  power,  and  high 
market  shares  in  many  computer  lines  even  after  divestiture,  injunctive  pro- 
visions are  required  to  eliminate  price  discrimination. 

Price  discrimination  can  be  eliminated  by  requiring  IBM  to  institute  "auto- 
sticker  pricing".  Such  pricing  would  have  the  following  features : 

(a)  Bach  successor  company  and  WTC  would  be  required  to  publish  a  separate 
list  price,  together  with  terms  of  sale  such  as  credit,  trade-in  allowances,  etc., 
for  (i)  each  unit  of  the  computer,  (ii)  software  (.such  as  each  operating  .sys- 
tem, compiler,  assembler,  application,  and  special  user  program),  (iii)  mainte- 
nance services,  (iv)  programing  services,  (v)  customer  training,  (vi)  other  prod- 
ucts or  services  related  to  the  sale  and  support  of  computers.  This  would  extend 
and  make  mandatory  the  present  practice  of  "unbundled"  prices. 

(6)  All  sales  (except  competitive  bids  to  a  government  agency)  must  be  at 
the  list  or  "sticker"  price  and  at  published  terms  except  as  justified  to  meet 
competition.  Each  product  or  ser^ice  priced  separately  must  be  available  for 
purchase  separately  and  profit  margins  on  different  products  or  services  must 


11  The  disposition  of  World  Trade  is  quicijly  becoming,  liowever.  a  particularly  vexing 
problem,  in  liglit  of  its  large  size,  fantastic  growth,  and  emerging  "independence"  as  a 
manufacturing  and  developing  entity  as  well  as  a  foreign  marlceting  arm  of  IBM.  Statistics 
indicate  that  World  Trade  dominates  the  foreign  markets  almost  to  the  extent  of  IBM's 
U.S.  domination — and  more  so  vis-a-vis  its  U.S.  competitors.  This  strongly  indicates  that 
World  Trade  should  itself  be  further  divided  into  several  independent  companies,  perhaps 
along  geographical  lines.  The  feasibility  of  this  is  clear,  in  light  of  the  fact  that  World 
Trade  is  organized  merely  as  a  holding  company  for  the  stocks  of  subsidiaries  incorporated 
under  the  laws  of  over  100  nations.  Further  facts  are  necessary  to  evaluate  the  manner  in 
which  such  foreign  subsidiaries  could  be  realigned  into  several  viable  companies,  with 
similar  or  at  least  potentially  eaual  manufacturing,  research  and  marketing  capabilities. 
It  is  entirely  possible  that  multi-nation  companies  with  product  lines  not  dissimilar  to 
those  created  in  the  new  IBM-U.S.  companies  could  be  feasibly  created  and  held  by 
several  independent  U.S.  holding  companies.  Whatever  the  approach,  it  is  becoming 
Increasingly  clear  that  the  present  worldwide  power  of  World  Trade  should  be  diffused  as 
nart  of  any  structural  remedy  in  the  U.S.  market,  or  else  U.S.  computer  comoanies — 
including  the  "new"  IBMs — may  find  penetration  of  foreign  markets  impossible,  and 
World  Trade  may  itself  turn  to  and  dominate  the  U.S.  market. 
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be  reasonably  similar.  Such  provisions  would  restrain  price  discrimination 
directly  by  requiring  uniform  prices  to  different  buyers,  prevent  any  single 
item  from  being  tied  to  anotlier  (often  hiding  price  discriminaton),  and  prevent 
any  item  from  being  offered  at  a  low  profit  margin.  It  would  eliminate  the  so- 
called  educational  discount. 

(c)  All  sales  offers,  bids  and  proposals  would  be  made  in  writing  containing 
the  above  prices,  delivery  date,  and  other  terms  and  conditions,  and  the  customer 
would  be  allowed  30  days  to  accept  or  reject  the  proposal  or  any  part  of  it. 
Orders  would  be  filled  in  the  order  of  their  receipt.  This  would  prevent  hidden 
price  discrimination  via  oral  agreements,  prevent  the  practice  qf  stampeding  a 
customer  into  accepting  an  order,  as  well  as  prevent  discrimination  between 
customers  via  delivery  dates. 

id)  To  prevent  subtle  forms  of  price  discrimination,  grants  to  a  customer  or 
participation  in  joint  ventures  or  projects  to  induce  a  purchase  of  a  computer 
or  related  service  would  also  be  prohibited. 

2.  Paper  machines,  programs  and  the  like 

This  practice  can  be  reached  by  a  provision  prohibiting  successor  computer 
companies  and  WTC  from  offering,  advertising  or  otherwise  disclosing  to  the 
trade  any  computers,  programs,  or  related  equipment  prior  to  an  operational 
demonstration  of  such  item.  These  demonstrations  are  to  be  open  to  competitors 
and  the  public  and  the  operational  characteristics  demonstrated  must  conform 
to  the  advertised  specifications,  which  specifications  must  themselves  contain 
suflicient  detail  as  to  be  meaningful.  Such  demonstration  shall  not  be  held  prior 
to  the  time  the  products  or  services  are  ready  for  manufacture  and  distribution 
in  production  quantities,  thus  insuring  quotation  of  realistic  delivery  schedules. 

3.  Product  standards  and  compatibility 

One  characteristic  of  IBM's  vast  market  share  is  that  by  its  dominance  it 
creates  certain  standards  on  a  de  facto  basis  to  which  its  competitors  must  con- 
form, thus  raising  difficulties  for  other  manufacturers  in  making  their  equip- 
ment compatible  with  that  of  IBM.  While  dividing  IBM's  product  line  among 
several  companies  reduces  the  scope  of  the  problem,  the  dominance  of  successor 
companies  in  particular  markets  still  leaves  a  potential  threat  to  competition 
from  sharp  changes  in  product  standards  by  the  firm  with  the  dominant  market 
share.  Without  prior  notice  of  such  changes,  competitors  are  placed  at  a  sub- 
stantial disadvantage.  Accordingly,  with  respect  to  all  new  or  proposed  products 
or  software  which  have  characteristics  which  will  affect  information  inter- 
change or  interface  between  a  successor  company's  or  WTC's  systems  and  com- 
petitive systems,  such  companies  and  WTC  should  be  required  to  disclose  confi- 
dentially to  every  U.S.  computer  manufacturer  complete  functional  specifications 
of  all  such  new  products  and  software  and  of  each  major  change  in  existing 
products  and  software  24  months  prior  to  their  first  delivery.  The  particular 
standards  which  require  disclosure  relate  to  devices  utilized  for  information 
interchange  in  general  and  particularly  those  that  involve  interchangeable 
media.  Some  mechanism  would  have  to  be  devised  to  prevent  the  abuse  of  this 
requirement  by  disclosing  new  standards  which  subsequently  are  not  actively 
marketed. 

4-  Royalty-free  patents 
IBM  and  WTC  now  have  thousands  of  U.S.  and  foreign  patents  and  patent 
rights,  relating  to  computers  which  constitute  one  source  of  its  market  power.  To 
give  the  portfolio  to  any  one  successor  manufacturer  would  give  that  company 
a  major  edge  over  others  and  provide  the  basis  for  new  positions  of  market 
power.  To  divide  the  portfolio  would  necessarily  require  extensive  patent  cross 
licensing  between  competing  companies.  The  simplest  solution  would  be  to 
establish  royalty-free  licensing  of  all  IBM's  present  patents. 

COXCLTTSION 

Major  structural  relief  in  the  computer  industry  is  an  absolute  necessity. 
The  divestiture  plan  outlined  herein  promises  such  effective  structural  relief  as 
will  enliance  competition  and  promote  the  public  interest  in  a  strong  computer 
industry  without  jeopardizing  the  national  security.  It  protects  the  ability  of 
IB^I  successors  to  prosper,  to  innovate  and  to  contribute  to  a  competitive  com- 
puter industry.  It  demonstrates  that  effective  competition  can  be  achieved  with- 
out significant  social  costs  for  the  economy. 
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A.  Divestiture 

FIVE   COMPUTED   MANUFACTURERS 

A.  Small  Scale  Computer  Company 

1  Product :  Svstem/3,  360/20  and  Card  I/O  devices. 

2.  Mfg. :  Boca  Raton,  Fla.,  and  Rochester,  Minn. 

3.  Research  :  Rochester,  Minn. 

B.  Process  Control  Computer  Company 

1.  Product :  1800  and  high  speed  memory  device.s. 

2.  Mfg. :  San  Jose,  Calif. 

3.  Research  :  San  Jose,  Calif. 

C  Small/Medium  Computer  Company 

1.  Product :  360/25  and  360/30. 

2.  Mfg. :  Endicott,  N.Y. 

3.  Research  :  Endicott,  N.Y. 

D.  Medium  and  Very  Large  Computer  Company 

1.  Product :  360/40,  360/44,  360/50,  360/91,  360/95,  360/195.  370/155. 

2.  Mfg. :  Poughkeepsie,  N.Y. 

3.  Research  :  Poughkeepsie,  N.Y. 

E.  Large  Scale  Computer  Company 

1.  Product:  360/65.  360/67,  360/75,  360/85,  370/165,  and  display  units. 

2.  Mfg. :  Kingston,  N.Y. 

3.  Research  :  Kingston.  N.Y. 

TWO    "OTHER"    HARDWARE    MANUFACTURERS 

F.  Federal  Systems  Company 

1.  Product :  Present  products  of  IBM's  Federal  Systems  Division. 

2.  Mfg. :  Owego,  N.Y.  and  elsewhere. 

3.  Research  :  Owego,  N.Y. 

G.  The  Terminals  Company 

1.  Product :  Computer  terminals. 

2.  Mfg. :  Raleigh,  N.C. 

3.  Research  :  Raleigh,  N.C. 

TWO  RECIPIENTS  OF  "COMMON"   ASSETS 

H.  Components  Co. 

1.  Product :  Present  products  of  components  division — sold  to  new  companies. 

2.  Mfg. :  Present  facilities  of  IBM  Components  Division. 

3.  Research  :  Manassas,  Va. 

/.  Service  Co. 

Receives  all  outstanding  leases,  marketing  and  maintenance  personnel,  leases, 
and  software.  Successor  companies  acquire  back  such  assets  necessary  for  contem- 
porary product  line  only. 

FOUR  "VERTICAL"   DIVESTITURES 

1.  Service  Bureau  Corp. 

2.  OflSce  Products  Division. 

3.  Science  Research  Associates. 

4.  World  Trade  Corp. 

"remainder" 

Remaining  research  facilities  and  manufacturing  plants  divided  "equitably" 
among  five  computer  companies. 

AcHiE\'iNG  Effective  Competition  in  the  Computer  Industry 

"In  its  effort  to  reduce  the  relative  proportion  of  consent  decrees  to  litigated 
judgments,  consideration  should  be  given  by  the  Department  to  the  type  of  issues 
involved  and  the  economic  significance  of  the  proceeding.  When  novel  questions 
of  law  are  presented,  or,  when  the  Government's  complaint  attacks  the  struc- 
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ture  and  operations  of  dominant  corporations  that  determine  the  standard  of  con- 
duct for  an  entire  industry,  only  in  the  most  extreme  situation  should  a  negoti- 
ated settlement  be  undertaken  by  the  Government.  Compromise  of  the  Govern- 
ment's position  in  such  a  case  is  not  warranted,  and  a  consent  decree  should  only 
be  assented  to  bv  the  Government  when  the  defendants  agree  to  all  of  the  relief 
which  the  Department  of  Justice  believes  is  essential  to  reestablish  competition, 
eliminate  the  conditions  which  caused  the  Government  to  institute  its  action, 
and  to  dissipate  the  fruits  of  monopoly,"'  Staff  of  House  Comm.  On  the  Judiciary, 
S6th  Cong.,  1st  Sess.,  Report  on  Consent  Decree  Program  of  the  Department  of 
Justice  (Comm.  Print  1959) . 

Oppenheimer.  Brown,  Wolff,  Leach  &  Foster, 

Attorneys  for  Control  Data  Corp. 

Dated: 

IBM's  monopolization  of  the  manufacture  and  sale  of  general  purpose  digital 
computers  is  founded  upon  its  dominant  share  of  the  market.  Effective  relief 
requires  reducing  significantly  IBM's  market  share ;  no  half-way  measures  will 
suffice  to  achieve  effective  competition. 

All  this  is  well  established  anti-trust  policy  and  good  anti-trust  economics. 
But  there  remains  concern  that  structural  relief  in  this  industry  is  not  economi- 
cally feasible ;  that  the  massive  size  of  IBM  can  only  be  reduced  by  imposing 
substantial  social  costs  on  the  economy  in  terms  of  foregone  efficiency.  There  is 
the  related  concern  that  the  only  feasible  structural  relief  will  still  be  inadequate 
to  restore  effective  competition  as  for  instance,  by  transferring  the  market  power 
of  one  monopolist  to  two  duopolists  who  together  control  the  market. 

The  purpose  of  this  memorandum  is  to  show  that  a  closer  analysis  supports  a 
quite  different  view— that  structural  relief  can  be  both  adequate  for  achieving 
competition  and  accomplished  without  significant  social  costs  for  the  economy. 

The  general  proposition  is  demonstrated  here  by  examining  two  alternative  ap- 
proaches :  (1)  Horizontal  divestiture  and  (2)  limitations  on  the  growth  of  IBM 
to  reduce  its  market  share.  Each  alternative  is  set  forth  in  an  illustrative  plan. 
Each  plan  also  contains  divestitures  of  IBM  activities  in  related  markets  and 
limitations  on  IBM's  anticompetitive  practices.  These  ancillary  measures  are 
designed  to  complement  and  strengthen  the  pro-competitive  effect  of  measures 
in  the  general  purpose  digital  computer  market. 

Neither  plan  should  necessarily  be  regarded  as  definitive.  Rather  the  two 
plans  are  intended  to  document  a  simple  but  important  conclusion:  structural 
relief  is  not  only  necessary  if  competition  is  ever  to  be  achieved,  but  clearly 
feasible  without  substantial  cost  to  the  economy.  Accordingly,  a  decree  contain- 
ing only  prohibitory  injunctive  provisions,  whether  such  be  consented  to  by  IBM 
or  entered  by  the  court  after  trial,  would  be  inadequate  and  contrary  to  the 
public  interest. 

I.  A  divestiture  alternative 

The  central  feature  of  the  divestiture  alternative  is  the  creation  of  five  inde- 
pendent general  purpose  digital  computer  manufacturers  from  existing  IBM 
product  lines  and  facilities.  Accompanying  such  a  horizontal  divestiture  are 
interrelated  proposals  and  divestitures  regarding  IBM's  activities  in  other  than 
the  computer  markets  and  measures  proscribing  IBM's  anti-competitive  practices. 

A.  Computer  manufacturing 

This  section  first  describes  the  plan  for  computer  manufacturing  and  then 
evaluates  its  feasibility,  its  effect  on  competition,  the  possible  costs  to  the  econ- 
omy in  terms  of  economies  of  scale  and  its  fairness  to  stockholders,  executives 
and  employees. 

1.  The  divestiture  plan 
(a)  Main  Frame  Manufacture  and  Computer  System  Integration  and  As- 
sembly is  the  starting  point  for  horizontal  divestiture.^  IBM  operations  at  this 
stage  are  at  several  plants,  each  concerned  with  only  one  segment  of  the  IBM 
product  line.  This  organization  of  operations  and  facilities  provides  the  basis 
for  the  creation  of  the  following  seven  independent  computer  manufacturers, 
presumably  by  stock  distribution  to  present  IBM  shareholders : 


^Part  (b)  considers  IBM's  peripheral  products.  "Main  frames"  are  used  as  the  initial 
buildinK  block  since  thev  tend  to  "define"  the  s.vstem  and  since  the  required  assembly  and 
pre-installatlon  testing  "of  systems  tends  to  occur  at  the  site  of  main  frame  manufacture. 
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(1)  The  System  Three  Corporation  would  be  allocated  the  smallest  comput- 
ers— IBM's  System  3.  This  corporation  would  also  be  assigned  IBM's  tabulat- 
ing equipment  operation.  The  central  facility  of  this  new  company  would  be 
IBM's  Rochester,  Minnesota  plant  which  makes  tabulating  equipment  and  plants 
in  Georgia  and  Florida  which  have  been  involved  in  the  development  and  manu- 
facture of  System  3. 

(2)  The  Small  Scale  and  Process  Control  Computer  Manufacturing  Company 
would  be  allocated  the  manufacture  of  the  360/20,  the  1130  and  the  1800.  Its 
major  facilities  would  be  IBM's  Boca  Ratan,  Florida,  and  San  Jose,  California, 
plants,  which  now  manufacture  these  three  computers. 

(3)  The  Smaller  Scale/ Medium  Size  Computing  Company  would  have  the 
360/25  and  the  360/30.  It  would  receive  IBM's  Endicott,  N.Y..  plant  which  is 
the  main  frame  manufacturing  and  systems  assembly  facility  for  these  two 
systems. 

(4)  The  Medium  Size  Computing  Company  would  be  allocated  the  360/40, 
360/44,  and  the  360/50.  Main  frame  manufacturing  and  assembly  of  these 
systems  would  occur  at  IBM's  Poughkeepsie,  N.Y.,  plant,  which  is  now  engaged 
in  these  activties. 

(5)  The  Large  Scale  Computing  Company  would  have  the  360/65,  360/67, 
360/75,  360/85,  and  the  360/195  (still  under  development),  whose  system  assem- 
bly and  main  frame  manufacturing  facilities  are  at  Kingston,  N.Y.  The  company 
would,  accordingly,  receive  these  IBM  facilities. 

(6)  The  Federal  Systetns  Company  would  be  IBM's  present  division  of  the 
same  name.  The  division  makes  special  purpose  computers,  largely  for  govern- 
ment use,  at  Owego,  New  York,  and  other  locations. 

(7)  The  Terminals  Company  would  make  IBM  computer  and  operator  com- 
munication terminals,  such  as  the  1050  and  1060.  Although  these  are  arguably 
"peripheral  products",  a  separate  company  is  advi.sable  here  because  terminals 
are  expected  to  represent  a  large  portion  of  the  dollar  value  of  systems  and  are 
the  fastest  growing  portion  of  the  computer  market.  IBM  presently  assembles 
its  principal  terminals  at  Raleigh,  North  Carolina,  and  this  IBM  plant  would  be 
assigned  to  this  company. 

The  divestiture  plan  meets  the  obvious  criteria  of  practicality ;  no  existing 
product  or  plant  is  divided  among  firms.  Of  course,  by  breaking  up  one  or  more 
existing  plants,  as  advocated  by  the  Justice  Department  in  its  brief  concerning 
relief  in  the  United  Shoe  case,  many  additional  divestiture  alternative  emerge. 
Under  the  foregoing  plan,  however,  each  company  would  be  allocated  at  least 
one  large  former  IBM  plant  (over  5000  employees)  which  is  now  the  manu- 
facturing center  for  its  main  frame  and  an  assembly  point  for  its  systems. 
The  obvious  economies  of  scale  of  manufacture — those  at  the  plant  level — 
are  thus  preserved. 

Computers  are,  of  course,  more  than  main  frames.  Indicated  below  are  the 
complementary  proposals  for  peripherals,  components,  marketing  and  service, 
software,  and  development. 

(ft)  Peripherals  are  used  across  IBM's  existing  computer  line  and  their  manu- 
facture is  sometimes  co-located  with  the  assembly  of  certain  computer  systems. 
Siich  co-located  units  would  go  to  the  computer  main  frame  manufacturer  which 
is  assigned  the  plant.  Other  peripheral  plants  would  be  distributed  among  the 
computer  manufacturers  in  such  a  way  as  to  equalize  the  potential  revenues 
of  the  successor  computer  companies.  Of  course,  some  caution  would  have  to  be 
exercised  in  assigning  peripheral  capabilities  because  there  is  a  large  difference 
in  the  dollar  value  and  market  among  various  particular  peripheral  devices. 

Since  no  single  successor  computer  manfacturer  would  have  a  full  peripheral 
line,  they  would  necessarily  engage  in  selling  to  one  another  and  each  would 
be  partially  dependent  on  purchased  peripherals.  In  this  respect,  they  would 
not  differ  from  the  present  non-IBM  companies. 

The  successor  companies  would  be  required  to  offer  their  peripherals  to  other 
computer  manufacturers  on  equivalent  terms.  This  provision  would  help  the 
growtli  of  the  non-IBM  computer  companies,  who  now  cannot  obtain  IB^f 
equipment  for  integraticm  into  their  systems  at  other  than  a  "retail"  price.  Over 
time,  one  would  expect  that  the  seven  companies  would  buy  peripheral  equip- 
ment from  other  than  IBM  successors. 

The  effect  of  these  steps  would  be  to  open  up  IBM's  closed  preserve  on  its 
peripherals.  IBM  peripherals  would  become  more  freely  available  for  the  .systems 
of  other  manufacturers  and  conversely  the  demand  of  IBM  successor  computer 
companies  for  peripherals  would  become  open  to  independent  peripheral 
manufacturers. 
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(c)  Components  are  the  even  more  elemental  parts  of  a  computer,  including 
the  individual  circuits,  wire  contact  relays,  switches  and  the  like.  The  IBM 
computers  use  many  components  in  common  and  the  manufacture  of  these  items 
is  now  grouped  in  a  separate  division.  It  is  proposed  that  IBM's  component 
division  become  a  separate  company,  selling  to  the  seven  IBM  successor  com- 
puter companies.  As  with  peripherals,  the  new  components  company  would  also 
sell  to  the  general  market  and  other  components  vendors,  such  as  Texas  Instru- 
ments, would  be  free  to  sell  to  the  successor  computer  manufacturers.  One 
would  expect  then,  a  three-fold  gain  for  competition.  Components  manufacture 
would  have  a  major  new  competitor.  Other  computer  manufacturers  would  have 
access  to  IBM  components.  Other  component  vendors  would  have  available  a 
new  source  of  demand  in  the  successor  computer  companies. 

(d)  Marketing,  Service,  Software,  Maintenance  and  Leasing  divides  into  two 
parts :  that  associated  directly  with  the  products  of  the  successor  computer 
companies  and  that  less  clearly  identified  with  these  companies.  A  new  entity 
would  be  created  to  take  over  all  these  operations  which  entity  would  promptly 
turn  over  all  outstanding  leases  of  equipment  still  in  production  to  the  successor 
computer  companies  manufacturing  such  equipment.  This  would  assure  a  flow 
of  cash  to  each  company  from  the  outset.  Each  new  computer  company  would 
thenceforth  assume  responsibility  for  maintenance,  the  basic  associated  soft- 
ware, and  future  marketing  of  their  respective  machines  by  hiring  away  from 
the  new  entity  the  staff  formerly  engaged  in  these  operations. 

The  new  entity  would  then  be  left  with  office  buildings,  perhaps  a  residual 
marketing  staff,  some  pre-existing  applications  software,  and  responsibility  for 
the  continued  leasing  and  maintenance  of  IBM  computers  no  longer  in  produc- 
tion. It  would  have  substantial  revenues  from  out  of  production  IBM  computers. 
It  could  continue  as  a  leasing,  maintenance  and  software  company,  but  to  ensure 
that  it  did  not  dominate  a  new  service  or  market,  the  new  entity  would  be  pre- 
cluded from  acquiring  and  leasing  new  computers.  As  the  old  machines  were 
retired  or  sold,  the  assets  could  be  liquidated  and  the  cash  distributed  to  stock- 
holders. 

(e)  Development  covers  the  design  of  new  computers  and  is,  of  course,  im- 
portant to  survival  in  the  computer  industry.  There  is  a  tendency,  promoted  by 
IBM  publications,  to  think  of  IBM  as  one  massive  development  entity.  In  fact, 
however,  such  key  efforts  as  the  design  of  the  System  360  line  was  done  by  several 
teams  at  different  locations  and  IBM  has  its  present  R&D  activity  located  at 
at  least  24  separate  laboratories.  One' — Manassas,  Va. — serves  the  components 
division  and  would  be  allocated  to  the  new  components  company.  At  each  of  the 
principal  plant  locations  for  the  seven  computing  companies  there  are  major 
development  groups,  as  follows  : 

( 1 )  Mini-computers — Rochester,  Minn. ; 

(2)  Small  computers — San  Jose,  Calif. ; 

(3)  Smaller  scale/medium  scale  computers — Endicott,  N.Y.,  two  labs  ; 

(4)  Medium  scale  computers — Poughkeepsie,  N.Y.,  three  labs  ; 

(5)  Larger  scale  companies — Kingston,  N.Y. ; 

(6)  Federal  Systems — Oswego,  N.Y. ;  and 

(7)  Terminals — Raleigh,  N.C. 

The  development  groups  are  concerned  primarily  with  the  products  of  the 
plants  near  them,  so  that  there  would  be  a  natural  fit  in  these  assignments.  There 
would  remain  a  few  other  laboratories  that  serve  a  broader  corporate  function — 
such  as  the  Thomas  J.  Watson  Laboratory  concerned  with  basic  research.  These 
might  either  be  allocated  to  those  companies  so  as  to  equalize  as.sets  and  tech- 
nical manpower  of  successor  companies  or,  preferably,  transfer  of  such  labora- 
tories to  some  sort  of  independent  research  foundation  could  be  encouraged. 

2.  The  divestiture  plan  results  in  economically  strong  companies 
The  survey  above,  operation  by  operation,  indicates  that  each  successor  com- 
pany retains  a  feasible  set  of  activities  appropriate  for  an  independent  company. 
Focusing  on  these  eight  companies  as  a  whole,  each  would  still  be  absolutely 
large.  Their  annual  revenue  is  hard  to  predict  from  published  IBM  data,  but 
the  average  would  be  well  in  excess  of  500  million  dollars.  Another  measure  of 
size  is  the  relative  market  share  in  the  general  purpose  digital  computer  market, 
which  Avould  average  for  these  companies  about  14  percent.  (IBM's  present 
share  of  70  percent  would  thus  be  divided  approximately  five  ways — Federal 
Systems  and  Components  are  not  in  that  market).  While  this  would  be  a  sharp 
drop,  the  14  percent  would  still  be  twice  the  market  share  of  the  largest  non-IBM 
company. 
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Furthermore,  the  companies  would  atart  with  substantial  financial  assets  in 
their  share  of  a  multi-billion  dollar  lease  base.  (Any  sharp  inequality  in  the 
division  of  the  lease  base  could  be  equalized  by  the  differential  division  of  IBM's 
working  capital. ) 

The  resulting  companies  would,  of  course,  be  much  less  vertically  integrated 
than  the  present  IBM.  But,  as  indicated  above,  the  degree  of  vertical  integration 
would  remain  comparable  to  that  of  other  computer  manufacturers.  There  might 
be  particular  facilities  imbalances  and  the  management  of  particular  successor 
companies  might  regard  some  greater  degree  of  vertical  integration  as  desirable. 
But  such  shifts  are  relatively  easy.  IBM  now  spends  about  $400  million  annually 
on  plant  and  equipment  and  such  a  flow  of  investment  funds  would  be  divided 
among  the  successor  companies  for  new  investment.  The  high  rate  of  growth  of 
computer  sales — over  the  ten  years  from  1959  to  1969  the  market  growth  aver- 
aged over  twenty  percent  annually- — further  enhances  the  opportunity  of  the  new 
companies  to  alter  their  product  lines.  In  addition,  existing  computer  manu- 
facturing plants  are  relatively  adaptable  to  different  kinds  of  manufacture.  The 
major  capital  items  in  computer  manufacture  (except  for  components)  are  floor 
space  and  easily  movable  test  and  assembly  equipment.  Plants  can  be  readily 
adapted  to  different  products. 

Although  the  new  companies  initially  will  have  a  limited  computer  line, 
the  fact  that  they  would  be  compatible  would  be  an  initial  benefit  to  the  U.S. 
national  defense  posture  in  that  compatible  computers  would  be  available  from 
multiple  sources.  In  addition,  over  time,  the  siiccessor  companies  could  diversify 
into  wider  product  lines  if  they  so  choose  and,  in  so  doing,  have  the  financial 
advantages  and  manufacturing  flexibility  described  above  for  vertical  integra- 
tion. In  sum,  the  .successor  companies  should  not  only  be  financially  viable 
but  economic  successes.  Each  starts  with  an  established  prodvict,  proven  in 
the  market  place  and  with  facilities  for  its  manufacture.  Each  will  have 
access  to  IBM's  present  peripherals  and  components,  together  with  the  oppor- 
tunity to  buy  such  items  on  the  outside  market.  Each  will  have  the  financial 
security  from  a  big  lease  base.  Each  will  have  a  development  group  and  the 
financial  resources  to  extend  its  product  line  horizontally  and  vertically.  Each 
will  have  a  substantial  fraction  of  IBM's  extensive  marketing  and  maintenance 
force. 

3.  The  divestiture  plan  represents  a  siffnificant  step  foricard  in  achieving 
effective  competition 
The  plan  would  still  leave  IBM  products  as  virtually  dominant  in  separate 
computer  sub-markets.  Tliis  the  successor  computing  company  would  have 
initially  the  same  market  share  as  IBM  in  a  particular  product  line  submarket. 
While  high  market  share  in  a  particular  product  is  a  significant  source  of 
IBM's  market  power,  IBM's  dominance  is  intensified  by  the  compounding  of 
market  power  through  its  position  in  all  the  various  submarkets  and  combin- 
ing such  positions  with  (1)  massive  financial  resources  from  a  huge  lease-base; 
(2)  a  marketing  force  that  blankets  the  data  processing  field;  (3)  a  complete 
product  line  so  that  customers  with  changing  data  needs  will  continue  to  be 
linked  to  IBM;  and  (4)  a  commanding  position  across  product  lines  as  well  as 
with  peripherals  so  that  IBM  can  largely  dictate  the  nature  of  technological 
change  to  its  own  advantage. 

The  divestiture  plan  strikes  at  these  four  sources  of  market  power,  even  though 
it  fails  initially  to  modify  the  fifth — large  share  in  a  specific  submarket.  Fi- 
nancial power  will  be  reduced  because  the  successor  computer  companies  will 
no  longer  be  able  to  concentrate  the  massive  flow  of  funds  from  the  lease  base 
on  the  development  and  marketing  of  certain  product  lines.  The  marketing 
force  will  no  longer  be  ten-to-fifteen-fold  the  size  of  competitors  and  blanket 
every  potential  customer.  And  this  marketing  force  will  no  longer  be  able  to 
direct  each  customer,  as  his  data  processing  needs  expand,  from  one  IBM 
product  to  another.  Rather,  in  such  situations  the  customer  will  evaluate  on 
their  merits  the  products  of  new  independent  IBM  successor  companies  rela- 
tive to  those  of  competitors. 

Tlie  adverse  impact  of  IBM's  monopoly  power  upon  technological  change  and 
innovation  will  be  dis.sipated.  With  several  successor  companies,  it  will  be  no 
longer  possible  for  a  single  firm  to  paralyze  the  pace  of  change  in  the  computer 
industry  by  announcements  of  proposed  sweeping  product  changes  or  impose 
its  standards  on  the  entire  computer  manufacturing  and  user  community.  Al- 
ternative pos.sibilities  for  procurement  will  serve  both  the  immediate  and  long 
term  national  interest.  To  be  sure,  compatibility  is  important  but  aksent  IBM's 
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massive  size,  one  would  expect  the  initiative  for  change  would  be  more  widely 
distributed — both  among  successor  companies  and  other  computer  manufac- 
turers. Various  companies  would  announce  changes  and  those  that  met  the 
market  test  as  substantial  progress  and  were  followed  by  competitors  and 
widely  accepted  by  users  would  become  the  industry  norm.  Such  a  freeing  up 
of  technological  change  would  yield  a  more  desirable  rate  of  technological  change 
simply  because  it  would  be  market  tested,  rather  than  the  fiat  of  one  organi- 
zation. 

Finally,  the  divestiture  plan  does  offer  the  possibility  for  correction  of 
the  dominance  by  successor  companies  in  particular  submarkets.  As  indicated 
earlier,  it  is  likely  that  successor  companies  will  broaden  their  product  lines 
and  so  compete  with  one  another.  The  availability  of  former  IBM  peripherals 
and  components  to  newcomers  and  other  computer  manufacturers  on  equal 
terms  with  IBM  successors  will  encourage  the  rise  of  additional  competition. 
The  removal  of  the  advantages  of  IBM's  massive  overall  size  and  extensive 
product  line  will  enable  the  present  competitors  of  IBM  to  compete  more  effec- 
tively in  each  submarket,  resulting  in  an  increased  market  position  of  com- 
petitors. 

4.  The  divestiture  plan  does  not  entail  significant  long-run  losses  in  eco- 
nomic efficiency 

In  evaluating  the  divestiture  plan,  it  is  important  to  distinguish  between 
"social"  and  "private"  losses  resulting  from  the  removal  of  IBM's  massive 
scale.  Social  economies  of  scale  are  true  gains  for  the  economy  as  a  whole ; 
private  economies  of  scale  are  those  accruing  to  the  benefit  of  a  single  firm 
and  not  to  the  economy.  Public  policy  is  concerned  only  with  social  economies. 
And  the  divestiture  plan  involves  relatively  little  loss  in  social  economies. 

As  indicated  above,  the  divestiture  plan  does  not  divide  either  individual 
plants  or  products.  Hence  the  only  conceivable  source  of  the  loss  of  economies 
of  scale  are  those  operations  that  encompass  several  products  and  plans ;  namely, 
financing,  the  use  of  common  products  such  as  peripherals  and  components, 
marketing,  providing  associated  customer  services,  and  development  of  new 
products. 

The  massing  of  financial  power  is  one  example  of  a  private  economy  of  scale. 
It  is  an  advantage  to  IBM  because  it  permits  them  to  concentrate  development 
expenditures  on  certain  products  and  gain  a  competitive  edge.  It  is  not  an  ad- 
vantage to  the  economy  because  the  competitive  edge  for  one  company  does  not 
necessarily  speed  up  technological  progress  for  the  economy.  Rather  there  is 
considerable  evidence  suggesting  that  IBM,  while  massive  in  its  resources,  has 
not  been  the  technological  leader  in  computer  development.  IBM  competitors, 
with  a  lower  level  of  spending,  have  made  many  important  contributions  to  the 
industry's  progress. 

IBM's  vertical  integration  into  peripherals  and  components  again  appears 
to  be  primarily  a  private  economy  of  scale.  IBM  has  a  private  advantage  in  that 
its  extensive  line  of  peripherals  are  unavailable  to  other  computer  manufacturers, 
except  at  the  retail  price.  Yet  since  these  terms  restrict  sharply  the  use  of  IBM 
peripherals  by  other  computer  manufacturers.  IBM's  private  gain  is  a  social 
loss.  Since  any  true  scale  economies  operable  with  re.spect  to  a  particular 
peripheral  product  would  remain  intact,  the  future  availability  of  each  such 
product  to  all  computer  companies  could  thus  well  convert  IBM's  private  econ- 
omy to  a  social  economy.  Moreover,  given  the  size  and  growth  of  the  present 
computer  market,  there  is  evidence  to  suggest  that  any  true  scale  economies 
are  maximized  at  levels  far  below  IBM's  current  production.  The  same  situa- 
tion is  applicable  with  respect  to  components. 

An  extensive  marketing  service  is  again  a  private  economy  of  scale  for  IBM. 
giving  them  a  competitive  edge.  Whether  or  not  one  massive  marketing  service 
for  a  complete  computer  line  takes  less  real  resources  in  terms  of  manpower  than 
several  separate  sales  forces  for  the  successor  companies,  and  so  becomes  a  social 
economy,  is  uncertain.  The  difference,  however,  cannot  be  very  great,  since 
the  computer  is  not  a  repeat  item  sold  in  considerable  volume  but  instead,  each 
procurement  must  be  individually  tailored  and  marketed.  Moreover,  such  man- 
power economies  as  may  exist  with  respect  to  "repeat"  customers,  due  to  cus- 
tomer loyalty  or  the  exploitation  of  other  competitive  advantages  resulting  from 
having  a  machine  "on  the  inside",  would — to  the  extent  worthy  of  considera- 
tion— be  preserved  and  reflected  in  favor  of  any  previously  "successful"  vendor 
regardless  of  its  size. 


5519 

Maintenance  and  basic  associated  software  are  perhaps  even  less  clear  a  case 
of  minimal  economies  of  scale.  These  services  are  now  oragnized  by  IBM  in 
teams  specializing  in  various  computers  and  so  the  economies  of  size  are  limited 
to  such  relatively  minor  items  as  common  oflSce  space.  INIuch  applications  soft- 
ware can  be  used  by  several  computers  but  this  work  is  now  carried  on  by  in- 
dependent software  companies  and  the  plan  leaves  IBM's  existing  application 
software  in  the  residual  marketing  company.  Also  much  of  the  application  soft- 
ware is  now  available  as  a  separate  product  as  the  result  of  the  "unbundling"  of 
computer  pricing. 

Development  is  similarly  unlikely  to  reflect  significant  social  economies  of 
scale.  As  indicated  above,  IBM's  development  groups  for  specific  computers 
and  for  components  are  geographically  separated  and  function  in  large  part  as 
separate  teams.  Moreover,  the  fact  that  other  computer  manufacturers  with  less 
extensive  development  groups  have  been  able  to  keep  pace  and  sometimes  lead 
IBM's  technological  progress  proves  feasibility  and  suggests  that  the  efliciency 
difference  between  very  large  scale  and  more  modest  scale  development  efforts 
is  not  a  decisive  one  for  the  rate  of  technical  progress.  Finally,  due  in  part  to 
its  large  lease  base,  IBM  has  tended  to  defer  announcement  of  new  products 
until  forced  to  do  so  by  competition  or  to  maintain  a  "desired"  growth  rate, 
thereby  denying  to  seciety  such  benefits  as  could  even  theoretically  derive  from 
massive  development  efforts. 

5.  The  plan  is  equitable  to  IB^rn  stockholders,  executives  and  emplioyees 

Although  the  Supreme  Court  has  recognized  the  minimal  consideration  to  be 
given  "private  interests"  in  framing  effective  remedies  to  redress  antitrust 
violations,  TJ.S.  v.  duPont,  368  U.S.  316,  the  instant  divestiture  alternative  is 
fair  to  the  interests  of  such  parties.  The  IBM  stockholders  will  receive  stock 
in  all  the  successor  companies  in  exchange  for  their  present  IBM  holdings.  In 
aggregate,  the  same  financial  and  physical  assets  will  be  represented  by  the  new 
stock.  Stock  in  IBM,  as  oi^posed  to  that  in  successor  companies,  does  provide 
the  financial  security  of  diver.'-ification  by  reflecting  wide  product  line  and  a 
wide  range  of  "data  processing"  activities.  Yet  stockholders  that  continue  to 
want  such  diversification  can  leave  their  holdings  distributed  among  successor 
companies.  Those  that  wish  to  concentrate  on  particular  activities  can  re- 
arrange their  portfolio  to  do  so.  IBM  stockholders  can  thus  select  varying  mixes 
of  activities  if  they  so  wish  and,  in  addition,  will  be  able  to  select  as  well  as 
invest  in  different  managements  of  the  various  successor  companies. 

Agiinst  this  gain  must  be  set  a  loss  in  the  portion  of  the  value  of  IBM  stock 
representing  monopoly  profits.  This  is  an  inevitable  cost  of  a  public  policy 
directed  at  eliminating  monopolization.  Yet  in  the  high  growth  computer  in- 
dustry such  losses  should  be  modest  and  transitional.  While  it  is  obviously  fool- 
hardy to  predict  the  course  of  post-divestiture  stock  values,  the  risks  seem  less 
than  in  other  major  divestitures 

As  for  IBM  executives,  divestiture  will  convert  many  IBM  divisional  execu- 
tives now  serving  as  second  or  third  level  management  into  top  management 
since  there  will  be  eight  top  management  groups  rather  than  one.  The  executive 
losers  from  divestiture  will  be  confined  primarily  to  the  small  group  of  top 
executives  who  will  forfeit  the  power  and  prerogatives  of  administering  one  of 
the  world's  largest  private  enterprises. 

The  successor  companies  would  assume  all  the  obligations  of  the  pension  plans 
and  benefits  of  the  executives  and  employees  in  facilities  they  are  assigned.  The 
special  leasing  company  described  above  will  assume  a  corresponding  obligation 
for  branch  and  central  ofl3ce  employees  who  are  not  hired  by  the  successor  com- 
puter or  components  companies.  This  company  will  have  both  the  extensive  office 
buildings  owned  by  IBM  throughout  the  country  and  the  leases  on  older  com- 
puters as  assets  with  which  to  meet  obligations  to  these  employees. 

To  sum  up,  the  divestiture  should  preserve  much  of  the  significant  equities  of 
IBM  stockholders,  executives  and  employees. 

B.  Divestitures  in  related  markets 

The  preceding  measures  are  directed  at  the  general  purpose  computer  market. 
There  remain  other  components  of  IB:\I  that  should  also  be  divested  to  IBM 
stockholders  on  the  grounds  that:  (1)  They  can  be  economically  viable  compa- 
nies in  their  own  right;  (2)  assigning  any  one  to  a  particular  successor  com- 
puter company  would  make  successor  companies  unequal  in  size;  and  (3)  the 
particular  operations  are  so  large  in  their  resi)ective  markets  and  so  closely 
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related  to  the  marketing  of  computers  that  ownership  by  such  a  computer  com- 
pany jeopardizes  competition  in  the  computer  market. 

Four  IBM  operations  particularly  fit  these  conditions :  The  Service  Bureau 
Corporation  (SBC),  the  OflBce  Product  Division,  Science  Research  Associates, 
and  the  World  Trade  Corporation. 

1.  The  divestiture  of  SBC 

Under  the  1956  Consent  Decree,  SBC  is  supposed  to  be  operated  as  an  arms- 
length  corporation.  Yet  there  is  considerable  evidence  that  its  computing  serv- 
ices promote  IBM's  computer  business  through  "customer  captivity"  as  well  as 
through  offering  IBM  opportunities  to  institute  price  discrimination  through 
the  free  usage  of  computer  time,  free  manpower  or  software  support,  and  buy- 
backs  of  computer  time.  Furthermore,  it  provides  a  sheltered  market  for  IBM 
equipment.  As  a  result,  SBC  is  another  source  of  IBM  market  power  in  the 
computer  business. 

The  divestiture  of  SBC,  through  a  stock  distribution,  would  prevent  this  source 
of  market  power  in  the  computer  market  from  being  utilized  by  any  successor 
computer  company. 

2.  The  divestiture  of  the  Office  Product  Division 

IBM's  OflSce  Products  operations  are  organized  as  a  separate  division,  with  its 
own  plants,  development  group,  and  executive  organization  and  with  revenues 
in  the  hundreds  of  millions  of  dollars.  The  principal  product  of  this  division  is 
office  typewriters  in  which  IBM  has  a  substantial  market  share.  In  addition,  IBM 
recently  announced  entry  into  the  office  copier  market.  This  division  should  have 
no  difficulty  operating  as  a  separate  company.  While  at  present  the  interrelation- 
ships between  office  products  and  computers  are  not  extensive,  the  coupling  of 
magnetic  tape  to  typewriters  and  copiers  could  give  a  computer  manufacturer 
with  a  large  share  of  outstanding  office  typewriters  and  an  entry  in  the  copier 
market  a  powerful  position  in  the  computer  market.  Accordingly  it  is  proposed 
that  the  Office  Product  Division  be  divested  into  one,  or  perhaps  two,  separate 
companies. 

3.  The  divestiture  of  Science  Research  Associates  {SRA) 

SRA  is  a  recent  IBM  acquisititon  which  develops  and  markets  computer  ap- 
plications in  the  educational  area.  It  is  an  asset  in  the  marketing  of  computers 
which  should  not  be  assigned  to  any  one  particular  successor  company.  Since 
SRA  has  previously  been  successful  as  a  separate  company  it  can  be  easily  re- 
established in  this  status. 

4.  The  Divestiture  of  the  World  Trade  Corp. 

IBM  has  concentrated  its  foreign  operations  in  a  single  subsidiary — IBM  World 
Trade  Corporation.  This  subsidiary  can  be  a  separate  company  for  it  already  has 
its  own  overseas  marketing  force,  extensive  manufacturing  and  development  ac- 
tivities, and  a  distinct  set  of  executives.  As  a  separate  company,  it  would  have 
over  a  billion  dollars  in  annual  revenues. 

As  a  separate  company,  however,  at  least  initially  World  Trade  would  have 
to  buy  the  many  products  it  does  not  manufacture  from  successor  companies  in 
order  to  offer  a  complete  data  processing  line.  And  it  is  likely  to  need  to  license 
technological  know-how  from  successor  companies  to  stay  abreast  of  changing 
technology.  But  these  relationships  would  have  a  somewhat  lesser  impact  on  do- 
mestic competition  than  the  existing  ones. 

The  impact  of  a  dominant  position  in  many  markets  abroad  would  be  diffused 
among  several  successor  computing  companies.  At  the  same  time,  the  impact  on 
American  trade  from  divestiture  would  be  minimal  since  AVorld  Trade  in  effect 
now  buys  from  IBM's  domestic  operations.  Over  the  longer  run.  World  Trade 
could  buy  from  other  American  computer  manufacturers  if  their  products  proved 
superior.  Thus  World  Trade's  commanding  position  in  various  foreign  markets 
might  become  'available  to  other  American  computer  manufacturers. 

C.  Anti-competitive  practices 

Since  the  divestiture  recommendations  are  fairly  comprehensive,  the  scope  of 
injunctive  relief  can  be  limited  to  a  few  key  items.  Nonetheless,  since  the  IBM 
successors  will  have,  at  least  initially,  very  substantial  market  shares  in  par- 
ticular computer  submarkets.  four  major  provisions  are  required:  limitations 
on  price  discrimination,  limitations  against  paper  machines  and  the  like;  re- 
quirements on  product  disclosure,  and  provision  for  royalty-free  licensing. 
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1.  Pricing 

Price  discrimination  is  a  traditional  tactic  of  a  dominant  firm  to  gain  and  to 
maintain  market  power — cutting  prices  for  a  group  of  customers  or  with  respect 
to  products  where  competition  is  vigorous  while  maintaining  high  prices  else- 
where. IBM  has  made  extensive  use  of  price  discrimination.  Given  IBM's  record, 
the  importance  of  price  discrimination  as  a  source  of  market  power,  and  high 
market  shares  in  many  computer  lines  even  after  divestiture,  injunctive  provi- 
sions are  recpiired  to  eliminate  price  discrimination. 

Price  discrimination  can  be  eliminated  by  requii-ing  IBM  to  institute  "auto 
sticker  pricing".  Such  pricing  would  have  the  following  features : 

(o)  Each  successor  company  and  WTC  would  be  required  to  publish  a  sepa- 
rate list  price,  together  with  terms  of  sale  such  as  credit,  trade-in  allowances,  etc., 
for  (i)  each  unit  of  the  computer,  (ii)  software  (.such  as  each  compiler,  a.ssem- 
bler,  application,  and  special  user  program),  (iii)  maintenance  services,  (iv) 
programming  services,  (v)  customer  training,  (vi)  other  products  or  services 
related  to  the  sale  and  support  of  computers.  This  would  make  mandatory  the 
present  practice  of  "unbundled"  prices. 

(&)  All  sales  (except  competitive  bids  to  a  government  agency)  must  be  at 
the  list  or  "sticker"  price  and  at  published  terms  except  as  justified  to  meet  com- 
petition. Each  product  or  service  priced  seperately  must  be  available  for  purchase 
separately  and  profit  margins  on  different  products  or  services  must  be  reasonably 
similar.  Such  provisions  would  restrain  price  discrimination  directly  by  requiring 
uniform  prices  to  different  buyers,  prevent  any  single  item  from  being  tied  to 
another  (often  hiding  price  discrimination),  and  prevent  any  item  from  being 
offered  at  a  low  profit  margin.  It  would  eliminate  the  educational  discount. 

(c)  All  .sales  offers,  bids  and  proposals  would  be  made  in  writing  containing 
the  above  prices,  delivery  date,  and  other  terms  and  conditions,  and  the  customer 
would  be  allowed  30  days  to  accept  or  reject  the  proposal  or  any  part  of  it.  Orders 
would  be  filled  in  the  order  of  their  receipt.  This  would  prevent  hidden  price  dis- 
crimination via  oral  agreements,  prevent  the  practice  of  stampeding  a  customer 
into  accepting  an  order,  as  well  as  prevent  discrimination  between  customers  via 
delivery  dates. 

{(I)  To  prevent  subtle  forms  of  price  discrimination,  grants  to  a  customer  or 
participation  in  joint  ventures  or  projects  to  induce  a  purchase  of  a  computer  or 
related  service  would  also  be  prohibited. 

2.  Paper  machines,  programs  and  the  like 

This  practice  can  be  reached  by  a  provision  prohibiting  successor  computer  com- 
panies and  "WTC  from  offering,  advertising  or  otherwise  disclosing  to  the  trade 
any  computers,  programs,  or  related  equipment  prior  to  an  operational  demon- 
stration of  such  item.  These  demonstrations  are  to  be  open  to  competitors  and  the 
public  and  the  operational  characteristics  demonstrated  must  conform  to  the 
advertised  specifications,  which  specifications  must  themselves  contain  sufficient 
detail  as  to  be  meaningful.  Such  demonstration  shall  not  be  held  prior  to  the 
time  the  products  or  services  are  ready  for  manufacture  and  distribution  in  pro- 
duction quantities,  thus  insuring  quotation  of  realistic  delivery  schedules. 

3.  Product  standards  and  compatibility 

One  advantage  of  IBM's  vast  market  share  is  that  by  its  dominance  it  creates 
certain  standards  on  a  de  facto  basis  to  which  its  competitors  must  conform,  thus 
raising  difficulties  for  other  manufacturers  in  making  their  equipment  compati- 
ble with  that  of  IBM.  While  dividing  IBM's  product  line  among  several  com- 
panies reduces  the  .scope  of  the  problem,  the  dominance  of  successor  companies  in 
particular  markets  still  leaves  a  potential  threat  to  competition  from  sharp 
changes  in  product  standards  by  the  firm  with  the  dominant  market  share. 
Without  prior  notice,  competitors  would  be  placed  at  a  sub.stantial  disadvantage. 
Accordingly,  with  respect  to  all  new  or  proposed  products  or  software  which  have 
characteristics  which  will  affect  information  interchange  or  interface  between  a 
successor  company's  or  WTC's  systems  and  competitive  systems,  such  companies 
and  WTC  should  be  required  to  disclose  confidentially  to  every  U.S.  computer 
manufacturer  complete  functional  specifications  of  all  such  new  products  and 
software  and  of  each  major  change  in  existing  products  and  software  24  months 
prior  to  their  first  delivery.  The  particular  standards  which  require  disclosure  re- 
late to  devices  utilized  for  information  interchange  in  general  and  particularly 
those  that  involve  interchangeable  media.  Some  mechanism  would  have  to  be 
devised  to  prevent  the  abuse  of  this  requirement  by  disclosing  new  standards 
which  subsequently  are  not  actively  marketed. 
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Jf.  Royalty-free  patents 

IBM  and  WTC  now  have  thousands  of  U.S.  and  foreign  patents  and  patent 
rights,  relating  to  computers  which  consitute  one  source  of  its  marliet  power. 
To  give  the  portfolio  to  any  one  successor  manufacturer  would  give  that  com- 
pany a  major  edge  over  others  and  provide  the  basis  for  new  positions  of  mar- 
ket power.  To  divide  the  portfolio  would  necessarily  require  extensive  patent 
cross  licensing  between  competing  companies.  The  simplest  solution  would  be 
to  establish  royalty-free  licensing  of  all  IBM's  present  patents. 

Such  royalty-free  licensing  should  be  extended  to  all  domestic  computer 
manufacturers  so  that  this  limitation  on  the  growth  of  competitors  would  be 
eliminated.  New  discoveries  of  suecesor  companies  would,  of  course,  be  patent- 
able so  that  there  would  be  no  lack  of  incentive  for  research  and  development. 

II.    MARKET    SHARE   LIMITATION 

An  alternative  to  horizontal  divestiture  is  the  gradual  reduction  of  IBM's 
substantial  market  share — the  source  of  its  market  power.  The  reduction  in 
market  share  is  achieved  largely  through  proscription  of  certain  practices  that 
now  maintain  IBM's  market  share.  Described  below  is  an  illustration  of  this  ap- 
proach in  the  general  digital  computer  market.  The  accompanying  prohibitions 
on  anti-competitive  behavior  as  well  as  divestiture  of  certain  activities  out- 
side the  computer  manufacturing  market  are  integral  parts  of  this  proposal. 

A.  The  general  purpose  digital  computer  market 

1.  The  general  concept 

If  IBM  would  grow  at  a  slower  rate  than  the  market  (though  faster  than  most 
large  corporations)  then  its  market  share  could  fall  substantially  and  existing 
competitors  could  grow  relative  to  IBM.  As  a  result  the  market  share  disparity 
between  IBM  and  its  competitors  would  substantially  narrow.  The  anti-compe- 
titive character  of  the  computer  market  is  this  size  disparity  rather  than  too 
few  competitors. 

The  effects  of  such  market  share  limitations  can  be  illustrated  by  one  feasible 
set  of  assumptions  as  follows  : 

(a)  Assume  that  the  market  for  computers  grows  at  20  i)ercent  annually. 
This  is  a  somewhat  lower  rate  of  growth  than  was  experienced  in  the  overall 
computer  systems  market  during  the  sixties,  but  a  conservative  projection 
would  allow  some  decline  from  the  very  fast  growth  rates  of  the  sixties. 

(&)  Assume  that  other  computer  manufacturers  grow  at  an  annual  rate  of 
between  23  and  27  percent.  They  were  able  to  sustain  such  a  rate  of  growth  in 
the  sixties  and  except  for  financial  limitations  and  IBM  dominance  could  prob- 
ably have  exceeded  it. 

(c)  Assume  that  IBM's  growth  is  limited  to  90  percent  of  the  rate  of  overall 
market  growth  in  the  early  years  (to  preclude  requiring  a  very  high  rate  of 
growth  by  competitors)  and  gradually  falls  to  seventy  percent  of  the  annual 
market  growth  rate. 

Under  these  assumptions,  IBM's  market  share  would  be  about  45  percent 
over  ten  years  and  about  30  percent  after  twenty  years.  Thus,  after  twenty 
years,  it  is  probably  that  IBM  would  be  about  twice  as  big  as  its  larger  com- 
petitors rather  than  the  present  ten-fold  difference. 

These  are  simply  illustrative  assumptions.  IBM's  market  share,  for  example, 
could  be  brought  down  sooner  by  a  greater  reduction  in  its  relative  growth. 
The  following  discussion,  however,  continues  this  particular  illustration. 

2.  Implementation 
A  mechanism  for  bringing  do^^^l  IBM's  market  share  can  be  illustrated  by  the 
following  provisions : 

(flf)  The  market  would  be  measured  by  the  incremental  dollar  value  of  domestic 
and  foreign  shipments  of  general  purpose  digital  computers  and  the  data  would 
be  collected  by  an  annual  survey  by  the  Department  of  .Justice.  The  survey  should 
also  include  special  purpose  computers  and  if  special  purpose  computer  sales  grow 
at  a  significantly  faster  rate  than  general  purpose  digital  computer  sales,  the  mar- 
ket share  provision  would  apply  to  both  types  of  computers. 

(ft)  In  any  two-year  .interval  that  IBM's  growth  exceeded  the  target,  1(c) 
supra,  IBM  would  be  prohibited  during  the  next  two-year  period  from  (a)  ex- 
panding its  manufacturing  capacity  for  general  purpose  digital  computers,  (b) 
adding  to  its  number  of  salesmen,  system  engineers,  or  any  other  personnel  who 
sell  or  assist  customers  with  new  installations  or  (c)  increasing  its  expenditures 
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in  the  marketing  of  computers.  This  provision  would  create  an  incentive  for  IBM 
to  maintain  a  steady,  but  more  modest,  growth  to  bring  down  its  marliet  share. 

(c)  The  reduction  in  marlvet  share  would  be  facilitated  by  the  provisions 
enumerated  in  the  next  section.  The  market  share  limitation  is  in  the  nature  of  a 
"fail  safe"  provision  to  make  sure  IBM's  market  share  falls. 

{(I)  If  at  the  end  of  twenty  years  IBM's  market  share  has  not  fallen  to  35  per- 
cent, divestiture  would  be  reciuired.  This  provides  further  incentive  for  IBM  to 
cooperate  with  a  reduction  in  its  market  share. 
B.  Prohibition  on  practices  and  divestiture  of  related  activities 

Given  the  fact  that  market  share  limitations  rely  on  competitive  forces  to  bring 
down  IBM's  market  share,  more  extensive  proscription  of  anti-competitive  prac- 
tices are  required  than  with  divestiture.  As  a  starting  point,  the  previous  restric- 
tions with  respect  to  price  discrimination,  paper  machines,  product  compatibility 
and  rovalty  free  licenses  of  existing  IBM  patents  should  be  included  in  the  market 
share  limitation.  The  divestiture  of  SBC,  SRA  and  the  World  Trade  Corporation 
.should  al.so  be  included  and  perhaps  the  Office  Product  Division  as  well,  though 
the  operations  of  this  division  are  less  clearly  related  to  market  power  in  the 
computer  market. 

In  addition,  all  of  the  exclusionary  practices  alleged  in  the  U.S.  complaint,  and 
those  of  the  private  plaintiff.s,  mu.st  be  prohibited  or  otherwise  arrested.  Such 
provisions  would  include  prohibitions  against  corporate  interlocks,  reciprocity, 
tying,  and  other  such  practices.  Other  examples  include  : 

1.  Proscription  on  IBM  future  leasing  of  equipment 

Leasing  has  long  been  recognized  as  a  source  of  market  power  in  such  in- 
dustries as  shoe  machinery.  Eighty  to  ninety  percent  of  IBM's  computers  are 
leased.  Such  leases  are  a  major  source  of  IBM's  market  power  since  they 
provide  for  a  continuing  relationship  between  IBM  and  its  customer.  Much  of 
IBM's  price  discriminatioii  and  many  of  its  unfair  practices  are  related 
to  leasing. 

It  would  perhaps  be  too  disruptive  to  require  IBM  to  sell  all  its  existing 
leases.  (In  the  divestiture  plan,  a  separate  leasing  company  was  established, 
but  only  as  part  of  a  general  design  for  a  reorganized  industry).  As  a  sub- 
stitute IBM  should  be  prohibited  from  engaging  in  the  leasing  of  any  new 
computer  installations  although  it  could  renew  existing  leases.  Time  pay- 
ment plans  or  other  lease  "substitutes"  would  also  be  prohibited.  Such  an  out- 
right prohibition  would  strike  at  many  of  the  unfair  competitive  tactics  as- 
sociated with  leasing  by  a  dominant  firm. 

To  be  sure,  it  is  sometimes  argued  that  leasing  as  a  source  of  market  power 
can  be  handled  in  a  le.ss  drastic  fashion.  Thus,  the  particular  practices  as- 
sociated with  leasing  may  be  enjoined  and  coupled  with  a  requirement  that 
Ihe  defendant  maintain  neutrality  between  sales  prices  and  lease  rents  so 
that  outright  purchasing  no  longer  carries  a  penalty.  But  this  provision  has 
often  proved  difficult  to  administer— just  how  is  neutrality  to  be  defined?  More- 
over, leasing  can  be  favored  in  all  sorts  of  nonprice  ways.  Another  possibility 
is  a  new  Leasing  Corporation,  a  wholly-owned  IBM  subsidiary  which  must, 
like  the  Service  Bureau,  be  operated  on  an  arms-length  basis.  But  the  history 
of  the  Service  Bureau  .shows  the  extreme  difficulty  of  achieving  true  arms-length 
arrangements  with  a  wholly-owned  subsidiary. 

Prospective  prohibition  of  leasing  by  IBM  would  be  a  simple  and  effective 
way  of  taking  them  out  of  the  leasing  business.  The  users  would  not  suffer 
.since  leasing  corporations  stand  ready  to  fill  the  gap.  And  users  that  prefer 
to  lease  from  a  manufacturer  could  do  so  from  other  manufacturers.  Over  the 
long-run,  breaking  the  tie  between  IBM  and  its  lease  customers  would  help  the 
growth  of  IBM's  rivals. 

2.  The  prohihition  of  IBM  operation  of  data  processing  centers 

Tlie  advantages  of  divesting  SBC  were  indicated  earlier.  Similar  arguments 
support  the  prohibition  of  IBM's  operation  of  data  processing  centers  which 
use  IBM  equipment,  although  the  1956  Consent  Decree  provisions  could  be 
"satisfied"  in  this  respect.  A  firm  selling  both  to  itself  and  others  has  extensive 
opportunities  for  price  discrimination  in  favor  of  its  own  operations,  when 
it  has  a  predominant  market  share.  Vertical  integration  into  data  processing 
would  reserve  part  of  the  computer  market  for  IBM  when  the  critical  require- 
ment is  for  bringing  down  IBM's  market  share. 
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3.  The  operation  of  Federal  System  Division  as  a  separate  corporation 
The  divestiture  plan  (Part  I)  provides  that  the  Federal  Systems  Division  be 

established  as  a  separate  company.  If  pursuant  to  market  share  limitation,  it 
were  decided  that  this  division  remain  a  part  of  IBM,  other  measures  would  be 
necessary  to  insure  that  competition  is  not  jeopardized. 

While  most  of  the  division's  activities  are  not  a  central  factor  in  the  general 
purpose  digital  computer  market,  they  help  IBM  to  maintain  market  power  in 
that  "know-how"  resulting  from  this  division's  research  and  development, 
financed  by  the  government,  assists  and  complements  IBM's  commercial  research 
and  development  efforts.  In  addition,  hardware  compatibilities,  customer  con- 
tracts and  other  knowledge  concerning  the  government's  broader  requirements 
all  of  which  are  developed  pursuant  to  such  special  projects,  can  be,  and  often 
are,  used  to  assist  and  justify  additional  sales  of  general  purposes  equipment  to 
government  agencies. 

To  minimize  these  problems,  IBM  should  be  required  to  establish  the  Federal 
Systems  Division  as  a  separate  corporate  subsidiary,  operated  at  arm's  length 
and  required  to  report  profits  separately.  The  new  corporation  would  be  pro- 
hibited from  any  marketing  activities  intended  to  promote  the  sale  of  IBM  com- 
mercial equipment.  Moreover,  to  the  extent  national  security  will  allow,  both  the 
plans  and  results  of  its  research  and  development  activities  would  be  made  avail- 
able to  other  domestic  computer  manufacturers  at  the  same  time  it  becomes  avail- 
able to  IBM  divisions  engaged  in  commercial  activities. 

4.  The  licensing  of  IBM  patents  at  rrasonaile  royalties 

As  indicated  above,  IBM  would  be  required  to  license  its  existing  patents  on  a 
royalty-free  basis.  While  IBM  is  by  no  means  the  technological  leader  in  data 
processing,  its  massive  research  effort  can  be  expected  to  generate  at  least  occa- 
sional key  patents,  which  might  preclude  the  growth  of  competitors.  Accordingly, 
IBM  should  be  required  to  make  available  to  domestic  competitors  any  future 
U.S.  and  foreign  patents  on  a  reasonable  royalty  basis. 

Finally,  as  above  noted,  other  provisions  designed  to  arrest  other  of  IBM's 
activities  as  alleged  in  the  various  complaints  against  it  would  also  be  necessary 
to  insure  the  success  of  market  share  limitation. 

C.  The  evaluation  of  market  limitation 

As  with  divestiture,  this  kind  of  structural  relief  can  be  evaluated  both  in 
terms  of  its  contribution  to  effective  competition  and  its  effect  on  IBM  stock- 
holders, executives  and  employees.  Since  this  form  of  relief  does  not  entail  sig- 
nificant changes  in  the  present  size  of  IBM,  the  questions  about  economies  oi 
scale  are  not  critical. 

1.  The  impact  of  market  share  limitation  on  competition 

An  advantage  of  market  share  limitation  is  that  it  encourages  the  growth  of 
IBM's  present  rivals.  It  thus  recognizes  that  the  crucial  problem  of  the  computer 
industry  is  not  necessarily  too  few  competitors  but  IBM's  market  share — ten-fold 
greater  than  its  largest  competitor. 

The  disadvantage  is  that  the  structural  change  in  the  industry  is  postponed 
for  many  years  so  that  there  may  be  delay  in  the  arrival  of  effective  competition. 
In  the  interim  the  court  must  retain  jurisdiction  in  order  to  police  the  injunction. 
The  major  drawback,  however,  could  be  the  possibility  that  IBM's  competitive 
drive  might  be  handicapped  by  a  market  share  limitation.  The  word  possibility 
is  stressed  because  the  market  share  limitation  may,  in  fact,  not  be  operative. 
With  IBM's  present  anticompetitive  practices  prohibited,  IBM.  in  the  new  com- 
petitive market,  may  be  forced  to  compete  vigorously,  simply  to  prevent  a  greater 
fall  or  decline  in  its  market  share  than  the  market  share  limitation  requires. 
Hence  the  market  share  limitation  provision  is  only  a  contingent  provision  opera- 
tive only  if  the  new  more  pro-competitive  rules  for  IBM  fail  to  generate  a  decline 
in  market  share. 

2.  The  effect  of  market  share  limitations  on  IBM  stockholders,  executives, 
and  employees 

Although  IBM  stock  values  reflect  anticipated  future  growth  (as  well  as  monop- 
oly profits),  market  share  limitation  by  no  means  drastically  jeopardize  IBM's 
growth  prospects.  With  respect  to  the  computer  industry,  in  light  of  the  history 
of  rapid  growth,  even  during  the  plans  most  restrictive  years  it  is  likely  that 
IBM  could  still  grow  over  twice  the  rate  of  the  Gross  National  Product  which  by 
definition  is  the  average  growth  of  all  economic  activity.  The  restriction  thus 
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does  not  preclude  IBM  from  growing,  and  growing  faster  than  most  corporations. 
Moreover,  more  modest  growth  in  the  computer  industry  would  mean  a  lesser 
drain  on  IBM's  cash  flows  for  expansion  so  that  IBM  could  pay  higher  dividends 
or  channel  its  growth  into  other  industries — like  copiers.  As  a  result,  the  effect 
of  a  growth  restriction  in  the  computer  market  upon  IBM  stockholders  and  execu- 
tives would  be  mitigated — while  competition  in  other  industries  would  be  encour- 
aged. 

III.  CONCLUSION 

Each  plan  promises  effective  structural  relief  which  would  enhance  competi- 
tion and  thereby  promote  the  public  interest  in  a  strong  computer  industry  with- 
out jeopardizing  the  national  security.  Each  protects  the  ability  of  IBM  to 
prosper,  to  innovate  and  to  contribute  to  a  competition  computer  industry.  Deter- 
mination of  which  of  the  two  is  better  public  policy  turns  in  large  part  on  the 
importance  given  to  achieving  immediate  structural  change,  without  continued 
supervision.  In  any  event,  each  plan  demonstrates  that  effective  competition  can 
be  achieved  without  significant  social  costs  of  the  economy. 


Exhibit  4. — Memorandum  re  restoring  competition  in  the  industry 

Memorandum  of  Control  Data  Corporation  Re  Measures  To  Restore  Competi- 
tion IN  the  Computer  Industry  and  Foster  Competition  in  the  Computer 
Related  Industries 

September  22, 1972. 
Since  the  filing  of  Control  Data's  suit  against  IBM  in  December  of  1968,  and 
the  filing  of  the  government's  case  against  IBM  four  weeks  later.  Control  Data 
devoted  considerable  thought  to  the  question  of  what  kinds  of  relief  against  IBM 
are  necessary  to  restore  competition  and  are  at  the  same  time  feasible.  Dismem- 
berment of  IBM  along  product  and  divisional  lines  has  been  seriously  considered.* 
However,  an  alternative  to  extensive  divestiture  may  be  deemed  desirable  to 
minimize  the  risk  of  adversely  affecting  the  U.S.  position  of  dominance  in  the 
computer  market.''  and  to  minimize  the  possibility  of  turmoil  that  some  may 
think  would  result  from  the  dismemberment  of  IBM  into  sufliciently  small  en- 
titles to  dissipate  IBM's  market  power. 

The  following  relief  measures  would  lessen  IBM's  monopoly  power  in  the 
general  purpose  computer  market,  by  a  combination  of  structural  relief  and 
injunctions  prohibiting  IBM's  monopolistic  practices  in  that  market.  Addition- 
ally, the  suggested  measures  would  inmiediately  insulate,  and  thereby  avoid  IBM 
potential  dominance  of.  the  related  markets  of  data  services,  profes.sional  serv- 
ices, and  remote  terminals. 

THE    pressing    NEED    FOR    RELIEF 

The  record  of  the  antitrust  litigation  demonstrates  the  pervasive  character 
of  IBM's  monopoly  power  and  the  necessity  for  early  and  substantial  relief.  On 
November  1,  1971,  Control  Data  submitted  its  Preliminary  Pre-Trial  Memoran- 
dum to  the  District  Court  in  St.  Paul  and  furnished  a  copy  (minus  documents 
asserted  by  IBM  to  be  privileged)  to  the  Department  of  Justice.  The  principal 
evidentiary  source  for  this  four-volume  memorandum  is  IBM  documents.  Con- 
trol Data's  memorandum  contains  convincing  proof  of  IBM's  possession  and 
direct  use  of  monopoly  power,  as  well  as  proof  of  the  nature  and  deleterious 
effect  of  IBM's  anti-competitive  practices. 

Control  Data's  case  is  being  aggressively  prosecuted  toward  trial.  However,  an 
"early"  and  successfully  concluded  trial  in  Control  Data's  case  may  not  provide 
adequate  relief,  because  the  courts  are  understandably  reluctant  to  grant  struc- 
tural relief  in  private  cases.  While  the  courts  have  the  power  to  grant  such 
relief  to  private  parties,  this  reluctance  would  probably  be  even  stronger  in 

*0n  September  1,  1970,  Control  Data  submitted  to  the  Antitrust  Division  of  the 
Department  of  .Justice  a  paper  entitled  "Achieving  Effective  Competition  in  the  Computer 
Industry  '.  In  that  paper,  we  discussed  our  views  as  to  the  relief  measures  required  to 
end  the  monopolization  by  IBM  of  the  general  purpose  computer  market.  The  emphasis  in 
that  submission  was  on  the  feasibility  of  a  1.3-part  dismemberment  of  IBM.  as  well  as 
injunctions  to  prohibit  certain  anti-competitive  marlcet  practices.  That  paper  also 
mentioned  the  possibility  of  a  relief  measure  which  would  require  IBM  to  reduce  Its 
market  share  over  time. 
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cases  where,  as  here,  a  government  suit  against  the  same  defendant — for  basi- 
cally the  same  offense — is  pending.  So  the  active  prosecution  of  Control  Data's 
action  in  no  way  detracts  from  the  need,  felt  by  both  Control  Data  and  the 
industry  (and,  indeed,  the  country),  for  timely  structural  relief  in  the  govern- 
ment's case. 

The  importance  of  early  and  stringent  relief  dissipating  IBM's  monopoly 
power  is  no  longer  debatable.  The  withdrawal  from  the  general  purpose  com- 
puter market  of  GE  and  RCA.  two  of  America's  largest  companies,  is  dramatic 
evidence  in  and  of  itself.  The  "psychological"  effect  of  those  departures  is  still 
a  factor.  Not  only  has  user  confidence  been  shaken,  but  also  many  industry 
observers  continue  to  question  the  viability  of  other  main  frame  companies. 
The  government's  intention  to  curtail  IBM's  power — and  thereby  to  strengthen 
competition — must  be  make  known  in  specific  and  unmistakable  terms. 

We  also  recognize  that  critical  problems  of  economic  survival  are  being  faced 
by  the  smaller  firms  in  the  peripheral  equipment,  software  and  services  mar- 
kets. Again,  only  early  and  meaningful  relief  can  contribute  to  solving  these 
problems. 

THE    RELIEF    MEASURES    PROPOSED 

The  measures  proposed  include  a  combination  of  structural  relief,  mandatory 
compatibility,  and  injunctive  relief  against  specific  exclusionary  practices.* 
They  are  intended  to  recognize  the  distinct  and  yet  interrelated  character  of  the 
many  markets  or  sub-industries  that  comprise  the  electronic  data  processing 
sector  of  the  economy.  It  is  important  to  recognize  that  the  effectiveness  of  the 
proposed  relief  is  dependent  upon  the  implementation  of  the  entire  group  of 
measures  because  of  their  interrelationship. 

The  suggested  measures  are  : 

Relief  Aimed  at  Restructuring  the  Computer  and  Computer  Related  Markets 

Divestiture  of  IBM's  Components  Division  and  prohibition  of  IBM  from  re- 
entering the  business  of  manufacturing  semiconductors  or  other  components. 

Divorcement  of  IB^NI  from  the  business  of  manufacturing  and  marketing  re- 
mote terminals  and  communications-oriented  equipment,  including  data  prep- 
aration equipment  applicable  to  remote  terminals. 

Divestiture  of  the  Service  Bureau  Corporation  (SBC)  and  divorcement  of 
IBM  from  the  data  services  and  time-sharing  businesses. 

Divorcement  of  IBM  from  the  business  of  providing  professional  services,  and 
education/training  (other  than  providing  those  services  associated  directly  with 
its  computer  sales),  and  divestiture  of  Science  Re.search  Associates  (SKA). 

Divestiture  of  IBM's  Office  Products  Division  and  divorcement  of  IBM  from 
the  type  of  business  conducted  by  that  Division. 

Mandatory  Injunction  To  Achieire  Compatibility 

Mandatory  use  by  IBM  of  higher  order  languages,  and  mandatory  disclosure 
of  product  specifications  and  design  technology  leading  to  hardware  and  soft- 
ware compatibility. 

Injunctive  Relief  Against  Specific  Exclusionary  Practices 

Prohibitions  again  unfair  and  predatory  pricing  practices,  including  (a) 
bundling,  (b)  hidden  discounts,  (c)  discriminatory  pricing,  and  (d)  "fighting 
machines". 

Prohibition  against  marketing  "paper  machines". 

These  measures  of  structural  and  injunctive  relief  must  be  coupled  with  a 
suitable  means  of  policing.  To  enhance  its  effectiveness,  the  court  decree  should 
contain  provisions  permitting  IBM  competitors  and  customers  to  bring  enforce- 
ment actions. 

IBM's  persisting  market  dominance  is  founded  in  its  monopolistic  share  of 
the  general  purpose  computer  market,  certain  IBM-induced  structural  charac- 
teristics of  the  computer  business  that  particularly  entrench  and  magnify  a 
dominant  market  share,  and  IBM's  exploitation  of  certain  unfair  market  prac- 
tices. IBM  has  created  and  buttressed  its  power  with  a  set  of  "technological 
and  market  tie-ins"  which  enhance  its  ability  to  structure  the  market  in  ways 
to  insulate  its  market  position  from  competition. 

In  addition,  IBM  threatens  to  extend  its  domination  of  the  computer  market 
to  the  related  markets  of  data   services,   professional  services,  education  and 


♦The  relief  measures  are  described  in  this  memorandum  in  terms  of  preneral   concepts. 
The  details  of  such  measures  would  require  a  draft  decree  of  considerable  length. 
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remote   terminals— all  markets  suited   to  effective  competition  among  smaller 
companies. 

THE    PROPRIETY    OF    DIVORCEMENT    RELIEF    APPLICABLE    TO    RELATED    MARKETS 

Unless  IBM's  market  power  is  checked,  IBM  will  extend  its  domination  of 
the  computer  hardware  markets  to  these  related  markets.  IBM's  predominant 
share  of  the  general  purpose  computer  market  provides  a  natural  "springboard" 
which  IBM  can  use  to  dominate  the  remote  terminal  market  and  data,  profes- 
sional and  education  services.  IBM's  familiarity  with  and  ability  to  take  advan- 
tage of  such  springboards  is  well  documented  : 

1.  In  1932,  IBM  (according  to  the  government's  complaint)  had  85%  of  the 
tabulating  equipment  market  and  used  its  monopoly  position  in  that  market, 
as  adjudicated  by  the  court  (298  U.S.  131),  to  restrain  trade  in  (and,  in  effect, 
to  monopolize)  the  related  tabulating  card  market. 

2.  In  1952.  the  government  again  sued  IBM  for  antitrust  violations,  this  time 
directly  attacking  IBM's  monopolization  of  the  tabulating  equipment  market. 
The  1952  complaint,  which  expressly  referred  to  the  1932  case,  was  settled  by 
a  consent  decree  in  1955.  Although  this  1952  complaint  made  no  mention  of  com- 
puters, the  prohibitions  contained  in  the  1956  decree  extended  beyond  tabulating 
equipment  to  the  then  related  (and  embroyonic)  business  consisting  of  the 
manufacturing  and  marketing  of  computers. 

3.  The  third  phase  in  this  history  of  the  government's  attempt  to  prevent  a 
sequential  domination  by  IBM  of  these  related  markets  was  commenced  with 
the  institution  in  1969  of  the  government's  current  Section  2  case  against  IBM. 
The  1^)69  complaint  expressly  refers  to  the  1952  case  and.  notwithstanding  the 
fact  that  the  1956  consent"  decree  purported  to  restrict  IBM's  activities  in 
marketing  computers,  expressly  alleges  that  IBM  used  its  monopoly  position 
in  the  tabulating  equipment  market  as  a  springboard  to  monopolize  the  business 
of  manufacturing  and  marketing  general  purpose  computers. 

What  now  must  be  obviated  is  the  continuation  of  the  current  market  environ- 
ment which  will  lead  to  the  filing— perhaps  in  the  late  '70's— of  still  another  De- 
partment of  Justice  complaint  against  IBM,  one  which  will  charge  IBM  with 
monopolizing  these  hardware  and  service  markets  which  are  so  closely  related  to 
the  general  purpose  computer  market  alleged  in  the  pending  government  case. 
This  prospective  complaint  would  be  formidable,  alluding  as  it  would  to  IBM's 
dominance  in  tabulating  equipment  which  was  used  as  a  springboard  to  IBM's 
monopolizing  of  the  computer-marketing  business,  which  monopoly,  in  turn,  pro- 
vided the  springboard  for  IBM's  monopolizing  of  these  growing  computer-related 
markets.  But  if  the  objective  of  Section  2  litigation  is  to  obtain  relief  which  is 
structural  in  nature  and  therefore  lasting— thus  avoiding  the  need  for  future 
complaints  and  litigation— then  we  submit  that  the  time  is  now  to  divorce  IBM 
from  these  related  markets.  "The  very  purpose  of  prophylactic  structural  relief 
is  to  obviate  the  need  for  new  antitrust  suits  by  foreclosing  threatened  violations 
before  they  can  occur."  (January,  1970  brief  of  the  Department  of  Justice  to  the 
Supreme  Court  in  the  Armonr-Getieral  Ho^t  case:  p.  32) 

This  type  of  divorcement  relief  against  a  monopolist  is  clearly  appropriate.  Re- 
lief addressed  to  markets  directly  related  to  the  markets  which  are  the  focus  of 
the  litigation— as  was  done  in  1956  in  the  case  of  IBM  itself— was  one  of  the 
principal  objectives  obtained  in  the  Meat  Packers  case  {U.S.  v.  Swift  d-  Co.,  276 
U.S.  311).  There,  the  complaint  alleged  dominance  in  meat-packing  and  threat- 
ened dominance  in  the  non-meat  food  business.  While  divestiture  of  the  defend- 
ant's meat-packing  assets  was  not  ordered,  the  decree  divorced  the  defendants 
from  the  business  of  food  distribution,  the  net  effect  of  which  relief  was  that  the 
meat  companies'  ".  .  .  economic  power  was  thus  not  destroyed  but  rather  hem- 
med in."  {U.S.  V.  Sioift  d  Co.,  189  F.Supp.  885  at  892,  the  1960  modification  pro- 
ceeding). ,.  , 

The  propriety — and  necessitv — of  utilizing  such  divorcement  remedies  was  doc- 
umented by  the  government  in  its  brief  (pp.  30-32)  to  the  Supreme  Court  in 
the  related  Armonr-General  Host  case  : 

"Structural  relief  which  restricts  or  eliminates  a  defendant's  activities  or  fi- 
nancial interests  in  certain  lines  of  commerce  is  an  important  instrument  among 
the  varied  and  flexible  forms  of  remedy  which  have  been  decreed  to  prevent  par- 
ticular threats  to  competition.  Such  relief  has  been  utilized  in  court  orders  in  a 
varietv  of  monopolization,  merger  and  restraint  of  trade  cases,  most  commonly 
to  prohibit  entrv  into  certain  lines  of  commerce  by  acquisition  and  sometimes— 
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as  here — to  exclude  companies  from  any  kind  of  involvement  in  the  prohibited 
lines.  ...  As  substantive  antitrust  law  dealing  with  monopolization  and  multi- 
line firms  develops,  relief  which  requires  separation  of  defendant  firms  from 
certain  markets  will  continue  to  be  of  importance  to  the  reduction  of  excessive 
concentration  in  the  economy."  (emphasis  added) 

In  light  of  the  fact  that  the  avoidance  of  market  concentration  and  dominance 
is  the  central  theme  of  Section  2  of  the  Sherman  Act,  the  suggested  containment 
of  IBM  is  both  necessary  and  fully  warranted.* 

PROPOSALS   FOR    STRUCTURAL   RELIEF 

I.  Divestiture  of  IBM's  Components  Division,  Combined  with  Injunctive 
Provisions  Against  IBM  Resuming  the  Business  of  Manufacturing  Components. 

A.  The  Problem 

Components  are  the  elemental  parts  of  a  computer,  such  as  wire  contacts, 
relays,  switches  discrete  semiconductors  and,  most  important,  integrated  semi- 
conductor circuits.  IBM  purchased  most  of  its  components,  including  semicon- 
ductors, until  1958  when  it  began  the  manufacture  of  its  semiconductors.  IBM 
now  has  the  largest  semiconductor  manufacturing  capability  in  the  world,  semi- 
conductors being  the  major  product  of  the  IBM  Components  Division.  IBM  has 
seldom  if  ever  made  its  semiconductors  available  to  other  computer  manufac- 
turers, and  IBM  purchases  only  a  minimal  proportion  of  its  requirements  for  the 
more  sophisticated  semiconductors  from  outside  vendors.  Tlius,  IBM  semi- 
conductors are  largely  a  closed  preserve — with  IBM  neither  buying  nor  selling 
the  semiconductors  critical  to  the  manufacture  of  computers. 

The  importance  of  this  kind  of  vertical  integration  has  been  intensified  by 
a  pattern  of  technological  change  in  which  more  and  more  of  semiconductors 
and  their  circuitry  have  been  combined  on  a  single  chip,  so  that  a  single  chip  now 
performs  major  computer  functions.  Robert  O.  Wilson,  manager  of  IBM's  Sys- 
tems Development  Division  is  quoted  as  follows :  "The  keystone  to  ease  of 
computer  use  is  large  memories  and  semiconductor  technology  gives  us  that." 
(Fortune,  March,  1972.  p.  149) 

IBM  has  been  able  to  manufacture  semiconductor  circuits  at  a  unit  cost  that 
cannot  be  matched  either  by  other  computer  manufacturers  or  semiconductor 
manufacturers.  IBM's  cost  advantage  arises  from  the  very  large  scale  of  its  semi- 
conductor operation.  Its  competitors  in  the  computer  industry  cannot  match 
that  scale  in  their  own  component  manufacturing  because  their  individual 
market  shares  in  the  computer  industry  are  less  than  a  tenth  that  of  IBM. 
Control  Data  and  other  IBM  competitors  purchase  most  of  their  semiconductors 
from  such  companies  as  Texas  Instruments,  Fairchild  and  Motorola.  None  of 
these  suppliers  has  volumes  comparable  to  IBM's  nor  the  ability  to  set  standards 
in  the  more  sophisticated  semiconductor  devices  used  almost  exclusively  in  com- 
puters. Since  IBM's  own  captive  operations  account  for  over  70  percent  of  the 
potential  market,  refiecting  IBM's  dominance  of  the  computer  industry,  the 
potential  volume  of  individual  suppliers  is  necessarily  limited.  Thus,  neither 
firms  in  the  computer  industry  nor  in  the  semiconductor  industry  have  the 
capability  of  developing  and  manufacturing  semiconductor  circuits  at  a  cost  close 
to  that  of  IBM.  The  resulting  competitive  disadvantage  imposed  on  IBM's 
rivals  in  the  computer  industry,  already  critical,  is  likely  to  become  even  more 
acute  as  integrated  semiconductor  circuits  become  an  even  more  important 
part  of  the  cost  of  the  computer  main  frame  in  the  coming  decade. 

It  is  significant  to  point  out  that  large  scale  integrated  circuits  (LSI)  are  now 
entering  the  state  of  development  that  allows  their  incorporation  in  new  genera- 
tions of  computers.  Tlie  economies  of  scale  associated  with  mass  production  of 
the  LSI  circuits  will  provide  both  a  technological  and  production  economy  to 
IBM  that  may  foreclose  other  manufacturers  from  the  computer  manufacturing 
industry  within  a  decade.  Means  must  be  found  to  allow  all  computer  manu- 
facturers to  share  in  these  economies  of  scale  so  as  to  provide  the  consumer 
with  the  benefits  of  mass  production  and  effective  competition. 


♦The  suggested  relief  addressed  to  the  computer  related  markets  Is  particularly  bene- 
ficial because  such  markets  are  well  served  by  smaller  firms  which  can  more  effectively 
meet  the  diverse  and  changing  needs  of  those  growing  markets  than  a  corporate  giant. 
This  relief  furthers  the  objectives  outlined  in  the  President's  March  6.  1972  message  to  the 
Congress  on  "Science  and  Technology"  by  improving  the  climate  for  innovation  and  small 
high  technology  businesses. 
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B.  The  Suggested  Relief 

The  solution  lies  in  a  divestiture  of  IBM's  Components  Division  which  con- 
tains its  semiconductor  development  and  manufacturing  capability.  The  new 
unit  would  become  a  separate  company  able  to  sell  to  IBM  but  required  to 
make  its  products  available  to  the  other  computer  manufacturers  at  prices 
corresponding  to  those  charged  IBM. 

To  prevent  IBM  from  recreating  this  source  of  monopoly  power,  IBM  should 
be  prohibited  from  negotiating  with  any  manufacturer  for  the  purchase  of 
proprietary  circuits.  It  could,  of  course,  participate  in  the  development  of  such 
circuits  with  a  semiconductor  manufacturer,  but  such  circuits  should  be  avail- 
able for  sale  to  the  other  computer  and  semiconductor  manufacturers.  It  should 
also  be  prohibited  from  negotiating  special  prices  with  any  manufacturer  for 
semiconductors.  Finally,  it  should  be  barred  from  resuming  semiconductor  manu- 
facture after  the  divestiture,  either  through  acquisition  or  internal  expansion 
or  through  importing  components  from  foreign  subsidiaries. 

C.  Evaluation 

The  divestiture  proposed  here  is  clearly  feasible.  IBM's  Components  Division 
already  has  a  distinct  divisional  management,  separate  manufacturing  plants, 
and  its  own  research  facilities. 

Since  the  proposed  divestiture  does  not  change  the  size  of  IBM's  present 
Components  Division,  there  would  be  no  loss  in  economics  of  scale  in  these 
operations.  Nor  is  it  likely  that  there  would  be  significant  loss  in  "coordination" 
economies  between  IBM's  computer  operations  and  its  components  needs.  IBM 
could  still  sponsor  the  development  of  components  with  independent  component 
companies,  including  the  successor  its  Components  Division.  IBM  would  still 
have  strong  incentives  to  continue  such  development,  given  its  massive  size  and 
the  critical  relationship  between  progress  and  economies  of  scale  in  components 
and  computers.  What  IBM  could  not  do  is  bar  the  benefits  of  such  progress 
and  economies  of  scale  in  semiconductors  from  its  competitors  in  the  computer 
industry.  Finally,  there  need  be  no  rise  in  profit  margins.  IBM  now  earns  a 
return  on  its  capital  devoted  to  components — which  return  would  represent  the 
profits  of  the  new  company. 

Progress  in  components  would  be  available  to  the  entire  computer  industry 
and  others  on  an  equal  basis.  One  source  of  IBM's  dominance  in  the  general 
purpose  computer  market  would  be  eliminateid  and  its  rivals  would  be  more  on 
a  competitive  parity.  Additionally,  this  divestiture  would  open  up  IBM's  vast 
semiconductor  requirements  to  the  companies  like  Texas  Instruments,  Motorola, 
and  Fairchild,  who  could  now  compete  to  serve  IBM.  At  the  same  time,  these 
companies  would  have  a  major  new  competitor  in  the  successor  to  IBM's  Com- 
ponents Division.  A  vigorous  independent  U.S.  semiconductor  industry  is,  of 
course,  a  boon  to  the  computer  industry  as  well  as  an  essential  element  in 
America's  technological  leadership  at  home  and  abroad. 

II.  Divorcement  of  IBM  from  the  Business  of  Making  and  Selling  Remote 
Terminals  and  Data  Communications  Equipment. 

A.  The  Problem 

Remote  terminals  and  related  software  have  special  design  features  or 
architecture  that  permit  use  via  communications  facilities  at  locations  con- 
siderably distant  from  the  central  processing  unit.  In  addition,  there  are  other 
types  of  equipment — such  as  modems,  controllers  and  multiplexing  units — 
that  also  are  communications-oriented  in  their  design.  The  divorcement  pro- 
vision would  cover  all  equipments  designed  and  manufactured  for  intercon- 
nection with  communications  facilities. 

These  various  kinds  of  data  communications  equipment  have  a  very  high 
growth  potential  in  the  decade  ahead.  IBM  may  soon  dominate  the  remote 
terminal  and  data  communications  equipment  market.  IBM  already  is  a  major 
factor  in  the  mini-computer  market,  a  major  component  of  remote  computing 
networks.  It  is  also  the  major  seller  for  many  other  types  of  data  communica- 
tions equipment.  Of  the  main  frame  manufacturers,  IBM  alone  has  a  full  line 
of  compatible  computers  combined  with  an  extensive  line  of  data  communica- 
tions equipment.  IBM  can  connect  mini-computers  to  its  super-computers  and 
its  own  data  communications  equipment  to  create  a  massive  data  processing 
network  for  a  large  customer  including  data  processing  service  centers.  Most 
elements  of  that  system  would  be  its  own  products.  IBM  then  would  be  in  a 
position  to  engage  in  activities  that  have  the  effect  of  "full-line  forcing",  a 
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classic  monopoly  tactic,  thus  locking  out  IBM's  rivals  in  the  general  purpose 
computer  market  as  well  as  the  independent  manufacturers  of  remote  termi- 
nals, peripherals,  and  mini-computers.  The  support  divorcement  relief  would 
accomplish  both  the  prevention  of  the  threatened  domination  by  IBM  of  this 
"terminal"  market  and  the  curtailment  of  IBM's  exclusionary  power  in  the 
general-purpose  computer  market. 

B.  The  Suggested  Relief 

IBM  would  be  divorced  from  the  business  of  manufacturing  and  marketing 
equipment  designed  for  remote  terminal  usages,  including  all  data  communi- 
cation equipment,  such  as  terminals,  modems,  interfacing  controllers  and  multi- 
plexing units. 

C.  Evaluation 

Tlie  proposed  action  presents  no  feasibility  problems.  IBM  could  readily  de- 
vote its  present  manufacturing  facilities  for  these  products  to  technologically 
similar  ones.  The  remote  terminal  market  can  be  easily  supplied  by  other  manu- 
facturers who  already  have  established  products  and  competence  in  these  ac- 
tivities. These  products  also  lend  themselves  to  new  entry  by  innovative  smaller 
companies. 

IBM  central  processing  equipment  would  still  be  available  for  operation 
with  terminals  and  data  communication  equipment  purchased  from  other  manu- 
facturers. Competition  among  the  various  terminals  manufacturers — both  those 
now  established  and  among  smaller  companies  recently  entering  this  business — 
will  encourage  the  growth  of  this  mode  of  computer  operation  which  often  re- 
sults in  savings  to  the  users.  Indeed,  IBM  will  then  have  a  major  interest  in 
the  growth  of  the  terminals  business  of  other  manufacturers  and  will  be  en- 
couraged to  work  out  usable  interface  standards.  At  the  same  time,  one  prom- 
ising method  whereby  IBM  could  perpetuate  its  general  purpose  computer 
system  dominance  will  be  blocked. 

III.  Divestiture  of  Service  Bureau  Corporation  and  Divorcement  of  IBM  from 
the  Data  Services  Business. 

A.  The  Problem 

The  1956  consent  decree  implicity  acknowledged  that  one  source  of  IBM's 
monopoly  power  was  its  practice  of  starting  a  customer  at  an  IBM  service  bureau 
for  the  purpose  of  familiarizing  him  with  IBM  computers  and  causing  the  prepa- 
ration of  his  data  on  IBM  media.  IBM  then  used  this  exposure  to,  and  reliance 
upon,  its  products  and  personnel  to  sell  IBM  equipment.  Given  IBM's  dominant 
position,  such  practices  placed  its  computer-manufacturing  competitors  at  a 
substantial  disadvantage.  The  1956  consent  decree  required  IBM  to  confine  its 
service  bureau  business,  i.e.,  customer  data  handling  and  processing  (including 
facilities  management),  to  SBC,  a  wholly-owned  subsidiary  which  was  to  be 
operated  at  arms-length  and  not  to  assist  IBM's  sales  activity  in  computers. 

The  prescribed  "independence"  of  the  wholly-owned  subsidiary  has  not  accom- 
plished the  antitrust  objective.  SBC  remains  an  aid  to  IBM's  marketing  of 
computers — in  part  because  SBC  uses  IBM  equipment.  As  a  result,  the  data  of 
SBC  customers  are  still  prepared  on  IBM  media  and  to  IBM  software  require- 
ments, and  so,  when  those  customers  subsequently  install  their  own  computer, 
any  choice  but  an  IBM  computer  would  entail  a  significant  cost  for  the  conver.sion 
of  the  data  to  a  new  media  and  re-writing  or  modifying  software.  Thus  SBC's 
activities  aid  IBM  in  maintaining  its  monopolistic  position  in  the  manufacturing 
of  general  purpose  computers  and  marketing  them  to  customers  including  service 
bureaus  and  other  data  service  vendo'-s.  (In  addition,  SBC  has  been  a  conduit 
for  price  discrimination  by  IBM  in  the  sale  of  computers  through  free  use  of 
computers,  free  program  support,  and  buybacks  of  computer  time  or  programs.) 

A  broad  market  for  data  services  has  developt^d  and  includes  the  following 
either  separately  or  in  combination  : 

1.  Sales  of  computer  time  locally  on  site. 

2.  Sale  of  computer  time  via  comnuinication  lines  and  terminals  to  a  remote 
site  including  what  is  sometimes  referred  to  as  time-sharing  (interactive)  or 
batch  (non-interactive)  computing. 

3.  The  sale  of  subscription  services  involving  the  use  of  a  computer  on  a  flat 
rate  or  time  basis. 

4.  The  sale  of  facilities  management  to  provide  some  or  all  of  the  data  process- 
ing services  for  a  particular  customer  including  management,  eauipment,  pro- 
gramming and  operating  personnel,  programs,  communications  and  the  space  or 
buildings  for  physically  housing  the  operations. 
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(The  sale  of  data  services  always  involves  the  use  of  a  computer  system  and 
may  or  may  not  include  operators,  prcgrams,  data  bases,  remote  terminal  rental 
and  communications  facilities  costs.) 

The  growth  of  the  data  services  marlcet  will  intensify  IBM's  advantages  in  its 
ownership  of  SBC.  Time-sharing  or  remote  computing  permits  a  customer  to 
achieve  the  economies  and  computing  power  of  large  scale  computers  through 
using  a  terminal  linked  to  a  centrally  located  large  scale  computer  used  con- 
currently by  several  users.  Such  a  system  spreads  the  costs  of  a  large  scale  com- 
puter over 'many  users  and  for  this  reason,  the  demand  is  expected  to  grow 
rapidly  in  the  coming  decades.  For  example,  extensive  computer  aided  instruction 
for  local  schools  will  become  feasible  only  in  a  time-shared  mode. 

IBM,  with  its  dominant  position  in  the  manufacture  and  marketing  of  general 
purpose  computers,  is  in  a  position  to  dominate  the  emerging  data  services 
market.  With  its  full  range  of  products  including  large  central  processors,  mini- 
computers and  other  remote  terminals  along  with  the  vast  library  of  network 
and  applications  software,  IBM  can  establish  facilities  to  provide  data  services 
at  less  cost  than  competitors.  IBM's  vast  resources  would  enable  them  to  blanket 
the  country  with  networks  and  centers  if  they  chose. 

B.  The  Suggested  Relief 

SBC  would  be  divested  by  IBM  and  established  as  a  totally  independent  com- 
pany, and  IBM  barred  from  re-entering,  by  acquisition  or  internal  expansion,  the 
data  services  business.  SBC  and  other  service  bureaus  may  still  use  IBM  general 
purpose  computers. 

C.  Evaluation 

The  feasibility  of  such  divestiture  is  demonstrated  by  the  fact  that  IBM  has 
been  required  to  operate  SBC  as  an  independent  "arms-length"  subsidiary  since 
1956. 

A  divorcement  of  IBM  from  the  data  services  market  including  a  totally  inde- 
pendent SBC  is  the  only  way  to  insure  that  marketing  data  services  does  not 
assist  IBM  in  maintaining  its  monopoly  position  in  the  sale  of  general  purpose 
computers.  An  independent  SBC,  combined  with  a  prohibition  against  IBM's 
directly  engaging  in  providing  computer  services,  would  also  remove  the  major 
threatof  IBM's  domination  of  the  data  services  market.  In  addition,  SBC  might 
become  a  substantial  equipment  customer  for  IBM's  rivals  in  the  general  purpose 
computer  market. 

IV.  Divorcement  of  IBM  from  Professional  Services  and  Education  Activities, 
and  Divestiture  of  SRA. 

A.  The  Problem 

The  manufacture  and  marketing  of  hardware  (main  frame  computers  and  peri- 
pheral equipment)  will  continue  to  be  the  most  important  segment  of  the  indus- 
try for  the  foreseeable  future — for  they  are  the  heart  of  any  computing  system. 
However,  hardware  now  represent  less  than  507o  of  the  users  expenditure  for 
data  processing.  Computer  training  or  education  and  professional  services,  will 
become  even  more  important  in  the  coming  decades. 

By  professional  services  we  mean  consulting  and  programming  services  on  a 
contract  or  fee  basis.  Consulting  services  includes  systems  analysis  and  design, 
systems  engineering  and  specifications,  feasibility  studies,  systems  selection, 
architectural  design,  and  similar  activities.  Programming  services  include  the 
designing  and  implementing  of  programs  for  the  application  of  computers  includ- 
ing application  design  and  development,  program  design  and  development,  pro- 
gram conversion,  testing  and  implementation  as  related  to  specific  user  applica- 
tions. Program  products  developed  internally  at  IBM  and  licensed  for  a  fee — 
including  operating  systems,  computers,  applications  programs,  and  utility 
routines — are  not  included  in  this  definition. 

Education  includes  training  of  operators,  programmers,  maintenance  and 
management  personnel  in  the  computer  field. 

The  user's  experience  with  a  particular  manufacturer's  computer  is  closely 
related  to  the  marketing  of  general  purpose  computers.  IBM  has  capitalized  on 
this  linkage  by  offering  massive  educational  discounts  on  computer  systems  to 
major  universities.  The  importance  of  the  major  universities  in  influencing 
the  computer  purchase  decisions  of  large  groups  of  users  will  likely  be  matched 
in  the  future  by  other  kinds  of  computer  education  and  training.  While  the  train- 
ing of  key  scientists  remains  important,  industry  trends  indicate  the  growth  of 
educational  courses  now  offered  by  commercial  schools  in  major  urban  areas  to 
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train  the  large  number  of  highly  skilled  technicians  and  to  provide  refresher 
training  for  these  technicians  to  work  effectively  with  the  rapidly  changing  tech- 
nology. IBM  already  has  a  major  edge  in  such  training  because  most  commercial 
schools  use  IBM  equipment.  IBM  also  has  begun  to  offer  .such  training  directly, 
including  the  operation  of  its  System  Science  Institute. 

Any  expansion  into  the  education  market  by  IBM  with  its  massive  resources, 
could  well  be  a  key  element  in  perpetuating  IBM's  market  dominance  in  the 
general  purpose  computer  market.  Thus,  IBM's  participation  in  the  educational 
market  in  the  '70s  and  '80s  could  substitute  for  its  massive  educational  dis- 
counts of  the  '60s.  The  relief  proposed  is  addressed  to  preventing  this  way  of 
perpetuating  dominance  in  the  general  purpose  computer  market,  as  well  as 
preventing  the  potential  dominance  of  the  educational  services  market  by  IBM. 

Professional  services  present  an  analogous  problem.  Until  recently  IBM  often 
gave  away  such  services  and  realized  a  return  on  these  "free  goods"  through 
continued  dominance  of  the  general  purpose  computer  market.  Now  that  many 
users  have  well  established  computer  installations,  services  that  add  to  the 
efficiency  and  extend  the  range  of  computer  usage  will  be  more  important.  Com- 
puters are  being  applied  to  problems  requiring  a  higher  order  of  expertise  which 
call  for  more  reliance  on  highly-specialized  consultants  and  programmers. 

Now  that  unbundling  creates  the  prospect  of  a  free  market  in  professional 
services,  and  this  market  is  likely  to  grow  rapidly.  IBM  may  attempt  to  domi- 
nate this  market  to  further  enhance  its  sales  of  general  purpose  computers.  Its 
resources,  including  the  fact  that  it  has  the  largest  number  of  computer  profes- 
sionals of  any  company  in  the  world,  provides  the  potential  for  IBM  to  dominate 
the  professional  services  market.  Again,  the  relief  proposal  serves  to  loosen 
IBM's  hold  on  the  general  purpose  computer  market,  as  well  as  to  prevent  IBM 
dominance  of  this  rapidly  growing  service  market. 

B.  The  Suggested  Relief 

IBM  should  he  divorced  from  the  business  of  providing  educational  and  pro- 
fessional services.  IBM  would  be  allowed  to  continue  to  engage  in  the  training 
of  its  own  employees,  and  to  offer  training  directly  associated  with  the  sale  or 
lease  of  IBM  computer  systems,  but  these  latter  services  should  be  clearly  speci- 
fied at  time  of  sale  and  limited  to  those  associated  \^dth  the  initial  operation  of 
newly  acquired  equipment. 

Inasmuch  as  the  business  of  SRA  is  closely  related  to  the  educational  services 
market,  that  wholly-owned  subsidiary,  which  has  been  operated  independently 
by  IBM  since  its  acquisition,  should  be  divested. 

C.  Evaluation 

These  service.s  lend  themselves  fo  provision  by  a  large  number  of  competitors 
which  (subject  to  potential  exclusion  by  an  exercise  of  IBM's  powder)  are  al- 
ready fully  capable  of  providing  the  required  services.  In  particular,  the  inde- 
pendent software  houses  would  benefit  if  IB]M  were  prohibited  from  using  its 
hardware  dominance  as  a  wedge  to  usurp  the  position  of  such  companies  in  de- 
veloping software.  The  continued  viability  of  these  independent  companies,  and 
the  continuation  of  competition  in  these  markets,  can  be  insured  by  divorcing 
IBM  from  these  businesses  and  confining  IBM  to  the  principal  business  of 
manufacturing  and  marketing  computer  systems.  No  feasibility  problem  presents 
itself  with  respect  to  such  relief. 

V.  Divestiture  of  IBM's  Office  Products  Division  and  Divorcement  of  IBM 
from  the  Type  of  Business  Conducted  by  that  Division. 

A.  The  Problem 

This  IBM  division  develops,  manufactures,  markets  and  services  computer- 
related  (or  potentially  computer-related)  office  products,  the  most  important  of 
which  is  typewriters.  IBM  is  the  dominant  manufacturer  of  office  electric  type- 
writers, having  86  percent  of  the  heavy-duty  office  typewriter  market  according 
to  the  February,  1972  initial  decision  of  the  FTC  hearing  examiner  in  the  Litton 
Industries  case.  Given  the  universality  of  the  use  of  the  typewriter,  this  product 
gives  IBM  salesmen  and  maintenance  men.  as  well  as  its  office  systems  and  pro- 
cedure personnel,  access  to  almost  every  office  in  the  country. 

Typewriters  are  used  as  data  preparation  devices  for  entry  of  data  into  com- 
puter systems.  This  can  be  accomplished  via  optical  character  recognition  type 
fonts  on  the  typewriter  or  through  auxiliary  equipment  that  uses  the  typewriter 
to  produce  machine  readable  media,  such  as  paper  or  magnetic  tape.  Typewriters 
are  also  used  as  output  devices  to  print  hard  copy  after  computer  processing. 
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In  addition,  typewriters  are  used  for  computer  consoles.  Further,  as  higli- 
liglited  in  IBM's  1971  annual  report,  IBM  typewriters  are  a  major  element  of 
the  i-emote  terminals  made  by  IBM  and  those  made  by  its  competitors  as  well. 
Almost  all  the  computer  manufacturers,  therefore,  are  dependent  to  some  extent 
on  IBM  typewriters.  Moreover,  office  copiers,  a  product  line  IBM  recently  en- 
tered, are.  with  some  modification,  beginning  to  be  used  as  computer  output  de- 
vices and  could  serve  ;is  a  further  menus  oi'  tying  the  customer. 

IBM's  commanding  position  in  typewriters  helps  to  maintain  its  dominant 
position  in  the  general  purposes  computer  market  in  several  ways :  (1)  IBM  has 
an  entry  into  almost  every  small  business  in  the  country,  most  of  which  are  poten- 
tial, if  not  present,  computer  users;  (2)  IBM  can  learn  customer  business  sys- 
tems and  procedures,  and  educate  the  customer  to  IBM's  "way  of  thinking" 
so  as  to  condition  them  to  the  use  of  IBM  computers;  and  (3)  typewriters  and 
office  copiers  provide  a  springboard  for  the  design  and  sale  of  comprehensive  in- 
formation systems  that  are  likely  to  have  a  major  computer  application  in  the 
future. 

Conversely,  the  sale  of  computer  systems  often  requires  or  includes  a  large 
numl^er  of  typewriters  for  data  entry,  either  directly  connected  as  terminals  or 
to  prepare  data  for  optical  character  reader  entry. 

B.  The  Suggested  Relief 

IBM's  Office  Products  Division  would  be  divested  and  established  as  an  inde- 
peiK'ent  company.  IP>?.[  would  be  b;irred  from  re-entry  into  this  line  of  business, 
through  acquisition  or  internal  expansion. 

C.  Evaluation 

Tlie  Office  Products  Division  is  operated  as  a  separate  entity,  with  its  own 
research,  manufacturing  plants,  management,  and  sales  operation.  There  is  no 
question  as  to  the  economic  feasibility  of  divesture.  Office  Products  would  be  a 
successful  independent  company — in  fact,  the  leading  company  in  typewriters. 

l-'reed  of  IBM  ties,  office  products  would  no  longer  be  a  marketing  asset  which 
IBM  can  u.se  in  the  computer  markets  in  an  anti-competitive  way.  These  prod- 
ucts would  be  freely  available  to  other  manufacturers  and  at  non-discriminatory 
prices.  As  an  additional  benefit,  IBM's  monopoly  or  near-monopoly  position  in  of- 
fice typewriters  would  be  transferred  to  one  or  more  independent  companies 
whose  power  would  be  considerably  lessened  by  virtue  of  the  absence  of  the 
integrated  support  of  IBM's  massive  computer  resources. 

Obviously  such  divorcement,  as  well  as  the  other  divorcement  provisions  pro- 
posed above,  need  not  be  permanent.  If  and  when  it  could  be  demonstrated  that 
such  markets  would  benefit  from  the  entry  of  IBM,  the  decree  could  be  modified, 
at  the  motion  of  either  the  government  or  IBM.  At  this  point  in  time,  that  pos- 
siliility  appears  very  remote. 

MANDATORY   RELIEF   TO   ACHIEVE    COMPATIBILITY 

YI.  Mandatory  Advance  Disclosure  of  Technology,  and  Mandatory  Use  of 
Standards  Required  to  Achieve  Compatibility. 

A.  The  ProNem 

IBM  establishes  most  of  the  standards  for  the  entire  computer  industi'y.  par- 
ticularly for  interchangeable  medi:;.  This  is  recognized,  for  example,  in  an 
Organization  for  Economic  Cooperation  and  Development  (OECD)  publica- 
tion (Gapfi  in  Technology:  Computers  (Paris,  1969)),  which  states  (at  pp.  66- 
67)  :  "IBM  can  be  said  to  set  the  standards,  at  least  in  the  commercial  market 
by  virtue  of  the  fact  that  it  is  the  largest  company  and  the  fact  that  a  majority 
of  computer  users  have  been  trained  by  IBM  and  use  IBM  equipment  ...  In 
the  case  of  the  computer  industry,  the  result  is  that  what  IBM  does  tends  to 
become  the  standard  for  the  whole  industry  by  virtue  of  IBM's  market  share 
nnd  tbp  determination  of  certain  smaller  companies  to  'follow  IBM'  whatever 
happens." 

IBM's  power  over  standnrds  is  further  intensified  by  its  role  as  the  only  com- 
]in.ter  manufacturer  producing  a  full  line  of  computers  and  peripheral  equip- 
ment. Many  customers  require  compatibility  among  computers  of  varying  sizes, 
because  they  wish  to  use  the  same  applications  prot;rams  on  more  than  one 
system  or  because  they  may  interchange  their  peripheral  equipment  between 
several  computers.  The  customer's  desire  for  compatibilty,  along  with  IB^VT's  full 
line  and  great  size,  requires  manufacturers  to  make  their  equipment  compatible 
at  least  in  some  degree  with  IBM  products  in  order  to  serve  any  substantial 
portion  of  the  market. 
40-927—7.5 45 
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Some  definitions  are  in  order  to  understand  the  iniportauce  of  standards  and 
the  methods  that  are  employed  to  IBM's  advantage  : 

1.  Compatibility 

Compatibility  is  used  broadly  to  indicate  degrees  of  interchangeability  of 
various  elements  in  a  computer  system.  Most  frequently  these  are : 

(a)  Inter  Chang  eaMe  media  are  said  to  be  compatible  if  the  media  from  two 
different  sources  can  be  used  interchangeably  on  a  given  computer  system  with 
no  modification  to  either  the  media  or  the  system.  This  requires  physical,  elec- 
trical, environmental  as  well  as  data  format  equivalent  through  the  establish- 
ment of  standards  for  all  relevant  characteristics.  Punched  cards  or  magnetic 
tapes  are  examples. 

(b)  Module  or  -functional  compatibility  refers  to  the  ability  to  interchange 
functional  modules  between  two  different  computer  systems.  Examples  are 
punched  card  readers,  magnetic  tape  transports,  memories,  etc.  These  devices  are 
said  to  be  "plug-to-plug  compatible"  if  the  plug  connecting  a  particular  module 
to  a  system  can  be  unplugged  and  a  different  "plug  compatible"  module  can  be 
plugged  into  the  system  to  perform  a  similar  or  identical  function  with  no  modi- 
fication to  either  the  module  or  the  system.  To  achieve  this  form  of  compatibility 
"interface  standards"  are  required  for  both  the  points  of  interconnection,  such 
as  the  plug  between  the  module  and  the  system. 

(c)  Systems  and  software  are  said  to  be  compatible  if  data  as  represented 
on  an  interchangeable  media  or  received  from  an  electrical  connection  is  in  a 
form  and  format  such  that  it  can  be  entered  into  either  of  two  compatible  sys- 
tems. Similarly,  two  different  systems  ai"e  said  to  be  "software  compatible"  if  the 
programs  written  for  one  system  can  process  data  efficiently  w'hen  the  programs 
and  data  are  entei-ed  into  the  second  system  without  modification.  Compatibility 
of  this  type  requires  a  large  number  of  standards  ranging  from  those  for  the 
interchangeable  media  or  inter-connection,  the  codes  and  format  for  data,  to 
those  for  the  internal  operations  to  be  performed  upon  various  software  or 
program  commands.  Systems  other  than  those  of  a  single  model  of  a  single 
manufacturer  are  rarely  completely  compatible  but  compatibility  of  varying 
degrees  can  be  achieved  if  sufficient  standards  and  specifications  are  available. 

2.  Standards 

Standards  are  accepted  criteria  or  measures  of  performance,  practice,  design, 
terminology,  etc.,  that  are  established  and  controlled  by  a  suitable  authority. 
Among  the  more  important  standards  to  the  relief  here  proposed  are  perform- 
ance standards  and  interface  standards  : 

(a)  Performance  standards  are  used  to  define  characteristics  to  permit  a  com- 
parison of  performance  of  two  different  entities. 

(b)  Interface  standards  are  used  to  define  interconnections  and  interrelation- 
ship between  separable  modules  defined  by  the  function  they  perform.  Most 
frequently  these  standards  take  the  form  of  combinations  of  physical  and  elec- 
trical specifications  and  rules  or  principles  required  for  interconnections. 

Competitors  are  forced  to  provide  functional  and  often  compatible  equivalents 
to  IBM  products  in  order  to  be  responsive  to  customers'  requests  for  proposals. 
Thus,  when  only  IBM  can  achieve  new  product  acceptance  and  standards  through 
wade  usage,  a  clear  advantage  is  established. 

Two  examples  of  standards  resulting  from  IBM's  dominance  in  the  computer 
industry  are  those  for  punched  cards  and  magnetic  tape.  In  the  case  of  pimched 
cards,  prior  to  the  evolution  of  the  computer  industry  there  were  Hollerith  cards 
with  80  columns  of  two  rectangular  holes  each  and  Remington  Rand  cards  wnth 
90  columns  of  round  holes.  Advantages  were  claimed  for  the  rectangular  holes 
whfn  hole  sensing  was  electromechanical  by  means  of  electrical  brushes  making 
contact  through  the  rectangular  holes  in  tabulating  equipment.  Computing 
equipment  card  readers  have  used  photoelectric  hole  sensing  since  the  develop- 
ment of  high  speed  readers..  The  greater  number  of  holes  in  the  90-column  card 
clearly  provided  an  advantage  for  computer  use  since  it  allows  for  recording 
more  data,  and  roimd  holes  have  a  clear  advantage  because  they  can  be  punched 
to  required  tolerances  more  easily.  The  round-holed.  90-column  card  punch  dies 
are  also  more  readily  manufactured  than  rectangular-holed  ones.  In  spite  of 
these  clear  technological  advantages  of  the  90-column  card,  both  industry  and 
government  have  standardized  on  the  "IBM"  SO-column  rectangular  hole  cards 
based  purely  on  the  number  of  users  of  the  IBM  card  resulting  from  IBM's 
dominance.  Proof  of  technological  superiority  of  the  90-column  round  hole 
cards  was  clearly  demonstrated  by  IBM's  new  card  offering  with  96  columns  of 
round  holes. 
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111  the  case  of  magnetic  tape,  the  first  Univac  was  delivered  with  magnetic 
tape  transports.  Instead  of  adopting  these  standards,  IBM  provided  transports 
with  different  characteristics  and  again  the  industry  has  standardized  on  the 
IBM  tape  standards  based  oil  grtater  usage. 

IBM  has  used  its  power  as  a  standards-setter  to  create  monopolies  for  its 
own  equipment  When  a  new  IBM  product  or  modification  of  a  product  which 
affects  compatibility  is  introduced,  other  manufaiturers  must  introduce  a  new 
product  or  modify  their  equipment  to  coni'orm  lo  the  new  IBM  change  m  order 
to  bid  competitively.  Such  modifications  take  time  and  the  investuient  of  re- 
.sources  :  in  the  interim  IBM  has  the  entire  field  to  itself. 

This  aspect  of  IBM's  monopoly  power  has  lasting  effects  on  competition.  IB:\I 
has  a  head  start  by  initially  establishing  its  product  standards  and  controlling 
changes  and  so  can  establish  a  lasting  lead.  IBM  insures  the  full  advantage  of 
its  head  start  by  carefully  avoiding  the  release  of  any  change  in  standards  piior 
to  the  introduction  date  of  the  new  products. 

IBM's  competitors  in  the  computer  market  are  in  an  almost  impossible  posi- 
tion. They  can  seldom  innovate  in  areas  impacting  on  interface  technology 
because  customers  regard  IBM  equipment  as  the  norm— given  IBM's  great 
relative  size  and  full  line.  They  lack  the  resources  to  challenge  IBM's  standard- 
setting  role.  Since  IBM  fails  to  disclose  these  changes  in  advance,  competitors 
can  never  be  as  timely  as  IBM.  They  can  only  frantically  try  to  recover  their 
market  after  each  IBM  shift  or  new  standard. 

The  problems  of  IBM's  product  changes  without  forewarning  also  adversely 
affects  software  houses,  because,  given  IBM's  overwhelming  .share  <>f  the  hard- 
ware market,  their  software  products  are  almost  exclusively  designed  for  use 
on  IBM  equipment.  Like  the  hardware  manufacturers,  software  houses  find  thafc 
the  timing  of  IB]\I  of  both  new  developments  and  modifications  to  existing  Inlttt- 
ware  and  software  products  places  them  at  a  substantial  competitive  dis- 
advantage by  at  least  temporarily  outmoding  their  own  products. 

A  closely  related  problem  to  that  of  standardization  is  the  compatibility  of 
computer  programs.  IBM  and  its  customers  have  developed  the  greatest  variety 
of  programs,  particulnrly  for  various  computer  applications.  Furthermore,  with 
IBM  equipment  so  common,  users  and  independent  software  specialists  devote 
most  of  their  efforts  to  developing  programs  for  IBM  equipment  to  reach  the 
largest  market.  IMuch  of  this  application  programming  is  written  in  IBM 
assembly  or  machine  language,  thus  limiting  their  u.sefulness  to  IBM  com- 
puters. In  contrast  programs  written  in  standard  higher-order  computer  lan- 
guages— such  as  FORTRAN  and  COBOL — can  be  run  on  most  any  computer 
for  which  a  FORTRAN  or  COBOL  coni])iler  of  the  same  specifications  have  been 
developed  with  minimal  or  no  modification. 

Competitive  manufacturers  are  precluded  from  competitive  procurements' 
simply  because  they  lack  the  specific  applications  programs  required  and  cannot 
use  IBM  machine  language  programs  even  if  they  are  available.  At  the  same 
time,  present  IBM  customers  are  locked-in  by  assembly  language  programs  and 
because  of  the  conversion  cost  cannot  afford  to  change  to  competitive  systems. 
Notably,  CDC  finds  it  has  on  the  order  of  five  times  greater  probability  of  making 
a  siile  to  a  user  who  programs  in  machine  independent  language. 

The  remedy  is  to  have  applications  software  written  in  higher-order  compiler 
languages  that  are  .specifically  designed  to  be  machine  independent.  Furthermore, 
they  are  standard  languages  approved  by  the  standards  organization  for  the 
computer  industry:  American  National  Standards  Institute  (ANSI)  X?>  Commit- 
tee comprising  representatives  of  many  users  and  manufacturers.  They  also 
constitute  ederal  Information  Processing  Standards  (FIPS)  for  the  Federal 
Government. 

The  use  of  such  standard  compiler  languages  for  applications  software  would 
allow  all  users  to  benefit  from  new  applications  program  developments  and 
allow  users  to  shift  between  competitive  equipments  without  making  a  large 
re-programming  investment.  Compiler  language  programs  may  be  less  efficient 
than  as.sembly  language  programs  in  terms  of  machine  time,  but  there  are 
compensating  savings  for  compatibility  in  reduced  programming  time  to  write 
in  these  languages  and  in  greater  ease  in  modification  and  correction  of  pro- 
grams. This  requirement  would  also  permit  and  encourage  development  of  more 
efficient  machine  designs  for  proce.ssing  compiler  language  programs. 

When  protrrnms  are  written  in  highpr-order  compiler  language,  additional 
standards  are  required  tf>  provide  the  greatest  degree  of  compatibility  between 
systems  of  different  manufacturers.  These  standards  relate  to  input/output, 
job  control,  and  data  files  and  data  structure,  as  well  as  other  affected  areas. 
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standards  are  under  development  for  many  of  these  areas  by  the  BEMA- 
sponsored  X3  Computer  Standards  Committee  under  ANSI.  In  addition,  NBS 
has  recognized  the  necessity  of  these  standards  and,  as  the  government  organi- 
zation responsible  for  FIPS,  the  future  adoption  of  such  standards  can  be 
anticipated.  The  use  of  these  standards,  when  developed,  in  combination  with 
the  higher-order  languages,  will  be  required  to  achieve  the  degree  of  compati- 
bility desired  for  relief  from  IBM's  control  and  power  to  lock  in  customers. 

B.  The  Suggested  Relief 

IBM  should  be  required  to  disclose  confidentially  to  other  U.S.  manufacturers 
product  specifications  relating  to  compatibility,  such  as  media  specifications, 
and  machine  interface  specifications,  24  months  prior  to  the  sale  of  the  new 
or  changed  product.  This  pre-sale  release  requirement  should  also  extend  to 
input/output,  file  and  data  structure,  and  job  control  languages. 

With  respect  to  machine  language,  IBM  should  be  required  to  write  all  its 
future  applications  programs  in  higher-order  compiler  languages  for  which 
ANST  or  FIPS  standards  have  been  approved  and  released.  In  addition,  IBM's 
input/output,  job  control,  data  file  and  data  structure  methodology  shall  con- 
form to  ANSI  or  FIPS  standards  when  standards  for  these  areas  have  been  es- 
tablished. 

'C  Evaluation 

The  24  month  prior  notice  requirement  would  reduce  IBM's  head  start  and 
give  competing  manufacturers  a  chance  to  make  product  iutroductious  within 
a  time  frame  competitive  with  that  of  IBM.  The  greater  use  of  common  languages 
and  other  software  standards  increases  the  customer's  freedom  of  choice  by 
permitting  the  selection  of  data  processing  equipment  on  its  relative  merits 
and  prices,  unimpeded  by  the  costs  of  re-programming. 

Additionally,  prior  release  of  product  specifications  and  the  software  stand- 
ards requirement  would  dilute  IBM's  power  in  several  specific  ways : 

(1)  As  discussed  in  CDC's  preliminary  Pre-Trial  Memorandum,  IBM's  pre- 
dominant market  share  is  not  only  a  reflectioi:  of  its  market  power,  but  it  is 
also  a  source  of  that  power  in  that  its  predominant  market  share  is  self-per- 
petuating. It  is  self-perpetuating  because  the  fact  that  the  great  majority  of 
installed  computers  are  IBM  computers  is,  in  and  of  itself,  a  strong  inducement 
to  a  prospective  customer  to  acquire  an  IBM  machine.  This  is  so  because  the 
vast  number  of  IBM  installations  necessarily  means  that  (a)  there  is  a  much 
greater  amount  of  software  and  trained  personnel  available  to  the  user,  (b) 
there  is  a  large  amount  of  "back-up"  computing  time  (on  IBM  machines)  avail- 
able, or  conversely,  a  large  number  of  users  who  might  purchase  unused  time 
from  the  customer  on  its  computer,  and  (c)  there  is  a  large  number  of  buyers 
for  the  computer  as  a  "used"  computer  if  and  when  the  customer  wishes  to  dis- 
pose of  it.  This  self-perpetuating  effect  of  IBM's  predominant  market  share 
would  be  minimized  if  the  above  compatibility  measures  were  required. 

(2)  The  self-perpetuating  effect  is  equally  applicable  to  a  current  IBIM  cus- 
tomer. In  addition,  the  current  IBM  user  is  locked  in  to  IBM  for  additional  or 
replacement  computers  because  of  the  high  cost  of  converting  to  non-IBM  equip- 
ment. If  non-IBM  equipment  and  device  deiiendent  software  were  compatible, 
this  lock-in  effect  (a  "physical"  rather  than  contractual  bundling)  would  be 
eliminated,  and  computer  could  be  acquired  on  its  merits. 

(3)  For  software,  the  shift  to  higher-order  compiler  languages  would  encourage 
computers  to  be  designed  to  operate  more  eflicieutly  on  programs  written  in  these 
languages.  The  use  of  such  software  standards,  including  compiler  languages 
in  developing  applications  programs,  would  allow  all  users  to  benefit  from  new 
IBM  developments  in  applications  programs  and  allow  users  to  shift  to  com- 
petitive equipment  without  making  a  large  re-programming  investment.  The 
general  importance  of  compatibility  of  software  not  only  for  competition  but  for 
economic  eflSciency  is  reflected  in  the  OECD  report : 

"For  a  long  time  the  problem  of  compatibility  has  been  one  of  the  most 
important  ones  of  the  industry,  and  this  for  many  reasons.  Lack  of  compati- 
bility has  for  instance  deterred  many  users  from  going  to  other  manufacturers, 
owing  to  the  high  cost  of  rewriting  their  programs ;  moreover,  manufacturers 
tliemselves  have  found  the  lack  of  compatibility  between  their  own  computers 
was  creating  tremendous  wastages." 

(4)  To  achieve  hardware,  interface  and  media  compatibility,  advance  dis- 
closure by  IBM  of  new  prodiict  performance,  standards  and  changes  to  current 
products  is  important  not  only  for  computer  manufacturers,  but  for  independent 
manufacturers  of  peripheral  and  terminal  equipment,  and  for  users. 
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In  short,  the  compatihility  measures  suggested  here  would  enhance  competi- 
tion in  several  markets. 

RELIEF   AGAINST   SPECIFIC   EXCLUSIONARY   PRACTICES 

In  contrast  to  the  more  expansive  treatment  accorded  to  the  foregoing  relief 
measures,  we  will  discuss  only  briefly  the  following  interrelated  items  of  spe- 
cific injunctive  relief.*  This  cursory  treatment  does  not  reflect  their  lack  of  im- 
portance. Rather,  the  practices  are  so  obviously  anti-competitive,  and  their 
prohibition  so  obviously  warranted,  that  brevity  seems  appropriate. 

All  of  the  proposed  injunctions  should  apply  equally  to  World  Trade  Corpora- 
tion where  there  is  growing  evidence  of  extremely  predatory  behavior. 

VII.  Prohibition  Against  Bundling. 

A.  The  Problem 

For  many  years,  IBM  sold  its  computer  systems,  software  and  support  services 
for  a  single  (bundled)  price,  and  refused  to  sell  any  one  of  those  "products" 
alone.  Because  IBM  has  overwhelming  market  power  in  all  three  of  those  areas, 
it  was  able  to  use  its  power  in  any  one  area  as  a  tying  device  to  the  other  areas. 
This  in  effect  requires  customers  to  pay  for  services  and  products  that  they  may 
not  desire  or  be  able  to  use.  The  current  government  complaint  alleges  that 
bundling  has  been  one  of  the  principal  exclusionary  practices  whereby  IBM 
maintained  its  monopoly  power  over  the  industry. 

B.  The  Suggested  Relief 

In  June  of  1969,  IBM  "voluntarily"  unbundled  many  of  its  support  services 
and  software  from  its  computer  systems,  but  there  have  been  rumors  that  a 
partial  "rebundling"  is  being  contemplated.  IBM  should  be  required  to  unbundle 
all  of  its  services  and  software  with  the  possible  exception  of  operating  sys- 
tems. 

C.  Evaluation 

Untying  this  exclusionary  knot  will  eliminate  an  obstacle  that  stands  in  the 
way  of  other  systems  manufacturers  in  their  efforts  to  market  their  products 
on  their  merits.  This  relief  would  be  particularly  efiicacious  when  conil)ined 
with  the  compatibility  relief  suggested  above.  Additionally,  the  benf^f.cial 
results  of  unbundling  extend  to  the  computer  related  markets  by  removing 
an  impediment  to  the  selling  of  maintenance,  software,  etc.  by  the  independent 
companies  in  those  markets. 

YIII.  Prohibition  Against  Granting  Hidden  Discounts. 

A.  The  ProMem 

IBM  has  historically  provided  cusotmers  with  economic  incentives,  beyond 
direct  price  reductions,  in  order  to  maintain  standard  lease  prices,  and  thus  not 
affect  their  lease  base,  and  still  be  able  to  offer  what  amounts  to  reduced  prices 
to  selected  customers.  These  hidden  and  indirect  discounts  and  concessions 
take  various  forms,  including  agreements  to  provide  services  such  as  analysts 
or  other  manpower  at  no  charge  ("manpower  give-aways"),  promises  to  develop 
software  at  no  charge  ("software  give-aways"),  agreements  for  joint  software 
development  with  customers  (an  activity  apparently  to  be  expanded,  as  an- 
nounced early  this  year  by  President  Cary  of  IBM),  purchasing  software  or 
buying  back  machine  time  from  the  customer  ("buy-backs"),  grants  for  research 
or  computer  centers,  etc.,  etc.  These  indirect,  hidden  concessions  and  discounts 
make  it  extremely  diflicult  for  competitors  to  engage  in  direct  price  competition 
on  the  merits  of  their  products. 

B.  The  Suggested  Relief 

IBM  should  be  required  to  publish  a  separate  price  list,  which  would  include 
terms  of  sale  such  as  credit,  trade-in  allowances,  etc.,  for  (1)  each  unit  of 
hardware.  (2)  applications  software.  (3)  maintenance  servic<^'-".  (4)  any  other 
products  or  services  provided  by  IBM  as  a  part  of  the  sale  and  .support  of  (-(im- 
puters.  (If  the  suggested  remedy  of  divorcement  of  IBM  from  the  computer 
related  services  bu.siness  is  not  adopted,  then  such  services,  i.e..  education  or 
training,  programming,  and  consulting  should  also  be  subject  to  this  injunction.) 


*IBM  should  be  enjoined  from  all  37  exclusionary  practices  alleged  in  Control  Data's 
complaint,  the  practices  discussed  briefly  iiere  being  among  those  where  immediate  relief 
is  most  necessary. 


5538 

A-ll  sales  and  leases  should  be  made  at  this  published  price  except  where  de- 
viations are  justified  to  meet  competition.  Where  deviations  are  made,  IBM 
should  be  required  to  disclose  pviblicly  the  aggregate  "nef  price  for  each  sale  or 
lease  it  consummates.  It  should  also  make  known  its  complete  terms  of  sale 
during  each  competitive  procurement,  so  that  the  other  bidders  have  an  oppor- 
tunity to  engage  in  open  price  competition. 

C.  Evaluation 

The  relief  suggested  here  should  be  considered  in  light  of  our  proposals  re- 
.^arding  unbundling  and  the  divorcement  of  IBM  from  the  computer  services 
markets,  because  the  historical  "packaging"  of  various  hardware  products,  soft- 
ware products  and  "support"  services  permitted  IBM  to  hide  discounts  and 
conceal  the  net  price  it  was  charging.  "Auto  sticker"  pricing  will  permit  other 
:main  frame  companies  to  engage  in  more  effetcive  price  competition.  This  open- 
pricing  relief  must  also  be  considered  in  conjunction  with  the  proposed  injunc- 
tion against  exhorliitant  discounts — even  on  a  published  I»asis — discussed  next. 

IX.  Prohibition  Against  Extensive  Discriminatory  Pricing. 

A.  The  ProUem 

Historically,  IBM  has  confined  the  practice  of  massive  price-cutting  to  its 
so-called  educational  discount,  which  has  varied  from  60%  to  20%.  As  alleged 
in  the  pending  government  complaint.  IBM  used  this  educational  discount  prac- 
tice as  a  means  to  arrogate  to  itself  the  major  share  of  university  business,  not 
only  for  the  immediate  hardware  sales  that  it  fostered,  but  also  for  the  long- 
term  entrenchment  benefit  stemming  from  the  built-in  bias  toward  IBM  which 
resulted  from  the  exposure  to  and  familiarity  with  IBM  equipment  on  the  part 
of  faculty,  students  and  advisors.  While  IBM  "voluntarily"  has  reduced  this 
discount,  there  is  nothing  to  prevent  IBM  from  re-instituting  it  or  from  instituting 
a  similar  discount  for  other  types  of  customers,  thereby  effectively  locking  out 
coumetition. 

B.  The  Suggested  Relief 

IBM  should  be  prohibited  from  publishing  (or  charging)  any  extensive 
discount  schedule  for  any  type  of  customer  for  the  purpose  of  injuring  competition. 

C.  Evaluation 

CDC's  Preliminary  Pre-Trial  Memorandum  demonstrates  that  IBM's  educa- 
tional discount  policy  was  not  altruistically  motivated.  It  was  designed  as  a 
device  to  perpetuate  its  predominant  share  of  the  computer  markets  and,  as 
such,  should  be  enjoined.  Reasonable  discounts  for  non-profit  and  similar  in- 
stitutions would  still  be  permissible. 

X.  Prohibition  Against  Predatory  ("Fighting  Machine")  Pricing.  ; 

A.  The  Problem 

IBM  is  the  only  main  frame  manufacturer  with  a  complete  line  of  products 
both  hardware  and  software.  This  fact,  combined  with  the  fact  that  its  market 
share  is  more  than  ten  times  its  nearest  rival,  necessarily  means  that  IBM 
faces  little  or  no  competition  with  respect  to  many  of  its  computers  and  other 
products.  Such  products,  both  hardware  and  software,  can  be  and  are  priced 
at  monopoly  profit  levels,  while  those  products  which  face  present  or  imminent 
competition  are  priced  at  levels  resulting  in  abnormally  low  profits — or  priced 
below  cost.  IBM  has  employed  this  power  of  selective  pricing — the  favorite  tool 
of  a  monopolist — to  subjugate  its  competitors. 

B.  The  Suggested  Relief 

IBM  should  be  enjoined  from  (1)  entering  into  the  production  of  computer 
hardware  or  software  which  is  not  likely  to  result  in  returns  reasonably  related 
to  the  returns  from  other  computer  products  marketed  by  IBM,  and  (2)  pricing 
any  product  at  a  low-profit  or  non-profit  level  with  the  intent  to  injure  a  com- 
petitor. 

C.  Evaluation 

The  three  relief  measures  previously  discussed  would  require  IBM  to  price 
each  of  its  products  separately  and  on  its  own  merits,  to  disclose  such  price 
openly,  and  to  refrain  from  discounting  in  favor  of  a  particular  group  of  cus- 
tomers for  the  purpose  of  injuring  competition.  This  complementary  fourth 
measure  is  necessary  to  insure  a  fair  and  non-monopolistic  pricing  approach 
bv  IBM.  The  well-kno^Ti  "fighting  machine"  practice  is  just  as  anti-competitive 


5539 

cis  the  illegal  practice  of  the  national  seller  cutting  his  prices  in  the  confined 
territory  of  the  local  competitor,  making  up  for  his  losses  by  the  exorbitant 
profits  made  on  sales  effected  where  he  faces  no  competition.  Unless  this  pricing 
power  of  IBM  is  checked  the  competitors  will  continue  to  face  the  potential  of 
extinction. 

XI.  Prohibition  Against  "Paper  Machine"  Practices. 

A.  The  Problem 

Closely  related  to  the  flighting  machine  practice  of  IBM  is  its  practice  of  pre- 
maturely announcing  new  or  modified  computer  products  for  the  purpose  of  ward- 
ing ofe  buyer  commitments  to  a  competitor's  product.  In  view  of  the  "security- 
blanket"  approach  of  so  many  computer  users,  IBM  is  fully  aware  that  many 
customers  will  delay  a  purchase  decision  if  they  understand  that  IBM  intends 
to  market  a  "competing"  product.  This  fraudulent  practice  has  been  used  by  IBM 
with  devastating  results  to  ODC,  especially  when  a  paper  machine  was  piiced— 
futuristically — as  a  fighting  machine. 

B.  The  Suggested  Relief 

IBM  should  be  prohibited  from  announcing  (or  disclosing  in  any  way)  plans 
for  a  new  product  unless  and  until  (1)  detailed  design  and  performance  specifica- 
tions have  been  established  for  the  product,  (2)  the  product  plans  have  progressed 
to  the  point  where  the  commencement-of-manufacturing  date  is  reasonably  cer- 
tain, and  (3)  a  complete  prototype  is  in  existence  and  has  passed  tests  validating 
the  design  and  performance  specifications  which  have  been  established ;  the  re- 
sults of  such  tests  should  be  made  available  to  the  general  public  at  the  time  of 
the  product  announcement. 

C.  Evaluation 

IBM's  paper  machines  severely  disrupted  the  development  of  large-scale  com- 
puters, and  are  capable  of  inflicting  similar  damage  in  other  areas.  The  suggested 
relief  attacks  this  practice  head-on,  but  still  leaves  IBM  completely  free  to 
innovate  and  successfully  market  hardware  and  software  products — if  the  product 
is  real  and  not  just  a  flgment  of  IBM's  imagination.  Besides  being  hurtful  to 
IBM's  competition,  the  marketing  of  such  products  before  they  are  truly  operative 
and  perform  as  represented  is  damaging  to  the  image  of  the  United  States  as  the 
world's  leader  in  computer  manufacturing. 

CONCLUSION- 

"We  are  cognizant  of  the  fact  that  much  has  been  said  and  written  to  the  effect 
that,  even  assuming  that  IBM  is  guilty  of  the  monopolization  charge  set  forth  in 
the  government's  and  CDC's  pending  complaints— and  thus  possesses  the  power 
to  exclude  competition  in  the  general-purpose  computer  market — nothing  can  be 
done  to  remedy  the  situation.  We  do  not  subscribe  to  this  defeatist  attitude.  The 
structural  and  other  x-elief  measures  suggested  in  this  memorandum  are  feasible, 
forward-looking  and  meaningful,  without  falling  in  the  "drastic"  category. 

In  our  opinion,  these  measures  are  minimally  essential  if  the  United  States  is 
to  retain  its  leadership  in  computers,  for  any  industry  which  has  been  monopo- 
lized by  a  single  company  is,  by  hypothesis,  a  very  vulnerable  industry.  The  effect 
of  the  relief  proposed  is  to  strengthen  the  industry  by  creating  a  competitive 
environment  for  IBM's  rivals  which  will  permit  their  survival  in  the  computer- 
manufacturing  market,  and  also  allow  them  room  to  grow,  unimpeded  by  IBM's 
power  and  exclusionary  practices,  in  computer-related  markets.  At  the  same  time, 
the  relief  suggested  would  leave  IB:m  fundamentally  strong  in  its  traditional  role 
as  a  manufacturer  and  marketer  of  computer  systems. 

The  beneflts  of  the  aggregate  relief  proposed  to  the  industry,  to  the  public  and 
to  the  national  interest  are  far-reaching : 

1.  The  economies  of  scale  in  manufacturing  components  will  be  shared  by  all 
computer  companies. 

2.  Technological  progress  will  be  accelerated  by  virtue  of  eliminating  IBM's 
de  facto  standards  power  and  its  resultant  ability  to  structure  the  market  which 
locks  in  users  to  IBM  products  and  thereby  forecloses  IBM's  competitors. 

3.  "VN'ith  IBM  prohibited  from  extending  its  dominance  into  certain  computer- 
related  markets,  small  companies  including  new  entrants  can  flourish  and  inno- 
vate, thus  permitting  users  to  purchase  products  and  services  on  the  merits  of 
the  competitive  offerings. 
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4.  The  remaining  general  puriM>se  computer  manufacturers  will  be  enabled  to 
survive,  and  hopefully  to  grow  in  strength  and  innovative  capacity,  without 
dismantling  IBM. 

5.  Assuming  competition  is  restored  by  these  measures,  and  the  industry  is 
thereby  strengthened,  the  American  export  position  in  computers  and  related 
products  will  be  improved,  and  the  industry's  capability  to  provide  the  necessary 
tools  for  the  Nation's  defense  and  scientific  explorations  will  be  substantially 
enhanced. 


Exhibit  5. — Joint  position  statement  of  Control  Data  Corp.,  Honeywell,  National 
Cash  Register,  Sperry  Rand  re  United  States  v.  IBM 

Joint  Position  of  Control  Data  Corporation,  Honeywell,  the  National  Cash 
Register  Company,  Sperky  Rand  Corporation,  Re  Relief  Matters  in  U.S. 
V.  IBM 

The  following  positions,  each  of  which  will  be  briefly  elaborated  on  in  the 
following  pages,  are  held  in  common  by  these  four  companies  : 

1.  Early  relief  is  indispensable  to  insure  a  possibility  of  the  restoration  of  com- 
petition. This  requires  the  immediate  formulation  of  a  comprehensive  plan  for 
interim  relief.  Although  emphasis  should  be  on  post-trial  interim  relief,  i.e.,  relief 
to  take  effect  soon  after  violation  has  been  found  and  to  terminate  upon  the  effec- 
tive date  of  the  ultimate  relief,  a  pre-trial  injunction  might  be  warranted  under 
certain  circumstances,  provided  that  the  preparation  for  and  the  hearing  on  a 
motion  for  such  relief  would  not  impede  the  forward  progress  of  trial  preparation 
and  delay  the  commencement  of  trial. 

2.  The  post-trial  interim  relief  plan  should  include  "structural",  as  well  as  be- 
havioral, provisions  designed  to  safeguard  the  industry  during  the  extensive 
period  of  appeals  and  during  the  process  of  formulating  the  ultimate  relief. 

3.  To  the  end  that  interim  relief  should  take  effect  as  soon  as  possible,  the 
Antitrust  Division  should  make  an  effort  to  obtain  a  court  order  separating  the 
issue  of  violation  from  the  issue  of  ultimate  relief. 

4.  The  Antitrust  Division's  position  as  regards  the  complex  question  of  ulti- 
mate relief  should  not  be  finally  resolved  until  the  point  in  time  when  the  imposi- 
tion of  such  relief  is  fairly  close  and  the  industry  and  other  relevant  facts  which 
then  exist  are  known.  We  collectively  reiterate  the  positions  already  individually 
recited  by  each  of  our  four  companies  that,  under  the  present  circumstances,  it 
is  our  judgment  that  the  divestiture  proposed  in  the  October,  1972  relief  memo- 
randum filed  with  the  Court  by  the  Antitrust  Division  would  not  restore  com- 
petition to  the  industry  and  achieve  the  objectives  of  the  Sherman  Act.  However, 
we  do  believe  that  consideration  must  necessarily  be  given  to  divestiture  of  a  type 
which  is  appropriate  under  the  circumstances  at  the  time  and  to  divestiture,  and 
other  relief,  on  a  world-wide  basis, 

I,    AN    effective    interim    RELIEF    PLAN    IS    NECESSARY    AND    FEASIBLE 

The  need  for  early,  interim  relief  can  be  understood  only  in  light  of  the 
probable  time  of  commencement  of  the  ultimate  relief  measures  and  the  likeli- 
hood of  significant  changes  in  the  industry  before  ultimate  relief  becomes 
effective.  For  present  purposes,  we  assume  that  the  trial  will  start  sometime 
in  1974  and  last  for  approximately  one  year.  Because  of  the  complexities  in- 
volved in  the  litigation  and  the  obvious  volume  of  the  trial  record,  the  appellate 
process  will  probably  take  years,  and  the  possibility  of  more  than  one  appeal 
cannot  be  discounted.*  The  ultimate  relief-formulation  process  will  also  be 
extremely  time-consuming,  because  of  the  likelihood  tliat  relief  will  be  proposed 
and  presented  by  numerous  interested  groups  and  individuals,  inside  and  out- 
side government.  In  view  of  the  importance  of  the  issue,  the  District  Court  will 
be  inclined  to  seriously  consider  the  pros  and  cons  of  all  such  proposals  l)efore 
entering  its  final  judgment  incorporating  the  ultimate  relief  plan. 

All  of  this  means  that  ultimate  relief  probably  cannot  become  fully  effective 
in  this  decade.  But  if  IBM's  dominance  remains  unchecked  until  the  1980"s,  the 
computer  industry  may  suffer  an  irretrievable  setback.  Without  delving  into 


*This  process  may  be  even  lengthier  in  the  Expediting  Act  is  amended  so  as  to  provide 
for  appeals  in  government  injunction  cases  to  the  Courts  of  Appeal. 
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the  cause  and  effect  relationship  between  IBM's  dominance  and  the  departures, 
including  those  of  GE  and  RCA,  from  the  computer  industry,  the  fact  remains 
that  the  number  of  IBM  mainframe  competitors  is  now  down  to  only  a  handful. 
Their  continued  viability  through  the  critical  years  comprising  the  second  half 
of  this  decade  must  not  be  impaired. 

An  effective  interim  relief  plan  could  provide  assurance  in  this  respect.  The 
underlying  assumption  of  this  Memorandum  is  that  the  government  will  establish 
a  monopolization  violation  at  the  trial,  and  a  monopolization  finding  neces- 
sarily means  that  the  District  Court  will  have  found  that  IBM  has  the  power  to 
exclude  competitors  from  the  market.  In  light  of  such  an  adjudication,  and  in 
light  of  the  obvious  difficulty  and  time-consuming  nature  of  resolving  the  ulti- 
mate relief  pi-oblem,  the  undersigned  companies  feel  that  the  Antitrust  Division 
might  well  persuade  the  District  Court,  without  the  need  for  extensive  hearings, 
to  enter  an  order  calling  for  effective  interim  relief.  The  necessity  for  such  interim 
relief  measures  was  recognized  by  the  Supreme  Court  in  one  of  the  earliest 
Sherman  Act  cases : 

"(The  relief)  subject  necessarily  takes  a  two-fold  aspect, — the  character  of 
the  permanent  relief  required,  and  the  nature  of  the  temporary  relief  essential 
to  be  applied  pending  the  working  out  of  permanent  relief  in  the  event  that  it 
be  found  that  it  is  impossible,  under  the  situation  as  it  now  exists,  to  at  once 
rectify  such  existing  wrongful  condition  .  .  .  Pending  the  bringing  about  of 
the  result  just  stated,  each  and  all  of  the  defendants,  individuals  as  well  as 
coniorations,  should  be  restrained  from  doing  any  act  which  might  further 
extend  or  enlarge  the  power  of  the  combination,  bv  any  means  or  device  what- 
soever." U.S.  V.  American  ToMcco  Co.,  221  U.S.  106,  31  S.  Ct.  632,  650,  651  (1911). 

II.    THE    INTERIM    RELIEF    PLAN    SHOULD    INCLUDE    STRUCTURAL    PROVISIONS 

The  need  for  post-trial  interim  relief  has  been  expressly  recognized  by  the 
Antitrust  Division  in  its  October,  1972  preliminary  memorandum  on  relief.  But 
the  undersigned  companies  entertain  serious  doubts  as  to  whether  the  combina- 
tion of  the  "anti-scrambling"  provisions  of  section  II  of  that  memorandum,  and 
the  behavioral  injunctions  of  section  III.  are  sufficient  in  scope  to  accomplish 
the  objective  of  not  permitting  the  situation  in  the  industry  to  worsen  during 
the  immediate  post-trial  years.  It  must  be  recognized  that,  if  and  when  IBM  has 
been  adjudicated  to  be  a  monopolist — at  which  point  IBM  would  be  confronted 
with  the  possibility  of  dismemberment,  as  outlined  in  the  Department's  Octo- 
ber. 1072  memorandum — IBM's  management  would  have  every  incentive,  as  well 
as  the  capability,  to  substantially  increase  its  market  share,  so  as  to  be  able 
to  "bequeath"  such  additional  business  to  the  IBM  successor  companies.  Any 
such  increased  pre-divestiture  dominance  would  of  course  benefit  the  IBM 
"Xewcos",  but  the  corresponding  loss  of  market  share  by  current  IBM  competi- 
tors might  prove  disastrous  for  one  or  more  of  them. 

We  see  no  effective  way  to  preclude  that  eventuality,  short  of  the  "controlled 
growth"  approach  suggested  here.  In  essence,  the  proposed  controlled  growth 
remedy  would  prevent  IBM  from  increasing  its  market  share.  This  prohibition 
against  excessive  groAvth  would  apply  to  identifiable  segments  of  the  com- 
puter market,  and  also  to  the  computer-related  markets  which  likewise  would  be 
vulnerable  to  an  IBM  take-over  during  the  post-adjudication  period.  Some  of 
the  details  of  the  controlled  growth  remedy,  together  with  an  outline  of  the 
other  features  of  the  proposed  interim  relief  plan  (i.e.,  behavioral  injunctions 
and  provisions  assuring  access  to  IBM  products  and  technology),  are  set  forth 
in  Appendix  A  to  this  Memorandum.* 

We  have  characterized  the  controlled  growth  remedy  as  "structural"  because 
it  directly  addresses  the  central  issue  of  preservation  of  competition  and  is  un- 
related to  behavioral  practices.  But  the  proposal  is  designed  to  preserve  the 
current  market  structure,  not  to  alter  it,  and  thus  is  consonant  with  the  interim 
relief  concept  of  maintenance  of  status  quo.  We  are  aware  of  the  fact  that  reme- 
dies imposed  on  an  interim  relief  basis  must  be  reversible  because  of  the  possi- 
bility that  the  adjudication  of  the  trial  court  might  not  be  affirmed.  Neither  the 
controlled  growth  remedy  nor  the  other  suggested  measures  fall  into  the  irreversi- 
ble category.  Rather,  they  are  designed  to  preserve  the  current  market  structure 
and  thus  obviate  the  possibility  that  the  entire  objective  of  the  government's' 


♦Similar  behavioral  injunctions  against  IBM  may  be  in  effect  at  the  time  of  adjudica- 
tion. In  Telex  v.  TBM,  the  District  Court  in  September,  1973  cranted  injunctions  embracing 
some  portions  of  Interim  Relief  Measures  Nos.  1,  2  and  6  of  Appendix  A. 
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case — tlie  infusion  of  competition  into  tlie  computer  industry — \Yill  be  frustrated 
before  final  relief  is  entered. 

III.   THE  VIOLATION   ISSUE  SHOULD  BE   SEP^VKATED  FROM  THE  ULTIMATE  BELIEF  ISSUE 

The  Department  should  take  whatever  steps  are  necessary  to  obtain  an 
adjudication  against  IBM  as  soon  as  feasible,  which  adjudication  will  permit 
the  imposition  of  effective,  and  early,  interim  relief.  A  separation  of  the  two 
principal  trial  issues  will  assist  in  meeti!!i;-  that  objective  in  two  v»'ays.  First,  if 
the  parties  are  freed  at  this  time  from  the  burden  of  preparing  the  evidence 
and  arguments  in  support  of  their  respective  positions  on  ultimate  relief,  the 
trial-commencement  date  can  be  accelerated ;  and  second,  tlie  duration  of  an 
initial  trial  limited  to  the  violation  issue  would  be  substantially  shorter  than  a 
single  trial  of  the  combined  issues,  thus  allowing  the  entry  of  the  trial  court's 
findings  as  to  the  monopolization  issue  at  a  much  earlier  date  than  otherwise. 

We  realize  that  to  accomplisli  such  a  separation  is  not  within  the  govern- 
menfs  discretion  but  rather  that  of  the  District  Court.  And  we  assume  that 
IBM,  desiring  to  delay  the  day  of  adjudication  as  long  as  possible,  would  resist 
a  government  motion  for  a  separate  trial.  Still,  an  issue-separation  approach  of 
this  kind  is  not  uncommon  in  government  antitrust  cases,  and  we  would  urge 
the  Antitrust  Division  to  seek  such  a  separation  in  view  of  the  following  re- 
sultant advantages  that  are  in  addition  to  the  interim  relief  objective  mentioned 
above : 

1.  If  the  violation  issue  is  dispositive  in  favor  of  IBM,  many  months  of  the 
Court's  time  and  one  of  the  Division's  efforts  will  be  sa\  ed. 

2.  If  violation  is  found  (and  that  is  the  assumption  underlying  this  Memoran- 
dum), the  District  Court  can  then  address  the  ultimate  relief  problem  in  light  of 
the  understanding  of  the  complex  industry  which  will  have  been  gained  in  the 
process  of  hearing  the  evidence  on  the  violation  issue  and  formulating  its  findings. 

3.  Against  the  background  of  such  an  understanding  of  the  industry,  the  relief 
issue  can  be  addressed  in  light  of  the  then  current  facts  and  trends  in  the  indus- 
try, national  and  international  economic  considerations,  etc. 

4.  No  duplication  of  evidence  would  be  involved.  Certain  key  witnesses  would 
have  to  appear  a  second  time,  but  their  testimony  would  be  more  meaningful  if 
given  after  the  Court's  findings  on  the  monopolization  issue.  For  example,  in  an 
undivided  trial  context,  testimony  on  the  cpural  issue  of  what  is  needed  to  dis- 
sipate IBM's  market  power  has  to  be  given  on  the  basis  of  assumptions  as  to  the 
nature  and  scope  of  that  power,  while  in  a  separated  trial  context,  such  testimony 
would  be  given  in  light  of  the  District  Court's  extensive  findings  on  the  market 
definition  and  market  power  issues. 

5.  The  suggested  separation  of  issues  does  not  necessarily  affect  the  question 
of  whether  one  or  two  appeals  will  be  taken.  Depending  on  the  definition  of  the 
issues  to  be  separated,  the  Court  can  infuse  in  or  withhold  from,  its  initial  find- 
ings the  requisite  "finality"  determinative  of  IBM's  right  to  appeal  at  that  point. 
But  in  either  event,  interim  relii^f  m^'asures  could  tako  ef^'<H^t  sli'irtly  afrer  (if  not 
before)  such  initial  findings  and  remain  in  effect  at  least  until  the  entry  of  the 
final  judgment  setting  forth  all  of  the  deails  of  the  ultimate  relief  package. 

IV.  THE  RESOLUTION  OF  THE  ULTIMATE  RELIEF  QUESTION  SHOULD  BE  DEFERRED 

The  government's  tentative  proposal  for  ultimate  relief,  as  we  understand  it, 
contemplates  the  division  of  IBM  into  "several"  (presumably  5  to  8)  balanced 
mainframe  manufacturers  which  offer  a  relatively  full  line  of  computer  systems. 
In  our  view,  that  plan  is  fraught  with  substantial  risks  and  difficulties.  Assum- 
ing that  the  feasibility  problems  involving  plant-splitting  and  the  use  of  foreign- 
located  assets  can  be  overcome,  the  risk  of  economic  waste  by  way  of  transitional 
costs  and  the  risk  of  creating  a  shared  monopoly  remain. 

Substantial  transitional  costs  are  necessarily  involved.  Among  the  more  ob- 
vious are  the  economic  wastes  inherent  in  dividing  basic  research  and  develop- 
mental work  in  progress,  transferring  production,  and  allocating  successor  re- 
sponsibilities regarding  support  of  IBM  equipment  in  the  field. 

Another  aspect  of  the  transitional  costs  of  the  dismemberment  plan  proposed  in 
the  Antitrust  Division's  October,  1972  relief  memorandum  would  be  the  slow-up 
in  the  market  as  users  hold  up  their  procurement  decisions  until  there  is  less 
uncertainty  as  to  the  new  structure  of  the  industry.  Such  a  slow-up,  aggravated 
by  the  continuing  IBM  de  facto  standards,  would  probably  involve  a  freeze  on 
technological  progress  to  the  detriment  of  computer  users,  and  hence  the  public. 
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It  is  likely  to  adversely  affect  all  of  the  firms  in  the  industry,  and  especially  the 
non-IBM  companies  because  they  lack  the  cash  flow  from  an  extensive  lease  base 
to  sustain  them  during  the  transitional  years. 

More  importantly,  the  final  outcome  of  the  dismemberment  plan  in  the  Anti- 
trust Division's  October,  1972  relief  memorandum  is  likely  to  leave  the  IBM  suc- 
cessor companies  as  dominant  firms.  Depending  in  part  on  the  efficacy  of  interim 
relief,  the  successor  companies  will  be  substantially  larger  than  the  non-IBM 
mainframe  companies  and  will  have  the  further  advantage,  which  could  prove 
decisive,  of  a  very  sizeable  lease  base  coupled  with  a  compatible  product  line 
among  themselves.  With  a  head  start  from  size  and  lease  base,  and  sheltered  by 
systems/data  base  compatibility  barriers  and  the  other  aspects  of  the  "technologi- 
cal lock-in",*  the  successor  IBM  companies  might  well  succeed  not  only  to  the 
assets  of  IBM  but  also  to  its  predominance  in  the  industry.  This  would  not  only 
fail  to  return  true  differentiated  competition  to  the  market  place,  but  rather  \vould 
set  apart  one  group  of  competitors  with  significant  advantages  over  other 
competitors. 

Converting  single-firm  dominance  to  shared  monopoly  power  is  not,  in  our 
view,  of  suflicieut  public  benefit  to  offset  the  substantial  transitional  costs  of  dis- 
memberment and  the  risk  that  users  will  lose  the  innovative  product  differentia- 
tion and  other  competititive  benefits  now  being  provided  by  the  non-IBM  main- 
frame companies. 

While  the  undersigned  companies  have  these  very  real  concerns  over  the  effcacy 
and  feasibility  of  the  dismemberment  plan  in  the  Antitrust  Division's  October, 
1972  relief  memorandum,  the  position  of  these  four  companies  is  that  the  merits 
of  any  ultimate  relief  plan,  be  it  the  Antitrust  Division's  or  those  of  any  of  the 
four  companies,  cannot  now  be  adequately  evaluated.**  Under  the  best  of  cir- 
cumstances, the  effective  date  of  the  measures  imposed  by  way  of  ultimate  relief 
is  many  years  away,  and  during  the  intervening  years  the  facts  and  circum- 
stances which  should  dictate  the  type  of  ultimate  relief  that  is  both  feasible  and 
eflicacious,  i.e.,  the  industry  structure  and  composition,  the  state  of  the  tech- 
nology, user  needs,  the  position  of  the  United  States  relative  to  other  countries 
(including  balance  of  payments  and  balance  of  trade  considerations),  and  other 
domestic  and  international  economic  factors,  may  drastically  change.  It  is  for 
these  reasons  that  we  feel  that  the  government  should  not  attempt  at  this  time 
to  fix  on  a  definite  plan  for  ultimate  relief,  but  rather  defer  tlie  formulation  of  its 
final  relief  plan  to  a  point  in  time  when  the  controlling  considerations  are  known 
or  at  least  can  be  evaluated  with  much  less  uncertainty. 

In  spite  of  such  difficulties  in  predicting  future  events,  these  four  companies 
expect  that  consideration  will  have  to  be  given  to  divestiture  of  some  type  and 
to  divestiture  and  other  relief  being  implemented  on  a  world-wide  bnsis. 

V.  CONCLUSION 

It  is  the  considered  request  of  the  parties  to  this  Memorandum  that  the  Depart- 
ment of  Justice  give  due  consideration  to  the  collective  positions  expressed 
herein.  We  believe  that  the  views  of  these  companies  deserve  substantial  weight 
because  they  represent  computer-dedicated  assets  producing  annual  revenues  of 
over  $2,500,000,000.  These  four  companies  employ  over  .800,000  people,  almost 
half  of  them  directly  involved  in  computer  efforts;  these  companies  are  owned 
by  over  one  quarter  of  a  million  shareholders.  These  companies  are  significant 
suppliers  to  the  U.S.  government  and  are  major  exporters.  These  companies  are 
also  the  source  of  significant  innovation  in  all  facets  of  computer  techjiology. 
With  so  much  at  stake,  these  companies  are  vitally  interested  in  the  eflBcacy  and 
consequences  of  the  relief  to  be  sought  against  IBM. 

It  is  obviously  in  the  self-interest  of  these  companies  to  remain  viable  and  to 
grow  in  strength,  but  inasmuch  as  these  four  corporations  represent  a  significant 


•* "Technological  lock-in"  arises  from  the  close  inter-relationships  of  hardware  and 
software  in  a  complex  computer  system  and  the  close  integration  of  the  computer  system 
witli  most  users'  o|ierations.  By  making  a  change  in  suppliers  uneconomical,  this  distinc- 
tiTo  phenomenon  of  the  computer  industy  ties  customo'-s  to  suppliers  and  lends  itsplf  to 
manipulation  to  maintain  monopoly  power  hv  a  dominant  firm.  The  importance  of  the 
concept  lies  in  the  doubt  that  it  casts  on  the  efficacy  of  the  plan  in  the  Anti-trust  Division's 
Octoher.  1072  relief  memorandum  as  a  means  to  dissipate  monopoly  power.  In  most  in- 
dustries, such  dismemherment  would  "automaticallv"  accomplish  a  dissipation  of  power, 
but  the  peculiarities  of  the  computer  industry  present  a  special  set  of  problems. 

**The  Antitrust  Division  stated  a  somewhat  similar  position  in  Its  October,  1972  relief 
memorandum  when  it  suggested  (pp.  2-3)  that  the  principal  effort  should  be  directed 
to  .  .  .  achieving  a  fully  developed  record  upon  which  to  evaluate  the  future  efficacv  of 
this  or  other  forms  of  relief." 
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share  of  what  remains  of  the  non-IBM  segment  of  the  computer-manufacturingf 
industry,  the  increased  vitality  of  these  companies  is  also  of  paramount  import- 
ance to  the  public  interest. 

Representatives  of  each  of  the  companies  stand  ready  to  elaborate  on  the 
positions  stated  in  this  Memorandum  and  to  work  with  the  Antitrust  Division 
staff  in  an  effort  to  solve  the  complexities  inherent  in  the  ultimate  relief  ques- 
tion and  to  effectively  address  the  issues  involved  in  the  interim  relief  concept 
proposed  in  this  Memorandum. 

Respectfully  submitted. 

Appendix  A  to  October,  1973  Relief  Position  Paper  of  CDC,  Honeywell,  NCR 

AND  Sperry  Rand 

proposed  interim  RELIH3'  IN  U.S.  V.  IBM 

The  following  eight  relief  measures  (including  the  three  injunctions  proposed 
by  the  xlntitrust  Division)  are  expressed  only  as  general  concepts.  They  are 
intended  to  be  applicable  world-wide. 

I.  The  Government's  Suggested  Injunctions 

The  Antitrust  Division's  October,  1972  relief  memorandum  set  forth  interim 
relief  recommendations  to  which  we  subscribe.  In  addition  to  the  standard  anti- 
scrambling  provisions  of  section  II  of  that  memorandum,  the  government  sug- 
gested the  following  injunctive  provisions  : 

Interim  Relief  Measure  No.  1:  IBM  shall  not  use  bundled  pricing. 

Interim.  Belief  Measure  No.  2:  IBM  shall  not  engage  in  predatory  or  discrimina- 
tory pricing. 

Interim  Relief  Measure  No.  S:  IBM  shall  not  make  premature  announcements 
of  its  computer  products. 

Comment:  Tliese  three  remedies  are  noncontroversial,  minimal  provisions 
necessary  to  preclude  IBM  from  direct,  anti-competitive  behavior  during  the 
interim  period. 

//.  Remedies  Providing  Access  to  IBM's  Patents,  Know-How,  Software,  Product 
Specifications  and  Unique  Products 

The  following  injunctive  provisions  would  provide  rights  to  license  IBM's 
patents,  software  and  other  know-how,  to  have  disclosure  of  its  product  specifica- 
tions and  to  buy  its  unique  products  on  an  OEM  basis,  all  of  which  rights  could, 
but  would  not  necessarily,  be  extended  indefinitely  as  part  of  the  final  relief. 

Interim  Relief  Measure  No.  f;  IBM  shall  not  refuse  to  license  its  EDP  jiatents 
and  EDP  know-how,  patentable  and  unpatentable  alike  (and,  where  it  has  the 
right  to  do  so,  sublicense  its  rights  under  the  EDP  patents  and  know-how  of 
others)  to  all  applicants  on  a  reasonable-royalty,  non-discriminatory  basis.  IBM 
shall  afford  such  applicants  reasonable  assistance  in  understanding  and  utihzing 
such  rights  and  information  through  plant  visitation  opportunities  and  other 
methods,  the  expense  of  which  may  be  charged  applicants  on  a  reasonable,  non- 
discriminatory basis,  not  to  include  the  original  cost  of  producing  the  know-how. 

Comment:  This  provision  would  preclude  IBM  from  using  its  strong  patent 
and  technical  position  to  injure  competition. 

Interim  Relief  Measure  No.  5:  IBM  shall  not  refuse  to  license,  with  the  right 
to  sublicense,  its  software  products,  including  applications  programs,  to  all  appli- 
cants on  a  reasonable-royalty,  non-discriminatory  basis. 

Comment:  This  provision  would  prevent  IBM  from  using  its  dominant  position 
in  software  to  inhibit  sales  by  competitors  and  to  interpose  itself  between  its 
competitors  and  their  customers. 

Interim  Relief  Measure  No.  6:  IBM  shall  disclose  to  other  suppliers  of  EDP 
products  having  a  legitimate  interest  in  such  disclosure,  the  complete  product 
specifications  of  its  EDP  hardware,  software  and  media  products,  including 
functional,  interface,  media  and  performance  specifications,  and  also  the  ap- 
plicable communications  procedures,  at  the  time  of  product  announcement,  or  24 
months  before  the  reasonably  anticipated  delivery  date,  whichever  is  earlier. 

Comment:  This  provision  would  ameliorate  the  competitive  advantage  that 
IBM  has  by  virtue  of  its  control  of  de  facto  standards. 

Interim  Relief  Measure  No.  7:  IBM  shall  not  refuse  to  sell  to  original  equip- 
ment manufacturers  any  EDP  product,  a  substitute  for  which  is  not  reasonably 
available  elsewhere,  to  be  incorporated  in  EDP  systems  produced  by  such  manu- 
facturers, at  prices  and  with  delivery  commitments  which  enable  them  to  efifee- 
tively  compete. 
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Comment:  This  provision  is  designed  to  eliminate  tlie  possibility  that  IBM 
could  use  a  monopoly  position  in  a  new  EDP  product  to  hamper  the  competitcrs 
sales  of  systems  which  depend  to  a  material  extent  on  such  new  product. 

///.  The  Controlled  Growth  Remedy 

The  objective  of  this  remedy  is  to  preserve  the  status  quo  regarding  liiM's 
market  share  pending  the  effective  date  of  final  relief. 

Interim  Relief  Measure  No.  8:  IBM  shall  be  subject  to  suitable  measures  to 
limit  its  growth  to  that  of  the  market (s),  or,  preferably,  less.  Such  measures 
should  be  based  on  data  readily  available  to  the  Court. 

The  markets  to  which  this  interim  relief  measure  should  be  applicable  would 
be  selected  in  light  of  the  District  Court's  findings  (before  or  after  trial)  as  to 
the  market  definition  and  the  scope  of  IBM's  monopoly  power.  However,  the 
markets  to  which  this  remedy  would  apply  would  not  be  confined  to  those  found 
bv  the  Court  to  have  been  monopolized  by  IBxM.  Rather,  the  remedy  would  be 
extended  to  the  additional  EUP  submarkets  which  would  require  the  protection 
afforded  bv  this  remedy,  and  also  to  the  related  markets  tor  EDP  products  and 
services  (such  as  communications,  terminals  and  professional  services)  which 
are  most  likelv  to  be  the  target  of  future  domination  by  IBM. 

IBM  should  be  required  to  give  priority  to  its  then  existing  customers  so  as  to 
diminish  the  number  of  new  customers  potentially  -'locked-in"  to  IBM  equipment 
and  thus  "preserved"  for  the  IBM  successor  companies. 

Comment:  As  stated  in  the  accompanying  Memorandum,  the  philosophy  behind 
this  remedy  is  that  it  is  the  only  sure  way  of  preventing  a  couiplete  domination 
of  the  industry  by  IBM  during  the  period  prior  to  final  relief.  The  remedy  would 
be  applicable  to  "the  market (s)  found  to  have  been  monopolized  by  the  District 
Court,  and  also  to  the  related  product  and  service  market (s)  and  sub-market  (s) 
which  would  be  particularly  vulnerable  to  an  IBM  takeover  if  its  expansion  in 
principal  market  (s)  were  limited  during  the  interim  period. 

Exhibit  Q.^CDC  Memorandum — Rrport  to  U.S.  Department  of  Justice  Re:  IBM 
Attempt  to  Monopolize  and  Monopolisation  of  the  Automatic  Data  Processing 
Industry 

In  Re  :   International  Business  Machines  Coep. 

I.  introduction 
A.  General 

The  information  compiled  herein  has  been  gathered  by  Control  Data  Corpora- 
tion in  response  to  anticompetitive  activities  of  International  Business  Machines 
Coi-poration  and  its  subsidiaries,  including  IBM  World  Trade  Corporation  and 
Service  Bureau  Corporation,  hereinafter  collectively  referred  to  as  "IBM".  IBM, 
by  far  the  dominant  company  in  the  field  of  automatic  data  processing,  has  l>een 
engaged  in  conscious  and  determined  effort,  intensified  in  recent  months,  to  en- 
large its  U.S.  and  world-wide  monopoly  position  at  the  expense  of  its  much  small- 
er competitors,  and  its  practices  have  amounted  to  clear  violations  of  the  U.S.  anti- 
trust laws.  Unless  immediate  and  forceful  action  is  taken  to  terminate  the  prac- 
tices and  to  restore  legitimate  competition,  severe  injury  to  participants  in  the 
automatic  data  processing  industry  will  result. 

The  material  presented  herein  is  the  result  of  informal  investigation  by  one 
small  competitor  and  is  limited  by  the  resources  available  to  it.  Much  of  the 
detail  which  would  be  available  through  discovery  in  judicial  proceedings,  par- 
ticularly from  IBM.  is  therefore  lacking.  Also,  because  of  the  nature  of  the  prac- 
tices and  the  possible  adver.se  effect  upon  sales  efforts  of  Control  Data,  it  has 
not  been  feasible  to  interrogate  customers  in  most  cases,  although  information 
lias  been  obtained  from  customer  sources  wherever  possible.  Because  of  the  con- 
sistency in  the  great  amount  of  detail  that  has  been  gathered  and  the  fact  that 
on  occasions  where  opportunity  to  corroborate  has  existed  tlie  information  re- 
ceived has  been  subsantiated.  it  is  believed  that  the  great  bulk  of  the  information 
set  forth  is  factually  correct,  notwithstanding  the  possibility  that  in  isolated 
instances  some  fact  may  not  have  lieen  accurately  reported,  some  circumstance 
may  have  been  misinterpreted,  or  some  explanation  may  not  have  been  made 
known. 

The  material  set  forth  in  this  Introduction  is  merely  for  the  purpose  of  facili- 
tating an  undersranding  of  the  setting  in  whicli  the  anticompetitive  practices  take 
Iilace.  The  descriptions  of  the  market,  of  the  equipment  involved  and  of  the  trade 
abuses  themselves  have  accordingly  been  condensed  and  simplified. 
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B.  Description  of  the  Industry 

The  industry  iuvolved  is  automatic  data  processing  ("ADP"),  which  utilizes 
botli  electro-mechanical  and  electronic  equipment  for  the  processing  of  various 
types  of  information,  or  data.  Historically,  the  base  of  the  ADP  industry  was 
electro-mechanical  ("tabulating"'  and  "punched  card"  equipment),  which  has 
been  supplemented,  in  recent  years,  by  electronic  digital  computers  for  electronic 
data  processing  ("EDP').  Thus,  many  modern  computing  systems  have  evolved 
as  a  combination  of  one  or  more  central  electronic  computers  operating  with  a 
variety  of  electro-mechanical  peripheral  equipments,  including  readers  and 
punches  for  punched  cards  and  punched  paper  tape,  printers  or  tabulators  of 
various  speeds,  magnetic  discs,  drums  and  tapes,  optical  character  readers,  etc. 
The  equipment  is  used  for  processing  data,  such  as  routine  clerical,  inventory 
and  accounting  information ;  for  solving  mathematical  and  scientific  problems ; 
for  solving  complex  problems  in  areas  such  as  production  and  profit  optimization ; 
for  industrial  process  control ;  and  for  space  vehicle  launch  control.  The  principal 
part  of  this  Report  relates  to  the  electronic  digital  computer  systems  segment  of 
the  data  processing  industry,  although  the  technologically-earlier  tabulating  (or 
punched  card)  part  of  the  industry  is  a  significant  part  and  continues  to  have 
,heavy  impact  upon  the  electronic  computer  industry. 

The  computer  industry  has  experienced  an  extremely  high  rate  of  growth  and 
Very  rapid  technological  development  throughout  its  brief  lifespan,  from  the  early 
lOsb's  when  large,  slow,  vacuum  tube  computers  were  used,  to  the  present,  with 
extremely  fast,  "solid-state",  transistorized  computers  far  exceeding  in  speed  and 
capacity  the  earlier  models  of  computers.  To  illustrate  the  rapid  change  in  tech- 
nology,'the  most  powerful  computer  in  general  commercial  use  during  1952-55 
was  the  Sperry  Rand  Univac  I  Computer,  followed  shortly  by  the  Unlvac  II.  Of 
over  80  of  such  computers  believed  to  have  been  delivered  through  1960,  when 
the  last  Univac  II  was  delivered,  only  34  were  still  in  use  at  the  end  of  1064. 
By  the  end  of  1964,  the  most  powerful  computer  in  use  was  the  CONTROL  DATA 
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Jr.,  IBM's  chief  executive  ofiicer,  at  a  Shareholders'  Meeting  in  April  of  19bJ. 

The  electronic  computer  industry  started  during  the  years  of  WW  II,  when 
some  elementary  computers  were  built  for  defense  applications.  It  grew  slowly 
after  WW  II  to  the  point  where  by  1952  perhaps  one  hundred  small  electronic 
computers  were  installed  in  the  U.S..  a  few  of  which  had  been  installed  by  IBM. 
By  the  end  of  1956.  a  total  of  810  computers  had  been  installed  in  the  U.S.,  hav- 
ing a  cumulative  value  of  $83  million.  The  growth  of  the  electronic  computer 
industry  has  been  very  rapid  since  that  date,  to  the  point  where  over  25.000 
general  purpose  digital  computers  were  installed  in  the  U.S.  at  the  end  of  196o, 
plus  an  estimated  additional  10,000  computers  outside  the  U.S.  In  addition  to 
these  figures,  there  are  several  thousand  special  purpose  electronic  computers 
installed.  During  1965  alone,  it  is  estimated  that  there  were  over  10,000  new 
computers  installed,  an  increase  of  approximately  30  per  cent  over  the  total 
number  of  computers  installed  as  of  the  end  of  1964.  Thus,  the  combined  sale  and 
lease  base  of  the  overall  industry  continues  to  grow  at  the  rate  of  approximately 
'>0-30  per  cent  per  year,  a  rate  which  has  been  maintained  for  several  years. 
Industry  sources  generally  believe  that  the  total  market,  U.S.  and  world-wide, 
will  continue  to  grow  at  the  same  rates  in  the  predictable  future,  with  no  plateaus 
in  sight  Because  of  the  large  number  of  leased  systems,  however,  the  reported 
income  (as  in  the  case  of  IBM)  does  not  immediately  show  up  as  such  a  large 
rate  of  increase. 

C.  Market  Shares 

IBM  has  long  been  the  dominant  company  in  the  automatic  data  processing 
indu-try  As  alleged  in  the  Complaint,  Civil  Action  No.  C-T2-3-44.  Filed  Janu- 
ary 21  "l9.52.  U7iifc(l  F:faies  of  America,  PUiiitiff.  r.  Infcniotional  Busrne.<<s  Ma- 
chines' Corporation,  Defendant,  IBM  then  owned  90  per  cent  of  all  tabulating 
machines  in  use  in  the  United  States,  and  was  leasing  more  than  100.000  electri- 
cal tabulating  machines  to  more  than  six  thousand  lessees  at  an  annual  rate  of 
approximately  $100  million.  ,     ,    ,   ^.  ^-         i  „ 

Since  1952,  IBM  has  significantly  increased  its  base  of  tabulating  machines,  by 
also  buildins  on  and  adding  an  extensive  line  of  more  advanced  electronic  digital 
computers.  IB:M's  annual  revenues  have  meanwhile  grown  to  a  1965  amount  of 
$3,572,824,719. 
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IBM,  as  a  matter  of  strict  policy  and  practice,  is  higlily  secretive,  and  does 
not  disclose  the  total  number  of  its  computer  installations  to  the  trade  press, 
industry  associates,  etc. ;  therefore,  exact  data  regarding  IBM's  current  share 
of  market  (based  on  the  equivalent  original-sales-value  of  installed  machines, 
whether  sold-outright  or  leased)  is  very  difficult  to  ascertain,  except  by  equipment 
cauuirf  iiy  revealed  by  known  customers  of  IBM  (although  most  other  industry 
members  periodically  publish  their  census  of  installations).  Total  "Industry 
Data"  as  reported  by  industry  analysts,  is,  therefore  probably  subject  to  varia- 
tion on  the  conservative  side  simply  because  it  is  impossible  for  any  outsider  to 
locate  all  of  the  IBM  installations.  Under  these  circumstances,  it  is  generally 
estimated  that  IBM's  share  at  the  end  of  19G5  of  the  electronic  computer 
("EDP")  segment  of  the  market  was  at  least  70-80  per  cent  and  when  the 
electro-mechanical  tabulating  systems  part  of  tlie  business  is  added  to  this, 
IBM's  share  of  the  total  automatic  data  processing  industry  is  probably  well 
above  80  per  cent  of  all  ADP  installations,  both  world-wide  and  in  the  United 
States.  IBM  reports  that  it  continues  to  lease  80-90  per  cent  of  its  equipment. 
IBM  has  reported  an  average  of  17  per  cent  increase  in  revenues  per  year,  com- 
pounded annually,  since  1952.  Its  aggregate  revenues  for  1964  having  been 
13.239,359,581,  IBM  reported  its  consolidated  earnings  for  1964  at  $431,159,766. 
IBJI  recently  preliminarily  reported  1965  revenues  of  $3,572,824,719,  up  $333  mil- 
lion or  10.0%  over  1964,  with  earnings  of  $476,902,490,  up  10.5%  over  1964 
earnings. 

The  cumulative  sales  value  of  computers  installed  throughout  the  world  by 
the  end  of  1965  was  about  $11.2  billion,  of  which  about  75  per  cent  were  in- 
stniL'd  in  the  U.S.  IBM  has  reported  that,  in  recent  years,  the  operations  of  its 
U.S. -controlled  foreign  operating  company,  IBM  World  Trade  Corporation,  have 
been  increasing  at  about  twice  the  rate  of  IBM's  U.S.  operations,  with  the  ex- 
pected result  that  by  the  year  1970,  IBM's  U.S.  and  foreign  operations  will  be 
about  equal.  Today.  IBM's  U.S.  operations  comprise  over  2/3  of  IBM's  total. 

As  of  the  end  of  1965,  no  competitor  of  IBM  accounted  for  as  much  as  8  per 
cent  of  the  total  market,  the  largest  being  Sperry  Rand  Corporation,  followed 
by  several  smaller  competitors,  including  Control  Data,  which  possessed  about 
4  per  cent  of  the  market.  In  recent  years,  the  intense  competition,  particularly 
from  IBM,  has  caused  most  of  IBM's  competitors  to  operate  at  a  loss,  frequently 
quite  severe.  As  a  result,  a  number  of  competitors,  both  in  the  U.S.  and  abroad, 
have  been  compelled  to  sell  out,  merge  or  otherwise  cease  competition,  e.g.. 
Underwood,  The  Bendix  Corporation,  General  Mills.  Alwac.  Autonetics,  General 
Precision,  Compagnie  de  Machines  Bull  of  France,  Zuse  K.G.  of  Germany, 
Olivetti  of  Italy.  A  descriptive  account  of  this  situation  contained  in  the  "Wash- 
ington Post"  on  July  8,  1965,  is  attached  as  Appendix  1. 

The  fact  that  70-80  per  cent  of  the  total  computer  systems  installed  in  the 
United  States  and  world  are  IBM  systems  makes  it  necessary,  in  order  to  attain 
a  significant  position  in  the  market,  that  other  computer  manufacturers  design 
their  equipment  and  the  programs  which  operate  them  to  be  compatible  with 
IBM  equipment  and  programs.  Most  computer  users  presently  have  (or  have 
(n-dered.  or  probably  will  at  some  future  date  order)  IBM  equipment,  and  these 
customers  have  spent  or  will  spend  enormous  amounts  of  money  to  gather,  or- 
ganize and  exchange  the  data  to  be  processed  by  these  systems,  and  to  develop 
their  computer  programs  to  operate  their  total  systems  which  often  comprise 
many  inter-related  computers.  They  will  not  consider  acquiring  a  second  manu- 
facturer's equipment  unless  and  until  such  data  and  programs,  or  substantial 
portions  thereof,  can  be  used  on  the  other  manufacturer's  equipment.  Further, 
they,  as  well  as  customers  acquiring  computer  systems  for  the  first  time,  fre- 
quently wish  to  exchange  data  or  programs  with  other  coiiiputpr  useTs,  which 
users  generally  have  IBM  equipment.  Such  exchange  is  feasible  only  if  the  equip- 
ment ("hardware")  and  programs  ("software")  to  be  acquired  by  the  customers 
are  functionally  compatible  with  that  of  the  other  party  to  the  proposed 
exchange. 

Automatic  data  processing  accounts  for  about  80  per  cent  of  IBM's  total 
revenues  and  90  per  cent  of  Control  Data's  revenues.  No  other  company  with  a 
significant  position  in  the  industry  receives  as  much  as  10  per  cent  of  its  reve- 
nues from  such  source,  except  Sperry  Rand,  which  receives  less  than  20  per 
cent ;  General  Electric  and  RCA  receive  only  2-3  per  cent  of  their  income  from 
computers.  Therefore,  IBM's  anticompetitive  practices,  while  wrongful  and 
injurious  to  all  its  competitors,  are  particularly  injurious  to  its  smaller  com- 
petitors including  Control  Data,  who  rely  on  the  data  processing  business  for 
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the  majority  of  their  income  and  earnings,  and  who  do  not  have  large  sustaining 
incomes  from  such  as  color  TV  and  steam  turbines  to  carry  them  through 
competitive  crises. 

The  growth  of  Control  Data  Corporation  (hereinafter  referred  to  as  Control 
Data)  in  the  industry  since  Control  Data's  formation  in  1957  was  initially  the 
result  of  careful  concentration  in  specialized  areas,  particularly  scientific,  and 
the  avoidance  of  an  attempt  to  enter  into  general  competition  with  the  very 
much  larger  companies  in  the  industry.  The  technological  excellence  of  Control 
Data's  equipment,  coupled  with  careful  marketing  effort,  enabled  the  company 
to  gain  an  initial  foothold  in  the  industry.  The  subsequent  design,  engineering 
and  manufacture  of  large-scale  electronic  digital  computers  which  far  exceeded 
the  capabilities  of  competitive  equipment,  along  with  the  acquisition  of  several 
smaller  companies  in  the  industry,  have  aided  Control  Data  in  expanding  its 
total  revenues  from  $19,783,745  in  1961  to  $160,473,162  in  1965  (in  each  case  to 
June  30,  when  the  company's  fiscal  year  ends).  Most  recently.  Control  Data's 
growth  and  earnings  both  in  the  United  States  and  abroad  have  been  greatly 
inhibited  by  the  anticompetitive  practices  of  IBM  as  described  in  this  Report. 

D.  The  Extra-Large  Computers 

The  so-called  "extra-large"  or  "giant"  computers  deserve  special  mention  be- 
cause of  their  importance — their  enormous  capacity  and  great  speed,  their 
ability  to  handle  vast  quantiti'^s  of  data  and  solve  tremendously  complex  prob- 
lems, their  indispensable  role  in  the  nation's  space  and  defense  efforts,  and  the 
sheer  dollar  investment  in  each  such  computer  or  system.  These  giant  computers 
are  also  significant  because  of  their  "time-sharing"  potential,  that  is,  the  capacity 
for  simultaneous  computer  use  by  several  users,  frequently  at  locations  some 
distance  removed  from  the  central  computer.  Because  of  their  importance,  IBM 
has  centered  much  of  its  anticompetitive  activities  about  these  computers  and 
has  called  upon  its  vast  financial  and  manpower  resources  in  a  powerful  drive 
to  capture  the  extra-large  computer  business  and  to  eliminate  competition  with 
respect  to  their  manufacture  and  sale. 

Although  there  is  no  generally  accepted  classification  of  "extra-large"  or 
"large-scale",  computer  users  and  manufacturers  agree  upon  the  use  of  "power 
ful"  or  "power"  as  an  apt  description  of  magnitude,  "power"  being  used  to  refiect 
the  combination  of  machine  speed  and  capacity.  The  most  powerful  computer 
presently  in  use  is  agreed  by  all  to  be  the  CONTROL  DATA  6600  (See  Appendix 
2  for  descriptive  material),  which  provides  execution  speeds  of  3,000,000  instruc- 
tions per  send.  The  purchase  price  for  a  typical  6600  computer  is  approximately 
$5,000,000  to  $6,000,000.  The  first  6600  was  delivered  in  September  1964  and.  as 
of  January  1,  1966,  a  total  of  six  had  been  delivered.  The  CONTROL  DATA  <i000 
Series  also  includes  the  smaller  6400  the  first  of  which  is  expected  to  he  delivered 
early  in  1966,  and  the  more  powerful  6800,  which  is  scheduled  for  first  delivery 
in  June  1967. 

While  several  other  "large-scale"  computers  have  been  offered  commercially  by 
manufacturers  other  than  IBM  and  Control  Data,  these  are  far  less  powerful 
than  the  existing  CONTROL  DATA  6600,  and  are  generally  considered  to  be  in 
a  smaller  class,  merely  "large-scale"  rather  than  "extra-large".  (Late  in  1965 
Sperry  Rand,  Burroughs  and  General  Electric  announced  extra-large  computers, 
but  these  have  not  been  a  considerable  factor  as  far  as  competition  to  date  has 
been  concerned).  IBM  made  a  much  belated  entry  in  the  extra -large  computer 
market.  Although  it  announced  its  new  360  Series  of  computers  on  April  7.  1964, 
(a  so-called  "third  generation"),  the  then-announced  new  line  lacked  an  exrra- 
large  computer.  IBM  nevertheless  attempted  to  interest  customers  in  such  a 
computer  and  began  to  offer  a  changing  series  of  computers  variously  knowii  as 
360/90,  360/92.  360/95,  and  more  recently  360/85.  From  time  to  time,  subsequent 
to  April  7,  IBM  announced  new  or  varied  computers  (or  modifications  of  prior 
computer:^)  in  the  360  Series.  Many  of  these  are  believed  to  have  been  nonexist- 
ent, as  was  the  Model  92.  The  Model  92  was  described  by  IB]M  as  providing  execu- 
tion speeds  of  3  million  instructions  per  second,  makins,-  it  comparable  to  the 
CONTROL  DATA  6600.  The  360/92  was  offered  for  sale  for  approximatelv  .$6.- 
000,000  to  •.$9,000,000.  No  360/92s  have  been  delivered,  and  the  trade  press  has  re- 
cently stated  that  IBM  will  no  longer  have  the  360/90  models  for  sale.  Whether 
these  are  being  replaced  by  the  Model  360/85  which  has  been  veiled  in  secrecy 
or  the  Model  .360/91  which  was  formally  announced  on  January  IS.  1966,  is  not 
known.  The  very  recent  report  in  tb.e  January  21.  1966  WALL  STREET 
JOURNAL  (Appendix  3)   completes  the  full  circle  of  confusion. 
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E.  The  Wrongful  Practices 

The  remaiuder  of  this  Report  is  devoted  principally  to  elaborating  upon  the 
unlawful  practices  in  which  IBM  has  been  engaged  over  the  years.  IBM  has  in- 
tensified the  practices  markedly  as  a  result  of  the  impact  oi  the  CONTROL  DATA 
6600  upon  the  market.  When  IBM  found  itself  without  a  large-scale  computer 
to  offer  as  a  competitive  alternative  to  the  6600,  ail  of  the  .stops  were  pulled  and 
a  frantic,  no-hold-barred  campaign  was  ordered  at  the  top  level  of  IBM  manage- 
ment. IBM  accelerated  the  announcement  of  the  360  Series.  Top  management 
was  reorganized,  one  key  executive  being  reassigned  with  instructions  to  "stop 
Control  Data". 

Before  the  360  Series  was  announced  and  with  the  effect  of  seriously  delaying 
customer  procurement  of  competitors'  equipment,  IBM  began  •"leaking"  informa- 
tion about  its  forthcoming  "third  generation"  of  computers  (which  IBM  said 
would  render  obsolete  existing  computers).  After  announcement  of  the  360 
Series,  it  became  apparent  that  many  computers  in  the  series  were  non-existeni. 
IBM  made  change  after  change  in  models  and  in  specifications,  tpioted  unrealistic 
delivery  dates,  and  deferred  delivery  dates  that  had  been  sclieduled.  New  com- 
puter "models'  replaced  the  recently-announced  models,  even  when  the  earlier- 
announced  models  had  been  ordered  by  customers,  and  obviously  false  claims 
were  made  about  machine  capabilities.  How  IBM  used  its  "Paper  Machine"  to 
injure  competitors  and  in  an  attempt  to  increase  its  monopoly  is  described  in 
the  section  following  this  Introduction. 

IBM  directed  extra  heavy  attention  in  its  Paper  Machine  campaign  to  educa- 
tional institutions  and  scientific  organizarions,  tlie  simple  explanation  for  this 
being  that  these  are  the  foremost  potential  customers  for  extra-large  computers. 
In  addition  to  being  a  prospective  customer  itself,  a  university  has  substantial 
and  unique  strategic,  prestigous  and  actual  influence  on  other  potential  cus- 
tomers, because  compatibility  among  computers  assumes  considerable  import- 
ance when  the  users  exchange  computer  programs,  a  frequent  occurrence  among 
scientists.  Also,  scientists,  students  and  trainees  at  a  university  acquire  a  strong 
predisposition  toward  using  the  same  manufacturer's  line  of  computers  in  their 
later  employment. 

Most  important,  there  are  a  few  key  educational  institutions,  such  as  Massa- 
chusetts Institute  of  Technology,  Stanford  University,  University  of  California, 
and  Carnegie  Institute  or  Technology  whose  mathematicians  and  other  computer 
personnel  are  particularly  skilled  and  advanced  in  computer  usage.  Manufac- 
turers are  extremely  anxious  to  place  equipment  at  these  institutions  because 
their  personnel  will  then  be  available  to  the  manufacturer  to  criticize  and  debug 
the  equipment  and  develop  new  and  imaginative  programs  or  software  for  operat- 
ing it. 

IBM  embarked  upon  a  campaign,  perhaps  unequalled  in  the  history  of  com- 
petition, to  block  Control  Data  from  marketing  more  of  its  extra-large  computers, 
tbe  only  ones  actually  available  and  in  use,  to  the  university  max'ket,  using  the 
IBM  Paper  Machine,  "bait  and  switch"  tactics,  thi-eats,  disparagement,  "buy- 
backs"  and  discriminatory  discounts.  This  resulted  in  extreme  confusion  in  the 
market  place  and  the  immediate  loss  of  much  otherwise  profitable  busine.ss  to 
Control  Data. 

IBM  openly  proclaimed  that  it  was  not  going  to  lose  any  more  "university 
business"  and  customers  were  so  advised.  Also.  IBM's  chief  executive  officer, 
Thomas  J,  Watson,  Jr.,  in  December  of  1964,  stated  that  his  company  "is  going 
to  compete  at  whatever  price  level  is  necessary  to  maintain  our  position  in  the 
industry  .  .  .".  (See  Appendix  4  attached  for  a  more  complete  description  of 
this  quotation  taken  from  the  December  1964  issue  of  DATAMATION  magazine. ) 
The  discount  effort,  controlled  by  IBM  top  management,  was  of  such  magnitude 
that  a  separate  part  of  the  pricing  practices  section  of  the  Report  is  devoted  to 
its  description.  Despite  giving  lip-service  to  a  standard  "educational"  discount, 
IBM  gave  varying  discounts,  from  20%  to  100%,  to  various  institutions,  the 
amounts  being  tailored  to  whatever  appeared  necessary  to  beat  out  Control  Data, 
Greatest  discounts  were  given  in  the  case  of  large  computers  to  the  most  in- 
fluential institutions  and  to  universities  Avhich  had  large  money  contracts  with 
the  United  States  Government,  Purchasers  of  small  computers  or  other  etpup- 
ment  received  little  or  no  discounts.  This  program  severely  injured  competition. 
Should  it  be  continued,  IBM  will  drive  all  competitors  from  the  market. 

Because  of  its  great  size  and  dominant  position,  IBM  controls  the  market 
structure  in  the  data  processing  industry.  If  IB]M  induces  customers  to  lease 
rather  than  purchase  equipment,  other  manufacturers  must  also  lease  if  they 
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wish  to  be  competitive.  IBM  has  eucouraged  leasing  of  computer  systems  in  the 
following  ways : 

1.  Rapid  changes  by  IBM  in  model  numbers,  thus  preying  on  customers' 
fears  of  rapid  technological  obsolescence,  have  made  many  customers  un- 
willing to  invest  large  sums  of  money  in  computer  purchases,  especially  when 
these  new  models  have  improved  performance/price  ratios. 

2.  IBM  has  steadily  reduced  the  cost  of  leasing  in  relation  to  the  purchase 
price  of  its  systems  by  doubling  maintenance  charges  on  purchased  com- 
puters over  the  last  three  years  without  correspondingly  increasing  rental 
rates  (see  Appendix  5)  and  has  provided  additional  incentives  to  lease  in  the 
form  of  reduced  rental  for  extra -shift  use  (explained  in  Appendix  6)  and 
allowance  of  rentals  ]jaid  for  one  computer  as  a  credit  on  the  subsequent  pur- 
chase of  other  equipment  (.see  Page  27  infra) . 

The  ultimate  effect  of  these  practices  is  identical  to  the  effect  of  the  practices 
attacked  in  the  1952  Government  suit  against  IBM.  Because  many  customers 
have  felt  compelled  to  lease,  IBM's  competitors  have  been  required  to  over- 
extend  themselves  financially  in  funding  an  increasing  percentage  of  leasing. 
IBM,  on  the  other  hand,  with  its  enormous  financial  resources,  can  easily  afford  to 
postpone  revenues  and  profits  over  a  longer  period. 

On  the  othc-r  hand,  when  leasing  is  not  to  the  competitive  advantage  of  IBM, 
as  where  IBM  is  supplying  equipment  to  its  competitors,  the  pattern  is  reversed 
and  customers  are  required  to  purchase.  Thus  with  the  market  trend  toward 
leasing  firmly  established  and  growing.  IBM  very  recently  altered  its  policy  so 
as  to  require  its  competitors  to  purchase.  These  competitors  are  required  on  many 
occasions  to  provide  compatibility  with  IBM  systems  and,  therefore,  to  offer 
IBM  equipment  as  part  of  their  own  systems.  (The  equipment  may  be  of  a 
type  manufactured  only  by  IBM  or  it  may  be  desired  as  a  result  of  IBM's  hard- 
ware, software  or  programming  activities).  Competing  manufacturers  who 
need  ir>M  enupiment  as  part  of  their  systems  are  ?iow  i-eriuired  to  ninke  sub- 
stantial capital  outlays  even  though  their  own  customers  are  demanding  to  lease 
the  same  equipment. 

The  Miscellaneous  Unfair  Trade  Practices  section  of  this  Report  contains  a 
brief  description  of  IBM's  '"software"  (computer  programs  or  instructions) 
efforts,  l)y  which  IBM  ties  its  customers  to  its  entire  line  of  computers  through 
making  available  to  them  at  little  or  no  expense  vast  "libraries"  of  programs 
helpful  for  facilitating  greater  utilization  of  computers  at  reduced  cost.  Having, 
during  the  industry's  lifetime,  by  virtue  of  its  market  dominance,  been  in  the 
position  of  establishing  de  facto  standards,  IBM  now  seeks  to  set  new  standards 
and  to  exclude  competitors  from  the  formation  of  these  standards  and  to  delay 
competitors  from  meeting  the  standards.  IB:\I  has  also  changed  equipment  stand- 
ards with  the  same  anticompetitive  effect.  The  Miscellaneous  Unfair  Trade 
Practices  section  also  describes  IBM's  anticompetitive  activities  in  connection 
with  its  service  bureaus  and  patent  policy. 

The  foregoing  practices  are  only  briefly  summarized  at  this  point,  as  an  aid 
to  understanding  the  overall  competitive  situation.  The  details  are  set  forth 
in  the  following  sections. 

F.  Appropriate  Relief 

IBM's  practices  have  substantially  injured  all  competition  in  the  computer 
industry  and  have  substantially  impaired  the  likelihood  that  other  members 
of  the  industry  will  be  able  to  compete  effectively  in  the  future.  As  already 
indicated,  several  firms  in  the  industry  have  gone  out  of  busine>s  or  sold  tli'e 
computer  part  of  their  operations.  Moreover,  we  are  confident  that  no  major 
competitor,  despite  public  relations  efforts  to  convey  a  contrary  impression,  is 
able  to  make  a  profit  from  computer  sales.  Although  Control  Data  was  able  to 
make  a  profit  for  several  early  years  in  its  short  history,  its  most  recent  financial 
statements  show  virtually  no  profit  and  reveal  the  repressive  effect  of  IBM's 
anticompetitive  practices.  Immediate  and  effective  relief  is  imperatively  needed 
to  create  conditions  in  the  industry  which  will  permit  other  producers'  to  chal- 
lenge IBM's  dominance.  Indeed,  if  IBM's  practices  are  not  enjoined,  it  is  highly 
unlikely  that  the  few  competitors  left  in  the  industry  will  remain  viable^  or 
that  they  will  be  able  to  engage  in  the  research  and  development  and  marketing 
endeavors  which  are  the  lifeblood  of  their  continued  existence. 

Damages  are  of  course  recoverable  in  a  private  action  but  tliese  cannot  fully 
compensate  for  the  severe  and  long-term  injury  to  competition  which  IBM's 
practices  have  wrought.  Prior  efforts  at  restraining  or  confining  IBM's  anti- 
competitive efforts  have  demonstrably  failed,  such  as  civil  suits  by  competitors 
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and  the  Consent  Decree  entered  iu  1956  following  a  civil  suit  brought  by  the 
Justice  Department.  Notwithstanding  these  prior  suits,  the  Consent  Decree 
and  various  investigations,  IBM  top  management  consciously  resolved  to  proceed 
with  the  present  course  of  conduct.  In  fact,  in  April  19U5,  Thomas  J.  Watson,  Jr., 
Chairman  of  the  Board  of  IBM.  stated  in  substance,  "We  have  been  living  under 
the  letter  of  the  Consent  Decree  until  now.  We  are  going  to  be  competitive  in 
the  large-scale  area." 

With  .such  baclvground,  it  is  readily  apparent  that  the  only  effective  remedy 
is  the  fragmentation  of  IBM  into  a  number  of  smaller  independent  and  unrelated 
companies  incapable  of  wreaking  havoc  on  the  scale  of  such  a  gigantic  corpora- 
tion as  IBM.  The  concluding  section  of  this  Report  is  accordingly  devoted  to 
appropriate  relief,  not  only  dismemberment  btit  additional  forms  of  relief. 

II.  IBM's  ANTICOMPETITIVE  PRACTICES 

A.  The  360  Story 

IBM  announced  its  360  Series,  a  group  of  six  supposedly  completely  compatible 
system.s,  to  the  trade  on  April  T,  lih'll.  Since  tliat  time.  IBM  has  extensively 
advertised  and  aggres.sively  marketed  these  systems  (or  systems  subsequently 
announced  to  replace  them).  We  believe  that  both  the  original  announcement 
of  the  360  Series  and  IBM's  subsequent  marketing  program  operated — and  were 
intenti(mally  designed — to  delay  sales  of  existing  computer  systems  by  IBM's 
competitors  until  such  time  as  IBM  could  correct  deficiencies  and  incorporate  more 
(•.iur,iatibility  in  the  systems  it  had  hepv.  marketing.  More  specifically,  we  believe 
that  a  thorough  investigation  will  produce  evidence  that  IBM  employed  the 
following  tactics.  IB]\I  announced  its  360  Series  to  the  trade  before  the  Series' 
technological  development  had  been  accomplished  in  order  to  delay — and  ulti- 
mately prevent — purchases  of  its  competitors'  computers ;  after  the  original 
announcement,  IBM  frequently  changed  model  numbers,  quoted  inaccurate  and 
misleading  delivery  dates,  promoted  and  sold  computers  which  had  not  been 
developed  and  which  IBM  had  no  intention  of  delivering — all  to  confuse  pur- 
chasers, to  disguise  the  prematurity  of  its  original  announcement,  and  to  delay — 
and  ultimately  prevent — purchases  of  its  competitors'  computers. 

-/.  The  Computer  Industry 

As  would  any  sensible  monopolist.  IB.M  hesitated  to  introduce  innovations 
in  computer  technology.  By  the  early  19(;0s.  however.  IBM  became  seriously 
concerned  that  its  commanding  position  in  the  industry  might  be  threatened: 
customers,  scientific  and  business,  were  beginning  to  re(piire  more  powerful 
computer  systems;  IBM's  small  competitors,  notably  Control  Data,  seemed 
prepared  to  meet  the  demand :  IBISI's  effort,  in  partnership  with  the  U.S.  govern- 
uient.  to  develop  a  "large-scale"  system  (the  "STRETCH"  project)  as  a  standard 
ju-oduct  had  been  unsuccessful.  IB]M  aware  that  it  would  be  able  to  retain 
its  share  of  the  market  only  by  developing  new  and  better  computer  technology 
quickly,  established  a  task  force — "Project  Spread" — to  examine  current  tech- 
nology and  to  recommend  a  new  line  of  computers.  The  "Spread"  report,  issued 
in  January,  1962.  suggested  a  series  of  five  compatible  computers.  The  original 
design  specifications  for  these  computers,  designated  tentatively  as  the  8000 
Series,  provided  for  "printed"  circuits  and  predicted  that  the  computers  could 
l)e  delivered  during  the  third  quarter  of  1963.  After  some  internal  dispute  it 
was  decided  that  the  performance/price  ratio  of  these  computers  would  be 
in;idequate  with  printed  circuitry:  the  decision  was  made  to  use  a  different 
design  ulilizing  "chip"  circuitry.  Since  these  design  modifications  meant  that 
the  new  computers  (now  the  300  Series)  could  not  be  delivered  before  the 
third  quarter  of  1965.  company  ofllcials  decided  in  19^3  to  introduce  stop-gap 
computers  to  retain  IBM's  position  until  its  technological  problems  could  be 
overcome,  and  as  a  way  of  encouraging  customers  not  to  purchase  competitors' 
products  during  the  development  period  of  the  new  Series.  IBM  had  every  reason 
to  be  confident  that  delaying  competitors'  sales  would  be  sufficient  to  protect 
its  position  in  the  market :  once  the  technological  gap  is  closed  many  computer 
purchasers  will  prefer  IBM  simply  because  they  are  confident  that  IBM  will 
never  be  foi-cAd  out  of  the  industry. 

Thus,  IBM  had  a  substantial  interest  in  delaying  sales  by  its  competitors 
for  at  least  a  two-year  period.  Any  IBM  effort  to  accomplish  .'s'uch  delays  would 
be  aided  by  facets  of  competition  in  the  computer  industry  of  which  i'B'Sl  was 
certainly  aware.  When  the  industry  leader  announces  a  new  product  line, 
prospective  purchasers  cannot  simply  ignore  the  product — even  if  another  com- 
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pany  is  currently  delivering  a  product  wliicli  might  be  just  as  good  or  even 
better.  Prudent  purchasers  must  delay  at  least  long  enough  to  study  and  compare 
the  specifications  of  the  new  product.  Consider,  for  example,  the  pre-\iction  in 
ELECTRONIC  NEWS  one  week  after  the  360  Series  was  announced  (April  13, 
1964.  page  1)  :  "Sales  of  computers  would  virtually  dry  up  until  customers 
had  analyzed  the  capabilities  of  the  new  computer  generation,  but  once  this 
is  done  sales  would  jump." 

Computer  purchasers  are  especially  likely  to  delay  when  a  new  series  of 
compatible  systems  is  announced.  Compatibility  features  are  prized  by  many 
computer  users.  ^  company  may  require  a  small  computer  for  some  tasks  and 
a  much  larger  one  for  others :  the  company  would  naturally  want  to  use  pro- 
grams designed  for  the  small  computer  in  the  larger  .system's  operations  as 
well.  Thus,  Standard  Oil  Company  of  California  has  adopted  the  following 
policy  for  computer  purchases  : 

All  systems  used  will  be  totally  compatible,  both  upward  and  downward, 
so  that  as  the  work  loads  cliange  in  given  areas  equipment  can  lie  changed 
to  meet  these  needs. 
Compatibility  features  are  also  important  to  a  company  planning  its  initial 
investment  in  a  computer.  Many  companies  purchase  a  small  machine  and  "grow"" 
into  a  larger  computer  ;  significant  savings  can  be  achieved  if  programs  developed 
for  use  with  the  initial  computer  will  not  have  to  be  scrapped  when  a  larger 
one  takes  its  place. 

Finally,  IBM  was  aware  that  its  sales  would  not  be  seriously  injured  if 
customers  learned  later  that  IBM  had  bought  technological  development  time 
by  marketing  "paper  machines".  Once  committed  to  an  IBM  computer,  a  pur- 
chaser is  unlikely  to  cancel  his  order  even  if  the  computer  is  not  delivered  as 
promised.  Indeed,  we  are  informed  that  all  IBM  salesmen  are  trained  to  bend 
every  effort,  as  soon  as  the  customer  places  his  order,  to  get  the  customer  to  start 
spending  money ;  the  purchaser's  computer  operators  are  sent  to  IBM's  trai)iiiig 
school ;  IBM  instri;ctors  begin  to  train  tlie  purchaser's  programmers ;  the  pur- 
cha.ser's  executives  are  invited  to  IBM's  executive  '^rainin-:;-  school  •  the  jmrchaser 
is  encouraged  to  begin  to  design  the  room  or  l)uilding  to  hold  the  IBM  computer 
when  it  is  delivered.  Most  important,  IBM  encourages  the  purchaser  to  begin 
to  develop  programs.  All  of  these  preliminary  steps  are  expensive ;  it  is  common 
in  the  industry  to  estimate  preliminary  expenses  as  equal  to  the  cost  of  the 
.system.  And,  of  course,  the  larger  the  computer,  the  greater  is  the  initial  invest- 
ment. Under  these  circumstances,  many  customers  would  and  do  hesitate  to 
cancel  their  contract  with  IBM  a  year  or  tv/o  after  the  initial  order  simply 
because  IBM  has  slipped  delivery — possibly  wasting  their  initial  investment 
and  possibly  incurring  additional  delays.  Note,  for  example,  the  following  story 
reported  in  DATAMATION  (December.  1965)  : 

IBM  will  pay  LA  city  an  estimated  $20-30K  penalty  for  a  three-month 
delivery  delay  of  third  level  software  on  the  360-30F  due  in  mid-December. 
With  $300K  invested,  the  City  didn't  feel  justified  in  reopening  bids  to  other 
vendors,  will  accept  .$17K  plus  $100  a  day  until  everything  is  in,  with  no 
rent  until  it  is  all  working. 
IBM's  financial  condition  is  s\ich  that  it  need  not  be  concerned  about  such 
liquidated  damages — so  long  as  competitors  are  being  deprived  of  sales. 

It  is  appropriate  to  point  out  that  delaying  competitors'  sales  would  have 
incidental  advantages  for  IBM.  Any  producer  with  limited  capital  is  at  a  con- 
siderable disadvantage  in  the  computer  industry.  Large  sums  must  be  spent  on 
research  and  development :  production  facilities  and  each  unit  produced  are 
expen.sive.  Extensive  bank  credit  is  a  necessity^ — but  is  available  only  if  the 
borrower's  product,  as  measured  by  his  success  in  marketing  it.  warrants  the 
risk.  If  IBM  can  delay  a  competitor's  sales,  the  competitor's  financial  position 
may  be  significantly  injured. 

2.  IBM's  Methods 

(a)  Announcement  of  the  860  Series.  The  360  Series  was  designed  :nd  devel- 
oped in  an  atmosphere  of  haste  and  concern  that  customers  might  turn  to 
competitors'  products  before  360  computers  could  be  marketed.  We  believe  that 
the  Series  was  announced  in  the  same  almosphere  and  with  the  purpose  of 
delaying  sales  by  IBM's  competitors. 

For  some  time  prior  to  IBM's  official  announcement  of  the  360  Series.  IBM 
salesmen  advised  customers,  in  situations  where  tliey  encountered  difficulty  in  . 
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selling  an  existing  computer  and  were  fearful  of  a  competitor  breakthrough, 
that  the  customer  should  forestall  any  immediate  procurement  because  announce- 
ment of  a  new  "third  generation"  of  computers  was  imminent.  The  "rumors" 
of  the  360  Series'  imminence  were  obviously  inaccurate;  indeed,  the  Series  was 
publicly  announced  before  models  in  the  Series  had  undergone  normal  company 
developmental  testing.  We  are  reliably  informed  that,  until  1963,  IBM  subjected 
new  products  to  exhaustive  testing  at  three  or  four  stages  of  their  development, 
lu  what  was  called  the  ''A"  test,  a  prototype  of  the  product  was  constructed 
ro  determine  whether  it  met  specifications ;  the  "B"  test  followed  re-design 
and  correction  of  the  prototype.  If  the  product  passed  the  "B"  test,  a  manufac- 
turing run  of  the  product  was  arranged ;  units  from  this  run  were  then  sub- 
jected to  the  ''C"  test.  IBM  normally  delayed  announcement  of  a  new  product 
until  it  had  pa.ssed  at  least  the  "B"  test.  The  360  Series,  however,  was  treated 
atypically  by  IBM.  Although  some  standard  components  of  the  lower  performance 
computers  in  the  360  Series  had  passed  the  "B"  test  by  April  7,  1964— when  the 
prevalent  trade  •rumors"  were  for  the  first  time'  iml)licly  confirmed  by  1B:M  with 
great  fanfare — the  basic  overall  system  had  not  been  tested.  Moreover.  IBM 
had  originally  planned  to  announce  individual  models  of  the  360  Series  one  at 
a  time, "as  they  reached  the  appropriate  developmental  stage.  It  was  obvious, 
hr.wever,  that  announcement  of  a  complete  series  of  compatible  systems  would 
maximize  the  delay  of  customer  orders.  After  substantial  disagreement  within 
IBM,  a  decision  was  made  to  announce  all  System  360  models  on  April  7,  1964 ; 
in  fact,  one  IBM  executive  was  demoted,  we  are  informed,  because  he  disagreed 
with  this  decision. 

IBM's  behavior  after  the  April  7,  1964  announcement  provides  evidence  that 
the  360  Series  had  not  been  completely  developed  when  originally  announced 
and  that  IBM  was  anxious  to  hide  this  fact  from  its  customers.  One  device 
adopted  by  the  company  was  frequent  announcements  of  new  models  and  with- 
drawal of  original,  and  even  subsequently  announced,  models  in  the  Series.  Often, 
sui>posedly  new  models  have  been  near-copies  of  unperfected  old  models  with 
slightly  modified  performance  and/or  price  specifications.  These  announcements 
are  described  in  greater  detail  below.  It  sufficies  here  to  quote  a  WALL  STREET 
JOURNAL  reporter's  reaction  to  IBM's  press  release  of  April  26,  196-5,  which 
announced  the  addition  of  three  new  models  for  the  360  Series  and  the  cancella- 
tion of  five  previous  models  (two  of  these  had  been  announced  only  the  month 
before)  :  "Was  its  announcement  on  April  7,  1964  premature  and  made  for  com- 
petitive reasons  before  development  was  completed?"  (The  WALL  STREET 
JOURNAL,  Monday,  April  26,  196.5,  page  4,  column  1 ;  the  entire  article  is  at- 
tached as  Appendix  7.)  IBM's  public  response  to  the  widespread  speculation,  of 
course,  was  an  emphatic  denial. 

Another  device  IBM  adopted  to  hide  from  its  customers  the  fact  that  the  360 
Series  was  announced  prior  to  completion  of  its  technological  development  was 
frequent  modification  of  delivery  schedules.  Although  the  original  delivery  sched- 
ules provided  for  lengthy  delays,  in  December,  1964,  IBM  announced  accelerated 
delivery  schedules  "made  possible  by  accelerated  production  at  IBM  manufactur- 
ing facilities  in  response  to  customer  demand".  (BUSINESS  AUTOMATION 
NEWS  REPORT,  December  7,  1964).  Nine  months  later,  however,  the  company 
was  singing  a  quite  different  tune.  In  October,  1965,  the  Chairman  of  IBM's 
Board  of  Directors  announced  that  delivery  schedules  were  being  postponed  for 
from  two  to  four  months,  this  time  attributing  the  delay  to  "problems  in  build- 
ing up  the  rate  of  production  as  rapidly  as  necessary  to  meet  the  unprecedented 
demand  for  the  new  equipment."  (WALL  STREET  JOURNAL,  October  27,  1965, 
page  32,  column  1). 

In  fact,  we  believe  that  IBM  never  had  the  ability,  or  the  intention,  to  abide 
by  its  original  delivery  schedules.  We  are  informed  that,  prior  to  the  360  Series, 
IBM  scheduled  manufacturing  and  delivery  of  computers  in  relation  to  orders 
received.  Delivery  dates  were  widely  disseminated  internally;  every  salesman 
knew  almost  instantaneously  the  probable  delivery  date  of  any  system  he  was 
trying  to  sell.  In  addition,  IBM  had  meticulously  programmed  its  production  con- 
trol. Illustrative  of  IBM's  ability  to  predict  delivery  prior  to  the  360  Series  is 
the  experience  at  the  company's  Rochester,  Minnesota  plant  in  1962 ;  approxi- 
mately 11,000  units  were  shipped  from  the  plant,  and  only  one  was  shipped  after 
the  specified  delivery  date — that  one  was  late  by  only  six  hours ! 

The  evidence  available  compels  the  inference  that  IBM  decided  to  announce 
a  nonexistent  series  of  computers  in  order  to  prevent,  or  at  least  delay,  sales  by 
its  competitors— all  to  retain  its  dominant  position  while  overcoming  its  market- 
ing and  technological  handicaps. 
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(b)  Marketing  the  360  Series.  The  360  Series,  as  orieinallv  announced  April  7, 
1964.  included  the  following  models :  360/30,  360/40,  360/50,  360/60,  360/62  and 
360/70  (higher  postscript  numbers  in  the  Series  denote  machines  of  greater 
computing  power).  As  we  have  indicated,  IBM's  subsequent  behavior  was  designed 
to  mask  the  fact  that  the  Series  contained  many  "paper  machines"  as  of  the 
announcement  date.  In  addition,  the  companys  marketing  tactics  were  designed 
to  cause  confusion  among  customers  and  further  delay  of  competitors'  sales — 
giving  IBM  more  time  to  overcome  technological  handicaps.  These  tactics  were 
successful. 

We  have  already  mentioned  two  of  IBM's  favored  techniques:  (1)  frequent 
changes  in  delivery  schedules,  and  (2)  continual  announcements  of  new  models 
and  cancellation  of  previous  models  even  after  orders  have  been  taken  for  them. 
We  have  attached  as  Appendix  8  a  chart  indicating  the  model  number  changes 
and  their  dates,  and  a  detailed  description  by  Auerbach  Associates,  an  independ- 
ent analyst  of  computer  systems,  of  changes  in  the  360  Series  followiiig  April  7. 
1964.  There  is  every  reason  to  believe  that  many  of  the  model  numbers  introduced 
after  the  original  announcement  were  "paper  machines",  some  of  which  IBM 
never  intended  to  produce.  Many  of  the  new  models,  for  example,  were  supposedly 
time-sharing  systems,  which  would  require  design  modifications  In  the  basic  360 
main  frame.  It  is  believed  that  at  the  time  these  were  announced,  their  develop- 
ment had  not  even  progressed  as  far  as  that  of  the  basic  360  System  at  the  time 
it  was  announced. 

In  individual  competitive  situations  as  well,  IBM  marketed  "paper  machines" 
to  delay  and  ultimately  prevent  sales  by  its  competitors.  In  August,  1965,  for 
example,  IBM  was  trying  to  sell  its  360/30  model  to  Aluminum  Corporation  of 
America  in  competition  with  Control  Data's  3100  System  (which  was  somevvhat 
higher  priced).  When  Alcoa  requested  comparative  "benchmark"  tests  of  the  two 
systems,  IBM's  salesmen  indicated  that  the  test  would  have  to  be  run  on  the  360/ 
40,  a  more  expensive  system.  Control  Data  ran  the  test  successfully  on  the  3100. 
The  IBM  salesman  then  recommended  a  360/44.  which  had  not  yet  been  an- 
nounced, claiming  that  the  system  was  three  times  faster  than  the  360/50,  a  more 
expensive  system,  but  with  a  lease  price  between  the  360/30  and  the  360/40. 
Public  announcement  of  the  360/44  was  not  made  until  a  week  later;  at  the  time 
of  the  negotiations  with  Alcoa.  IBM's  Pittsburgh  office  had  no  knowledge  of  the 
360/44  System — personnel  from  the  Cleveland  oiffice  were  sent  to  make  the  presen- 
tation. Alcoa  ordered  the  360/44  to  be  delivered  in  January.  1967.  and  agreed  to 
accept  the  360/30  as  an  interim  system.  Thus,  IBM  was  able  to  prevent  Control 
JData's  sale  of  an  existing  system  with  better  performance  and  a  higher  perform- 
ance/price ratio  ill  an  IBM's  announced  system  and  gain  at  least  a  year  and  a 
half  of  additional  development  time — simply  by  creating  a  new  model  number. 

The  purposes  underlying  IBM's  marketing  strategy  are  most  clearly  seen  in 
connection  with  the  extra-large  system  market — a  market  in  which  IBM  most 
feared  losing  orders  because  of  Control  Data's  competition.  The  original  360 
Series  did  not  contain  any  extra-large  computers ;  and  Mr.  Watson  admitted  at  a 
shareholders'  meeting  in  April.  1964 — following  announcement  of  the  360  Series — 
that  IBM  had  no  computer  as  powerful  as  Control  Data's  already-announced 
and  soon  to  be  delivered  6600.  In  August.  1964.  IBM  described  to  the  trade  the 
360/90  (or  /92  or  /91  or  /94  or  /95— all  of  which  numbers  IBM  salesmen  have 
referred  to).  Although  no  d^s-ign  specifications,  price  or  delivery  dates  were 
announced — supposedly  because  the  system  was  to  be  built  to  each  customer's 
individual  specifications^the  360/90  was  originally  represented  by  IBM  as  a 
computer  which  would  directly  compete  with  Control  Data's  6600.  There  is  hardly 
any  question  that  customers  who  gave  IBM  letters  of  intent  for  the  360/90  group 
computers  would  have  purchased  Control  Data's  existing  6600 — the  onl.v  existing 
extra-large  computer — had  it  not  been  for  IBM's  "competition".  The  belief  was 
always  widespread  amonsr  competing  pi'oducers  and  many  customers  that  the 
360/90  group,  although  IB;M  was  marketing  the  system,  had  never,  in  fact,  been 
designed.  The  December  15.  1965,  issue  of  COMPUTIXr;  NEWSLINE  roeently 
confirmed  this  industry  rtimor  by  reporting  "IBM  dropout  of  the  supercomputer 
market  .  .  .  No  more  orders  will  be  tfiken  and  no  ])roposals  s.il-mitted  for  the 
360/90.  /91  or  /92.  It  is  expected  that  three  firm  orders  on  hand  will  be  filled 
while  letters  of  intent  will  be  cancelled  .  .  .".  To  itensify  the  confusion,  on 
January  iR.  1906.  IBM  formally  annou.nced  the  360/91  J.  /91K  and  /91L.  and  on 
January  21.  1966.  the  WATJv  STREET  JOTJENAL  announced  as  apparent  re- 
TPTsnl  of  the  COMPITTINO  NEWSLINE  report  of  December  15.  1965  Csee  Anpen- 
dix  3).  The  WALL  STREET  JOURNAL  article  did  little  to  clarify  IBM's  plans. 
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failing  to  indicate  which  of  the  many  models  announced  from  time  to  time  in 
the  360/90  group  are  in  fact  to  be  marketed.  By  stating  that  the  Model  360/75 
is  the  '"next  most  poweriul  System  360  computer"  the  article  implied  the  with- 
drawal of  the  recently  reported  360/85.  Failure  to  mention  the  360/92,  which  for 
many  months  apparently  was  IBM's  prime  competition  for  the  CONTROL  DATA 
6600,  leaves  the  industry  in  the  dark  as  to  whether  the  360/92  is  still  a  part  of 
IBM's  product  line.  By  vigorously  marketing  non-existent  and  possibly  never 
to  be  produced  computers,  and  by  keeping  the  market  in  constant  confusion  as 
to  its  actual  intentions,  IBM  has  been  able  to  deter  sales  by  Control  Data  and 
thus  seriously  injure  its  financial  strength  as  a  competitor. 

IBM's  plans  for  blanketing  the  extra-large  computer  market  following  solution 
of  its  technological  problems  become  clear  when  IBM's  "bait  and  switch"  sales 
technique  is  considered.  "Bait  and  switch"  tactics  have  been  most  prevalent 
in  competition  for  sales  at  the  upper  end  of  the  360  Series — where  IBM's  tech- 
nological disadvantages  vis-a-vis  Control  Data  have  most  seriously  threatened 
IBM's  market  position.  In  using  this  technique,  the  IBM  salesman  secures  a 
contract  from  an  extra-large  computer  customer  by  bidding  a  360/-2  at  a  very 
low  price ;  after  a  suitable  interval.  IBM  seeks  to  convince  the  customer  to  pur- 
chase, instead,  one  or  more  of  the  lower  end  models — models  more  likely  to  be 
developed  and  eventually  produced.  In  the  NASA-Goddard  procurement,  for  ex- 
ample, IBM  was  awarded  a  contract  for  a  360/92  after  tape-recorded  presenta- 
tions by  several  producers.  Within  six  weeks,  we  are  informed,  the  IBM  sales- 
man had  begun  to  make  rounds  at  NASA-Goddard  trying  to  convince  personnel 
of  the  computer  facility  staff  that  they  should  accept  a  different  system.  Evidence 
is  available  of  a  number  of  similar  incidents. 

We  are  convinced  that  a  thorough  study  of  IBM's  files  would  uncover  addi- 
tional evidence  that  IBM  decided  in  1964  to  prevent  sales  by  its  competitors 
at  all  costs ;  one  method  the  company  adopted  to  pursue  that  course  was  to 
promote  and  take  orders  for  undeveloped  computer  systems,  some  of  which  IBM 
never  intended  to  develop.  Other  methods  adopted  b.y  IBM  to  accomplish  these 
purposes — including  disparagement  of  competitors'  products,  establishing  prices 
which  discriminated  against  the  most  competitive  types  of  computer  systems, 
giving  special  discounts  which  operated  to  "lock-in"  lessees  of  IBM  equipment — 
are  explained  and  documented  in  succeeding  sections  of  this  Report. 

B.  IBM  prices  its  profhicts  sn  as  tn  lock  In  its  cxislhm  cusioiners,  cuts  prices  to 
exclude  competition  and  refuses  to  lease  necessary  equipment  to  its 
competitiors. 

IBM's  unlawful  pricing  practices  fall  into  two  general  categories,  pricing  to 
deter  customers  leasing  its  machines  from  replacing  such  m.'ichines  with  those  of 
a  competitor,  and  price  cutting  and  other  price  manipulation  to  forestall  com- 
petition. While  information  on  IBM's  costs  is  not  available  to  Control  Data,  it 
is  reasonable  to  infer  from  the  known  facts  that  in  certain  of  the  situations 
described  below  IBM  also  was  selling  at  a  loss.  This  section  will  also  describe 
another  unlawful  practice  by  which  IBM  seeks  to  injure  its  competitors — refusal 
by  IBM  to  lease  to  competitors  certain  kinds  of  equipment  not  manufactured 
by  competitors  which  the  competitors  require  for  computer  systems  to  be  leased 
to  customers. 

Although  most  of  the  examples  of  pricing  practices  set  forth  below  occurred 
in  the  United  States,  it  is  believed  that  substantially  the  same  practices  by  IBM 
are  prevalent  throughout  the  world  and  are  seriously  hindering  competition  with 
IBM  for  foreign  customers  as  well  as  domestic. 

1.  Deterrence  of  Replacement  of  Leased  IBM  Machines  ivith  Competitors' 
Machines 

IBM  recently  has  adopted  two  policies  applicable  to  customers  renting  its 
machines  which  have  the  effect  of  "locking  in"  such  customers  by  making  it 
substantially  more  expensive  for  them  to  renlace  those  machines  witli  com- 
petitors' machines  than  w^ith  IBM  machines.  The  impact  of  these  policies  in  the 
market  place  can  only  be  fully  appreciated  when  it  is  realized  that  through 
IBM's  conscious  effort  approximately  80%  of  the  total  IBM  equipment  acquired 
by  customers  is  leased  rather  than  purchased. 

(a>  Conversion  Fental  Plan.  The  conversion  rental  plan,  adopted  by  IBM  in 
about  May  of  1965.  is  available  to  any  customer  leasing  IBM  equipment  who 
determines  to  replace  it  with  IBM  360  Series  equipment.  The  plan  is  not  avail- 
able if  the  customer  elects  to  replace  IBM  equipment  with  that  of  another  manu- 
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facturer.  Under  the  plan,  upon  delivery  of  the  new  IBM  equipment,  the  customer 
is  allowed  to  retain  the  old  IBM  equipment  for  a  four-month  period,  during 
which  it  pays  only  10%  of  the  normal  rental  on  the  old  equipment.  Payments 
by  the  customer  on  the  new  equipment  begin  when  it  has  been  installed  and  is 
operational,  except  in  the  case  of  the  federal  government  which  is  permitted  a 
thirty-day  acceptance  period  before  payments  begin.  Prior  to  institution  of  the 
conversion  rental  plan,  customers  ordinarily  paid  full  rental  for  old  equipment 
so  long  as  it  remained  installed. 

IBM's  competitiors  are  unable  to  counter  this  discount,  which  practically 
forces  many  IBM  customers  to  reinstall  IBM  equipment  regardless  for  their  desire 
to  acquire  other  equipment.  Since  its  competitors  lack  IBM's  massive  capital 
and  surplus,  they  simply  cannot  afford  to  pay  90%  of  the  customer's  rent  to 
IBM  so  that  the  customer  can  have  a  familiar  system  in  operation  while  comput- 
ing load  is  being  converted  to  the  new  system.  In  addition,  a  customer  may  be 
loath  to  change  to  a  competitive  system  because  of  the  fear  that  IBM,  as  it 
has  on  at  least  one  occasion,  may  refuse  to  allow  the  customer  to  retain  the  old 
computer,  even  at  full  rental,  until  the  new  computer  has  been  installed.  Adoption 
of  thifa  plan  by  IBM  at  a  time  when,  as  discussed  elsewhere  in  this  Report.  IBM 
had  become  very  concerned  that  its  monopoly  position  was  being  threatened 
evidences  that  the  purpose  of  the  plan,  as  well  as  its  effect,  was  to  prevent  its 
customers  from  installing  competitive  systems. 

While  not  a  part  of  the  conversion  rental  plan  and  offered  selectively  by  IBM 
in  only  certain  competitive  situations,  it  is  appropriate  to  mention  here  three 
analogous  devices  by  which  IBM  has  hindered  competition.  There  are  indications 
that  IBM  has  permitted  some  customers  to  retain  leased  IBM  equipment  com- 
pletely free— without  even  payment  of  10%  of  normal  rental — during  conversion 
to  new  IBM  equipment.  Moreover,  old  equipment  has,  on  occasion,  been  retained 
by  IBM's  customers  without  payment  for  various  periods  of  time  after  conver- 
sion to  new  IBM  equipment  is  completed.  Finally,  in  recent  months,  coincidental 
with  IBM  slipping  deliveries  on  its  360  Series  computers,  it  is  believed  that  some 
■customers  have  been  permitted  to  pay  10%  of  the  normnl  rental  (or  possibly 
even  less)  beginning  with  the  date  the  new  equipment  should  have  been  installed 
by  IBM.  even  though  installation  was  delayed. 

(b)  TrunsferaUe  860  Scries  Purchase  Credit.  IBM  also  is  offering  to  at  least 
some  customers  renting  360  Series  computers  an  arrangement  whereby  a  portion 
of  the  rentals  paid  by  a  particular  customer  for  its  rented  360  computer  can  be 
applied  against  the  purchase  of  any  other  IBM  computer  in  the  360  Series.  For 
example,  at  the  Stanford  University  computer  center.  IBM  offered  that  a  portion 
of  rentals  paid  for  lease  of  a  360/67  computer  could  be  applied  on  a  purchase  of  a 
360/75  computer  at  such  time  as  the  customer  should  desire  to  upgrade  to  the 
more  powerful  machine.  Records  based  on  preliminary  investigation  list  several 
other  customers  to  whom  such  offers  apparently  have  been  made,  including 
Boeing  Company  and  Lawrence  Radiation  Laboratories  at  Livermore,  California. 
a  facility  operated  by  the  University  of  California  for  the  Atomic  Energy 
Commission.  Subsequent  to  these  offers,  on  October  1,  1965,  IBM  announced 
a  new  marketing  plan  which  in  substance  appears  to  embody  the  transferable 
purchase  credit  program.  A  copy  of  the  announcement  is  attached  in  Appendix 
9.  We  understand  that  IBM's  U.S.  Government  General  Services  Administration 
price  list  has  for  several  years  contained  provisions  also  offering  such  a  program. 

Through  this  device.  IBM  initially  is  able  to  forestall  sales  by  competitors 
who  in  fact  have  more  powerful  machines  developed  and  ready  for  delivery, 
by  pointing  out  that  the  customer  would  be  receiving  an  interim  360  machine 
which  could  later  lie  replaced  by  a  more  powerful  IBM  machine  at,  in  effect. 
a  substantially  reduced  price.  Then,  when  tlie  customer  has  signed  such  a  con- 
tract, it  is  wedded  to  IBM.  because  the  customer  cannot  aft'ord  to  throw  away 
the  substantial  price  benefit  of  applying  its  rentals  toward  a  purchase  of  an 
upgraded  machine.  INIoreover,  the  longer  IBM  slips  its  deliveries  and  the  greater 
IBM's  delay  in  developing  a  more  powerful  360,  the  tighter  the  knot  is  drawn, 
since  the  customer's  credit  rentals  presumably  are  mounting.  Thus  IBM  gains 
valuable  development  time,  yet  retains  its  monoply  position  at  the  expense  of 
more  advanced  competitors.  That  the  pui'pose  of  the  device,  as  well  as  its  effect, 
is  to  prevent  sales  by  competitors  is  marie  clear  by  the  fact  that  it  is  offered 
at  a  time  when  IBM  is  unable  to  deliver  the  more  powerful  types  of  com])uters 
at  as  early  a  date  as  can  some  other  manufacturers  and  is  unable  to  meet  its 
announced  delivery  schedules. 
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2.  Price  Cutting  and  Manipulation 

(a)  Educational  Discounts. 

IBM  has  cut  prices  in  the  educational  market  with  the  purpose  and  effect  of 
excluding  and  hindering  competition.  Recently  IBM  has  intensified  this  price 
cutting  by  increasing  the  dollar  amount  of  the  price  cuts.  IBM's  price  cutting  in 
the  educational  market  constitutes  singling  out  for  special  price  concessions  a 
particularly  important  category  of  customers  for  whom  IBM  is  experiencing 
unusually  severe  competition  and  upon  whom  one  of  its  major  competitors, 
Control  Data,  is  much  more  dependent  than  IBM  or  other  manufacturers.  IBM's 
price  cutting  in  this  market  has  extended  so  far  as  to  involve  outright  gifts 
"  of  computers  and  computer  time  to  exclude  competition. 

The  educational  market  is  an  extremely  vital  one  to  any  computer  manufac- 
turer. It  is  at  educational  institutions  that  persons  are  being  trained  who  will, 
in  the  futiire,  be  in  the  position  of  deciding  for  government  and  industry  what 
manufacturer's  computers  to  acquire.  If  these  persons  have  been  trained  on 
IBM  computers,  they  will  have  a  natural  inclination  to  later  recommend  them. 
Further,  any  individual  sale  to  an  educational  institution  is  also  likely  to  have 
greater  importance  in  immediately  stimulating  sales  to  other  customers  than  is 
true  of  sales  to  commercial  or  governmental  users.  Much  of  the  most  advanced 
work  in  application  of  computers  is  being  carried  on  at  educational  institutions 
and  selection  by  an  institution  of  a  computer  of  a  particular  manufacturer  is 
likely  to  give  that  manufacturer  considerable  prestige  which  will  be  helpful 
in  making  other  sales.  Moreover,  tliere  is  considerable  national  and  international 
exchange  of  computer  programs  and  computer  processed  data  among  educational 
institutions  and  such  exchange  is  facilitated  if  the  institutions  engaging  in  it 
have  computers  which  are  compatible  with  each  other. 

Most  important,  the  intellectual  capabilities  of  the  teaching  and  research 
staff  people  found  at  leading  universities  are  unique.  Over  the  years,  these 
people  have  insisted  on  surrounding  themselves  with  the  most-advanced  com- 
puters available  to  execute  the  complex  arithmetic  of  their  theoretical  formulas, 
which  are  applied  in  almost  every  conceivable  advanced  field  of  research.  The 
practical  results  of  their  unique  work  will  profoundly  influence  computer  usage 
in  all  of  these  fields  in  future  years.  The  government  has  designated  a  few 
leading  universities,  including  Carnegie  Institute  of  Technology.  Stanford  Uni- 
versity and  Massachust^ts  Institute  of  Technology  to  receive  special  advanced 
projects  and  support  to  expand  their  research  work  to  develop  new  teclmologies. 
The  U.S.  Government  support  includes  heavy  funding  for  the  purchase  of  com- 
puters for  these  projects.  IBM  has  made  a  particular  effort  to  obtain  orders  at 
these  few  universities  so  that  the  services  of  their  leading  scientists,  otherwise 
unobtainable,  will  be  devoted  to  developing  computer  technology  and  programs 
for  iise  on  IBiM  computers.  Thus,  this  technology  becomes  available  to  IBM 
instead  of  to  its  competitors. 

IBM  has  through  the  years  offered  discounts  from  its  standard  or  list  prices 
for  sale  or  lease  of  its  computers  and  related  equipment  to  educational  insti- 
tutions. Prior  to  about  April  1,  1963,  a  twenty  per  cent  discount  was  available 
to  any  accredited  college  or  university  for  its  business  and  administrative  data 
processing  and  a  sixty  per  cent  dhscount  was  available  to  such  institutions  on 
equipment  to  be  used  for  research  or  teaching.  Effective  about  April  1,  1963,  the 
sixty  per  cent  discount  was  withdrawn.  However,  customers  which,  prior  to 
April  1,  1963,  had  been  offered  sixty  per  cent  discounts  orally  or  in  writing 
foi-  IBM  equipment  to  be  delivered  after  that  date  were  permitted  to  retain 
the  discounts  if  firm  orders  were  given  within  a  stated  time  period. 

Despite  IBM's  substantial  discounts,  in  the  mid-19r;0"s  Control  Data  began 
to  experience  some  success  in  the  educational  market.  While  IBM  was  able  to 
retain  about  the  same  percentage  of  that  market  as  it  had  of  the  entire  com- 
puter market,  70%-80%,  Control  Data  offered  stronger  competition  for  that 
market  than  IBM  experienced  from  any  competitor  for  the  market  as  a  whole. 
Control  Data  became  second  to  IBM  in  the  educational  market,  ca])turing  about 
12%  of  it.  In  the  market  as  a  whole  the  nearest  comi)etitor  to  IBM  had  only 
7%  of  the  market.  Concomitantly,  Control  Data  became  more  dependent  ui>on 
the  educational  market  for  business  than  was  any  other  manufacturer,  including 
IBM.  12%  to  13%  of  Control  Data's  business  came  from  the  educational  market, 
compared  with  4%  for  IBM.  IBM  subsidized  price  cuts  in  this  market  by  its  sales 
in  other  markets,  particularly  injuring  its  primary  competitor  in  the  educational 
market,  which,  unlike  IBM,  was  dependent  on  that  market. 
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As  Control  Data  continnecl  to  prosper  in  the  educational  market  IBM  became 
more  concerned.  In  the  Spring  of  1964  a  new  man  was  put  in  charge  of  IBM's 
educational  and  scientific  sales  division  with  orders  from  above  to  "stop  Con- 
trol Data."  Finally,  Mr.  Thomas  J.  Watson,  Jr.,  in  a  speech  delivered  at  a  sales- 
men's convention  in  x\pril,  1965,  stated,  in  substance.  "We  have  been  living  with 
the  lawyers  breathing  down  our  necks  trying  to  live  the  letter  of  the  law  of 
the  Consent  Decree.  Gentlemen,  we  are  not  going  to  lose  any  more  educational 
or  scientific  business."  High  executives,  as  well  as  salesmen,  were  quoted  as 
saying  that  IBM  intended  to  lose  no  more  educational  accounts,  at  any  cost. 

These  words  were  soon  borne  out  by  actions.  In  May  of  196.5,  IBM  revised  its 
educational  grant  policy  in  a  manner  which  would  greatly  hinder  further  pene- 
tration of  this  crucial  market  by  Control  Data  and  other  manufacturers.  In 
light  (»f  the  above  described  statements  by  IBM  olBcers  and  employees  it  is 
clear  that  this  was  the  intent  of  the  revised  educational  discount  policy,  as 
well  as  of  educational  discounts  or  price  cuts  granted  by  IBM  under  earlier 
policies. 

Under  the  new  policy  educational  accounts  are  again  being  offered  discounts 
substantially  in  excess  of  20%.  Moreover,  such  customers  are  offered  increasingly 
larger  percentage  discounts  as  the  power  of  the  computer  being  considered  by 
the  customer  increases.  Thus,  the  highest  educational  discount  is  available  on 
the  most  powerful  computers,  the  360/75  and  360/92,  and  this  is  precisely  where 
IBM's  product  line  is  the  weakest  and  where  IBM  receives  the  greatest  com- 
petition from  Control  Data. 

The  following  chart  sets  forth  the  discount  scale. 

Percent  of 
IBINI  computer :  discount 

360/20       20 

360/30     20 

360/40     30 

360/44     30 

.360/.50     35 

360/65     40 

360/67     40 

360/75     45 

360/92     45 

2360,  2362  (core  memory)  40 

2361   (bulk  core)   45 

All  other  peripheral  equipment 20 

Note. — Attached  as  a  pp.  10  is  a  schedule  of  educational  discounts  granted 
within  the  last  several  years  by  IBM.  It  is  only  a  partial  listing,  based  on  infor- 
mation made  available  to  Control  Data  from  its  salesmen's  reports.  It  is  sub- 
mitted in  response  to  a  request  of  the  Antitrust  Division  that  we  document  such 
of  these  discounts  as  are  within  our  knowledge  or  belief. 

It  is  unlikely  that  the  greater  discounts  are  available  on  the  larger  machines 
because  IBM  has  a  greater  profit  margin  on  these  machines.  IBM  reportedly 
follows  a  uniform  ratio  of  cost  to  price  throughout  its  product  line. 

In  revising  its  discount  policy.  IBM  not  only  increased  the  dollar  amoimt  of 
its  price  cutting  in  the  educational  market,  it  expanded  the  category  of  customers 
eligible  for  price  cuts  exceeding  20%,  in  an  effort  to  further  inhibit  competition 
in  that  market. 

Discount  in  excess  of  20%  are  no  longer  available  only  to  institutions  using 
the  computer  for  teaching  or  research.  Apparently  the  present  discount  schedule 
is  available  to  any  accredited  college  or  university  for  any  computer  usage. 
This  interpretation  is  supported  by  recent  indications  that  IBM  will  offer  an 
educational  discount  to  Stanford  University  for  a  computer  to  be  immediately 
transferred  by  the  University  to  the  AEC  for  installation  at  the  Stanford  Linear 
Accelerator  Center  (SLAC),  which  will  be  operated  by  the  University  for  the 
AEC.  And  at  a  recently  established  "research  triangle  computing  center,"  jointly 
operated  by  three  Southern  universities,  IBM  has  apparently  offered  discounts 
to  the  Triangle  although  substantial  amounts  of  computer  time  will  be  sold  by 
the  Triangle  to  industrial  firms  in  the  area.  Many  other  educational  institutions 
to  whom  IBM  sells  computers  sell  their  excess  time  to  non-educational  institutions. 

In  addition  to  its  use  of  educational  discounts  to  defeat  competition  in  the 
educational  market,  IBM  has  on  numerous  occasions  used  outright  gifts  to 
achieve  tlie  same  end  and  thereby  retain  or  extend  its  monopoly.  These  give- 
aways frequently  are  in  the  form  of  buildings  to  house  computer  facilities  or 
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luoue.v  grants  to  sponsor  research  projects  or  endow  professional  chairs.  Often 
the  gift  offered  is  free  usage  of  computers.  A  gift  by  IBM  of  money  or  a  com- 
puter or  the  right  to  use  a  computer  not  only  forestalls  competition  between  IBM 
and  other  manufacturers  for  an  installation  which  might  otherwise  be  purchased 
or  leased,  but  it  also  frequently  influences  future  computer  installations  by 
the  customer.  The  customer  may  either  feel  indebted  to  IBM  for  the  prior  gift 
or  may  fear  that  if  it  later  patronizes  another  manufacturer  the  gift  will  be 
withdrawn. 

The  University  of  California  at  Los  Angeles  exemplifies  this  situation.  Some- 
time in  the  lOoO's,  IBM  established  the  Western  Data  Processing  Center  on  the 
U.C.L.A.  campus.  The  IBM  computers  in  this  facility  are  available  for  use  by 
the  U.C.L.A.  faculty  and  faculties  of  a  number  of  other  universities,  free  of  charge. 
It  is  understood  that  the  faculties  use  one  daily  shift  of  time  at  the  center,  and 
that  IBM  uses  the  other  two  shifts.  The  building  in  which  the  center  is  installed 
apparently  is  owned  by  the  university  and  made  available  to  IBM  rent-free. 
Presently,  the  facility  furnishes  the  universities  free  use  of  an  IBM  7094  com- 
puter and  other  equipment,  the  total  rental  value  of  which  is  approximately 
$1U0.000  per  month. 

Presence  of  the  Western  Data  Processing  Center  on  the  U.C.L.A.  campus  acts 
■  subtly  to  influence  decisions  of  the  university  as  to  which  manufacturer's  com- 
putes will  be  acquired  by  the  university.  For  example,  in  the  spring  of  1965, 
Control  Data  and  IBM  were  in  competition  for  sale  or  lease  of  a  computer  sys- 
tem for  use  on  an  ARPA  (Department  of  Defense  Advanced  Research  Projects 
Agency)  funded  project  involving  research  into  communications  between  com- 
puter systems.  Ctuitrol  Data  offered  three  3200  computers  and  IBM  offered  three 
360/40  computers.  It  became  known  unofficially  that  Control  Data  had  been 
tentatively  selected  as  the  supplier.  At  this  point,  IBM  announced  that  it  had 
decided  to  install  a  360/40  computer  at  the  Western  Data  Processing  Center, 
which  would  be  available  for  this  project.  Thus,  the  customer  needed  to  purchase 
or  lease  (inly  two  computers.  The  customer  selected  two  IBM  360/40s.  This  same 
subtle  influence  applies  throughout  the  University  of  California  complex. 

Preliminary  investigation  discloses  a  number  of  other  offers  of  free  computer 
usage  by  IBM  to  educational  institutions.  In  March  of  1964,  IBM  offered  to 
the  University  of  California  at  San  Diego  a  free  7090  computer  ordinarily  priced 
at  .$3,048,000  (or  a  7094-11  at  a  price  discounted  from  $3,420,000  to  $800,000). 
In  January  of  1965,  IBM  offered  a  free  STRETCH  computer  to  Carnegie  Insti- 
tute of  Technology.  Sometime  in  1965,  IBM  oft'ered  to  give  the  University  of 
Illinois  a  free  360  Series  computer  for  an  18-month  project.  Such  offers  by  IBM 
have  not  been  limited  to  the  United  States.  We  have  received  reports  of  offers 
by  IBM  of  free  7090  computers  to  at  least  eight  foreign  educational  institution, 
mi. St  of  whom  have  accepted  and  installed  the  computers. 

IBM's  practices  in  the  educational  market  constitute  a  violation  of  the  anti- 
trust laws.  Initially  aware  of  the  great  importance  of  this  market  and  particu- 
larly of  certain  key  institutions  wtiliin  the  market  and  thereafter  findinj  Con- 
trol Data  threatening  its  position  in  the  market,  IBM  cut  prices,  subsidizing 
tlie  price  cuts  by  sales  at  list  or  standard  prices  to  other  categories  of  customers. 
The  intent  and  effect  of  this  price  cutting  was  to  prevent  competition  in  the 
educational  market.  Since  the  market  accounts  for  but  a  small  percent  of  IBM's 
tiptal  computer  sales,  whereas  it  is  a  much  more  significant  market  for  Control 
Daia,  it  is  an  ideal  battleground  for  IBM,  which  unlike  Control  Data,  need  not 
be  concerned  whether  it  realizes  a  profit  on  sales  in  that  market. 

(h)  Buytacks;  Extranrclinary  Programming  and,  Maintenance 

IBM  has  engaged  in  indirect  price  cutting  and  price  manipulation  to  prevent 
competition  by  offering  certain  customers  for  whom  competition  is  particularly 
serious,  or  who  would  be  particularly  prestigious  customers,  buybacks  and  pro- 
gramming or  maintenance  services  not  generally  offered  to  other  customers. 

Buybacks  may  take  several  forms  but,  in  general,  constitute  reduction  of  the 
purchase  price  or  rental  to  be  charged  the  customer  on  the  understanding  (i) 
that  IBM  can  use  a  portion  of  time  on  the  computer  the  customer  will  acquire 
or  (ii)  that  the  customer  will  perform  certain  work  on  the  computer,  such  as 
programming,  for  the  account  of  IBM.  While  the  details  of  such  arrangements 
usually  are  not  available  to  Control  Data,  it  is  believed  that  in  instances  the 
price  reduction  is  in  excess  of  any  value  to  IBM  which  could  be  attributed  to 
the  buyback. 

We  understand  that  buybacks  recently  have  been  offered  by  IBM  in  connection 
with  computer  procurements  by  AVashington   State  University ;  the  University 
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of  California  at  San  Diego ;  the  Southern  Research  Triangle  jointly  operated  by 
Duke  University,  the  University  of  North  Carolina  and  North  Carolina  State ; 
Lawrence  Radiation  Laboratory  at  Livermore,  California  ;  and  Knolls  Atomic 
Power  Laboratory  operated  by  General  Electric  for  the  AEC.  Within  the  last 
several  years,  IBM  has  combined  buybacks  with  large  educational  discounts  to 
provide  computers  practically  free  of  charge  to  U.C.L.A.  and  Stanford  University. 
Only  a  monopolist,  with  the  tremendous  resources  and  market  advantage  avail- 
able to  it,  can  afford  to  engage  in  such  indirect  price  cutting. 

In  addition  to  price  cutting  to  thwart  competition  by  means  of  buybacks,  IBM 
has  abused  its  monopoly  position  by  insidious  price  cutting  in  the  form  of  extraor- 
dinary programming  or  maintenance  services  offered  to  particular  customers 
for  whom  competition  is  especially  serious.  Such  offers  have  been  made  to  all 
types  of  customers — educational  institutions,  governmental  agencies  and  com- 
mercial users.  The  price  cutting  takes  the  form  both  of  increasing  service  to  a 
customer  when  it  appears  the  customer  is  considering  replacing  IBM  equipment 
with  competing  equipment,  and  including  extraordinary  services  in  initial  offers 
where  the  competitive  situation  so  demands.  The  follo'u-ing  are  examples : 

(1)  In  recent  competition  for  a  major  computer  system  to  be  installed  at 
NASA's  Goddard  Space  Flight  Center,  IBM  offered  approximately  12.5  man 
years  of  free  programming  suijport  compared  to  the  30  man  years  which 
Control  Data  was  able  to  offer.  At  $20,000  per  man  year  this  is  equal  to  a 
$2,500,000  discount  on  a  system  where  the  list  price  was  allegedlv  but 
about  $8,000,000  initially. 

(2)  At  Washington  State  University,  when  it  became  known  that  con- 
sideration was  being  given  to  replacement  of  an  IBM  709/1401,  IBM  brought 
into  town  two  customer  engineers  and  an  analyst  to  replace  the  one  customer 
tnmer  that  had  been  there  servicing  IBiM  equipment.  IBM  told  the  cus- 
tomer that  if  it  purchased  a  360/67  these  men  would  be  assigned  to  the  cus- 
tomer for  the  new  equipment. 

(3)  In  September.  1964,  Sunsweet  Growers  contracted  with  IBM  for  a 
360/30  system  instead  of  a  Control  Data  3100  system,  selecting  IBM 
partly  because  it  promised  to  make  available  four  IB^I  employees  to  assist 
in  conversion  of  the  present  equipment  to  the  new  system. 

3.  Market  Exclusion 

IBM's  previously  discussed  practices  of  locking  in  customers  and  price  cutting- 
are  emjiloyed  with  the  intent  and  effect  of  excluding  and  hindering  competition 
in  the  computer  n^.r.rket  and  various  segments  of  it.  In  recent  competition  against 
IBM  for  certain  key  comjniter  customers  Control  Data  has  encountered  ]iarticn- 
larly  determined  use  of  these  practices  by  IB^NI  to  prevent  Control  Data  from 
making  a  sale.  Examples  of  such  instances  are  discussed  separately  below  be- 
cause they  illustrate  combined  use  of  some  or  all  of  the  practices  previously 
described  and.  in  addition,  involved  customers  to  whom  a  sale  would  have  par- 
ticularly great  positive  influence  upon  subsequent  sales  to  that  and  other 
customers. 

(a)  During  the  fall  of  1965.  negotiations  for  lease  of  a  CONTROL  DATA 
6400  computer  system  to  the  Missiles  Division  of  Raytheon  were  in  progress. 
IBM  was  awai*e  that  a  sale  to  Raytheon  would  open  a  door  in  New  England  to 
Control  Data,  being  the  first  installation  in  that  area  of  a  CONTROL  DATA 
6000  series  computer.  Such  a  sale  would  greatly  assist  Control  Data  in  competi- 
tion for  future  sales  to  such  customers  as  Harvard  University,  MIT,  Sylvania, 
General  Dynamics  and  United  Aircraft.  IBM.  therefore,  asked  the  customei* 
what  the  price  difference  was  between  the  IBM  proposal  and  Control  Data's  lower 
quotation  ,and,  after  being  given  the  figure,  stated  that  they  would  provide 
enough  free  rental  to  equate  the  price  of  the  two  proposals.  IR;m  assured 
Raytheon  that  it  could  assume  that  the  cost  of  IBM  equipment  would  be  as  low 
as  the  cost  of  Control  Data  equipment. 

(b)  Similarly,  in  recent  competition  at  Washington  State  Uuiversitv  between 
an  IBM  360/67  system  nnd  a  rONTROL  DATA  6^00  system,  a  receipt  of  t^he 
order  by  Control  Data  would  have  resulted  in  installation  of  the  first  6000  series 
equipment  in  the  Pacific  Northwest.  Aware  of  this,  as  well  as  of  the  considerable 
prestige  of  Washington  State  computer  personnel,  IBM  offered  an  educational 
discount,  gift  or  consignment  of  certain  peripheral  equipment,  reduction  of 
rental  on  presently  leased  IBM  equipment  to  10%  of  normal  rental  for  at  least 
a  four-month  period  during  conversion  to  the  new  equipment,  furnishing  of  ex- 
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tiaordin.-iry  sendee  personnel  to  influence  the  sale,  and,  probably,  a  buyback  in 
the  form  of  a  joint  software  research  iirogram.  Washington  State  decided  to 
acquire  the  IBM  360/67. 

(c)  La^Yrence  Radiation  Laboratory,  operated  by  the  University  of  California 
for  the  Atomic  Energy  Commission  at  Livermore,  California  is  one  of  Control 
Data's  major  customers.  Livermore  is  also  one  of  the  most  prestigious  computer 
users  in  the  world  and  has  for  years  operated  the  world's  largest  known  ag- 
gregation of  computers.  In  recent  competition  for  sale  or  lease  of  a  computer 
system  having  the  power  of  the  CONTROL  DATA  6800  system,  IB:M  offered  a 
combination  of  inducements  having  the  practical  effect  of  reducing  the  cost  to 
the  customer  of  a  $4,000,000  to  $6,000,000  system  to  approximately  $1,000,000.  The 
inducements  included  a  buy-back  by  IBM  of  time  on  the  system  and  of  pro- 
gramming services  to  be  performed  by  the  customer ;  interim  installation  of  a 
360/75  system,  the  rentals  for  which  would  be  in  part  applicable  against  the 
purchase  price  for  the  360/95  system  ultimately  to  be  installed ;  and  some  type 
of  arranj^ement  whereby  peripheral  equipment  would  be  provided  fi'ee  of  charge 
for  a  year.  During  negotiations  IBM  also  indicated  to  the  customer  that  it  was 
considering  setting  up  an  IBM  research  laboratory  in  or  near  Livermore, 
California. 

Ii.  "Fighting"  Machines 

Preliminary  investigation  suggests  that  IBM  has  made  use  of  "fighting" 
macliines  on  various  occasions.  Where  IBM  has  found  gaps  or  weaknesses  in 
particular  segments  of  its  product  line  resulting  in  competitors  realizing  sig- 
nificant sales  IBM  has  responded  by  introducing  equipment  specifically  designed 
to  fill  the  gaps  and  eliminate  the  competition,  which  equipment  apparently  has 
been  priced  below  IBM's  usual  margin  of  profit. 

Data  on  IBM's  profits  on  specific  pieces  of  equipment  is  not  available  to  Con- 
trol Data.  However,  Control  Data  can  infer  on  the  l)asis  of  price/performance 
information  that  the  IBM  equipment  referred  to  below  was  "fighting"  equipment 
priced  below  usual  profit  margins.  It  is  suggested  that  this  area  would  be  a 
fruitful  one  for  further  investigation. 

Information  now  available  indicates  at  least  two  IBM  computers  which  are 
"fighting"  machines,  the  7044  and  the  360/44. 

(a)  lOIflf.  IBM's  first  large-scale,  solid-state  scientific  computer  was  the  7090, 
first  installed  in  November,  1959.  An  average  7090  system  sold  for  $3,048,000  and 
leased  for  $67,400  per  month.  Suitable  only  for  scientific  applications,  it  had  a 
Gibson  Scientific  Mix  value  of  5.82  microseconds  per  average  instruction,  the  mix 
value  being  a  measure  of  power  of  a  computer  for  scientific  applications,  a  lower 
value  indicating  a  more  powerful  computer. 

In  Jauuai-y  1960,  Control  Data  installed  its  first  1004  compnter.  The  1604  was 
about  two-thirds  the  IBM  7090  in  performance,  having  a  Gibson  Scientific  Mix 
value  of  8.22,  and  one-half  of  the  7090  in  price,  selling  for  $1,410,000  and  leasing 
for  $42,000  per  month.  The  1604  achieved  significant  success,  for  IBM  had  no 
equipment  in  this  price  and  performance  category. 

IBiNI.  therefore,  introduced  the  7044,  the  first  such  computer  being  installed  in 
June  1963.  The  introduction  of  the  7044  delivered  a  staggering  blow  to  Control 
Data  and  for  all  practical  purposes  ended  marketing  of  the  CONTROL  DATA 
1604,  l)eing  equivalent  or  superior  to  the  1604  in  perfoi-mance  with  a  Gibson 
Scientific  Mix  value  of  5.36  and  renting  for  25%  less  than  the  1604  or  $31,800  per 
month.  The  7044  sold  for  $1,957,000.  Note  that  while  the  mix  value  of  the  7044 
and  7090  were  essentially  equivalent,  IBM  offered  the  7044  at  one-half  the  lease 
price  of  the  7090  and  two-thirds  the  sale  price  of  the  7090. 

(1>)  360/U-  The  IBM  360/44  was  not  a  part  of  IBM's  original  April  1964 
announcement  of  the  360  Series.  It  was  not  announced  until  August  1965.  There 
is  reason  to  believe  that  it  was  introduced  specificallv  to  eliminate  the  competition 
of  the  CONTROL  DATA  3200,  a  machine  which  was  effectively  taking  advantage 
of  a  gap  in  the  IBM  product  line.  There  is  also  reason  to  believe  that  IBM  is 
realizing  a  much  lower  rate  of  profit  on  the  360/44  than  on  most  other  equipment. 
This  is  suggested  by  the  follo\\ing  data  on  prices  and  performance  of  the  CON- 
TROL DATA  3200,  the  IBM  360/44.  and  the  IBM  360/40  and  360/50  which  were 
a  part  of  the  original  360  Series  announcement  and  were  IBM's  primary  offerings 
to  compete  with  tlie  CONTROL  DATA  3200  before  the  360/44  was  announced. 
Gibson  mix  values  are  in  microseconds  per  average  instruction  and  a  lower  value 
indicates  a  more  ixtwerful  computer. 
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Average  system 
Lease  (per 


Mix  value 


Model                                Installation  date  montti)  Purchase  Scientific  Business 

IBM: 

360/40 April  1965 $12,500  $611,000  22.46  66.23-. 

360/44 June  1966 9,800  422,000  4.64 

360/50 Augustl965 18,000  883,000  5.71  27.14- 

Control  Data:  3200. __..  June  1964 11,500  541,000  3.70  22.15 


It  will  be  noted  that  the  IBM  360/44  while  having  a  scientific  mix  value  essentially 
equivalent  to  the  360/50  sells  and  leases  for  one-half  its  price.  Further,  the 
CONTROL  DATA  3200,  priced  at  somewhat  less  than  the  360/40  and  substantially 
less  than  the  360/50  although  outperforming  both  is  now  faced  with  a  machine, 
the  360/44,  having  substantially  the  same  scientific  mix  value  and  leasing  and 
selling  for  significantly  less. 

5.  Refusal  to  Lease  to  Competitors. 

In  addition  to  IBM's  predatory  pricing  policies,  TB]M  has  recently  launched  a 
direct  attack  against  its  competitors  in  their  capacity  as  IBM  customers.  On 
December  11,  1964,  in  a  letter  from  MeWhirtle,  the  president  of  IBM's  industrial 
products  division,  to  Norris,  Control  Data's  president,  IBM  announced  that  effec- 
tive that  day  "IBM  equipment  which  is  to  he  remarketed  by  other  equipment 
manufacturers  (would)  be  available  on  purchase  terms  only."  Previously,  equip- 
ment manufacturers  requiring  certain  IBM  equipment  to  complete  systems  to  be 
leased  to  their  customers  could  lease  the  equipment  from  IBM  for  sublease  to 
customers. 

For  competing  computer  manufacturers,  the  IBM  equipment  that  was  the  .sub- 
ject of  tliis  announcement  is  of  immense  importance  in  assembling  and  in  selling 
their  own  computer  systems.  The  CONTROL  DATA  3000  and  6000  Series  coin- 
puter  systems,  for  example,  utilize  IBM-manufactured  chain  printers  and  data 
cells.  In  terms  of  percentage  of  system  cost,  the  IBM  equipment  wlien  used  com- 
prises ten  to  fifty  percent  of  the  cost  of  these  systems. 

The  economic  effect  of  the  new  policy  on  IBM's  competitors  is  enormously 
destructive.  By  forcing  its  less-financially  advantaged  competitors  to  purchase 
such  equipment  at  retail  prices,  IBM  has  placed  them  in  an  untenable  position. 
If  Control  Data  makes  a  heavy  capital  investment  by  purchasing  such  equipment 
outright  and  then  attempts  to  achieve  some  return  on  that  investment,  it  is  not 
competitive  wih  IBM.  If,  on  the  other  hand,  Control  Data  passes  the  eipupment 
on  at  cost  to  its  customers,  thus  remaining  competitive,  it  is  still  crippled  in  its 
competitive  battles  with  IBM  by  having  much  of  its  capital  tied  up  in  an  un- 
profitable venture.  Finally,  if  in  order  to  free  its  capital.  Control  Data  purchases 
on  a  time-payment  plan  from  IBM,  it  must  lease  the  equipment  at  a  loss  to  remain 
competitive.  Control  Data  is  economically  unable  to  comijete  whichever  course  it 
takes  in  response  to  the  new  IBM  policy. 

The  effect  of  the  new  policy  can  be  highlighted  arithmetically.  Assume  Control 
Data  has  $5,000,000  to  utilize  in  building  computer  systems.  Assume,  additionally, 
that  20%  of  each  system  is  IBM  equipment,  and  that  each  system  costs  $100,000. 
If  Control  Data  had  to  invest  $80,000  in  each  system,  the  $20,000  of  IBM  equip- 
ment being  leased  from  IBM,  Control  Data  could  produce  62.5  computers.  Because 
the  new  IBM  policy  forces  Control  Data  to  invest  $100,000  in  each  system.  Control 
Data  is  only  able  to  produce  50  systems.  The  deleterious  effect  of  the  policy  on 
Control  Data's  ability  to  compete  \vith  IBM  is  obvious. 

The  economic  effect  cannot  be  avoided.  Thei*e  are  presently  no  alternative 
sources  of  supply  for  comparable  equipment.  Further,  most  customers  are  un- 
willing to  lease  such  equipment  directly  from  IBAI  for  use  with  a  Control  Data 
system,  since  that  course  of  action  would  divide  responsibility  for  system  main- 
tenance and  would  create  problems  of  on-.site  integration  of  the  system. 

IBM.  in  its  letter  of  December  11,  1964,  claimed  that  the  new  policy  was  neces- 
sary to  protect  it  "from  the  risk  of  large-scale  rental  discontinuances."  This  is 
simply  not  the  case  and.  in  fact,  is  only  a  gloss  designed  to  obscure  IBM's 
predatory  purposes.  First,  that  same  risk  is  run  with  every  rental  customer — 
only  those  customers  who  are  also  competitors  are  singled  out  for  disadvan- 
tageous treatment.  Second,  since  IBM's  competitor-customers  do  not  manufacture 
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the  equipment  they  leuse  from  IBM,  they  will  not  iu  fact  discontinue  the  leases. 
The  only  reason  that  exists  for  the  new  policy  is  to  make  it  materially  more 
difficult  for  IBM's  competitoi's  to  effectively  compete  with  it. 

It  has  been  suggested  that  the  new  IBM  policy  is  necessary  because  com- 
petitors leasing  from  it  have  often  entered  orders  for  quantities  of  equipment 
in  excess  of  their  needs  with  the  intent  of  cancelling  these  excess  orders  before 
delivery.  If  IBM  is  unable  to  protect  itself  from  such  conduct,  it  is  argued.  IBM 
will  find  itself  vastly  overstocked  in  certain  e<iuipment.  Of  course,  if  such  excess 
ordering  does  exist,  IBM  ought  to  be  able  to  protect  itself.  But  such  protection 
does  not  require  and  cannot  take  the  form  of  an  exclusionary  device.  IBISI"s 
interests  could  be  equally  well  secured  by  a  penalty  clause  for  cancellation  before 
delivery  or  by  a  mandatory  one-year  lease  or  by  some  other  coutractural  pro- 
vision. It  is  unnecessary  for  this  purpose  that  IBM's  competitors  be  required 
to  make  a  large  capital  investment  in  IBISI  equipment.  IBM's  monopolistic 
practice  does  not  become  any  less  violative  because  a  business  reason  can  be 
advanced  to  support  it  wlien  that  business  reason  can  be  satisfied  in  other  non- 
monopolistic  ways. 

C.  Miscellaneous  unfair  trade  practices 

This  section  of  the  Report  deals  with  miseellanenus  inilav.-ful  practices  en- 
gaged in  by  IBM  having  the  effect  and  intent  of  preserving  its  monopoly  position 
and  preventing  competition  in  the  computer  market  by  Control  Data  and  other 
manufacturers.  Some  of  the  practices  such  as  disparagement  of  Control  Data 
and  coercion  of  customers  are  believed  to  result  from  IBM  salesmen's  desperate 
fear  of  losing  any  business.  IBM  has  created  an  atmosphere  which  encourages 
its  salesmen  to  go  to  any  length  to  obtain  or  retain  computer  customers.  The 
pressure  from  above  stems  partly  from  IBM's  sales  commission  policy  which 
reportedly  penalizes  a  salesman  for  losing  an  existing  customer  by  requiring 
that  he  repay  the  original  commission  on  the  applicable  machine,  whether  or 
not  he  was  responsible  for  the  original  sale  or  lease.  IBM  salesmen  are  further 
subjected  to  strict  accountability  and,  at  times,  punitive  action  by  their  superiors 
in  any  case  of  a  lost  account  or  lost  order.  In  several  instances,  it  has  been  noted 
that  an  IBM  salesman  has  Iteen  taken  off  an  account  or  reassigned  to  other 
territory  following  loss  of  an  account.  The  actions  of  IBIM  salesmen  in  the  market 
place  constitute  policy  in  action  and  these,  rather  than  any  carefully  drawn 
written  policy,  are  the  measure  of  legality  of  IBM's  conduct. 

The  trade  practices  described  below  are  submitted  in  response  to  requests 
from  the  Antitrust  Division  that  Control  Data  report  conditions  encountered 
in  the  market  place.  In  many  instances  they  also  serve  to  characterize  and  con- 
firm the  anticompetitive  activity  and  predatory  intent  described  previously. 
Viewed  collectively,  all  of  the  activities  complete,  we  submit,  a  pattern  of  attemi)t 
to  monopolize  and  abuse  of  monopoly  power  by  IB]M.  The  practices  took  place 
primarily  in  1964  and  1965,  after  the  .July  1963  announcement  by  Control  Data 
of  its  6000  Series  of  computers  and  coincidental  with  various' "Stop  Control 
Data"  statements  by  IBM  management. 

i.  Disparagement  of  Control  Data 

At  several  accounts  during  1965  competition  with  IBM,  Control  Data  lias 
learned  that  IBM  sales  personnel  have  made  false  representations  to  prospective 
customei-s,  including  the  following: 

(a)  Repeatedly  advising  a  certain  midwest  industrial  prospect  that  it 
would  be  risky  to  deal  with  Control  Data  because  the  company  was  on 
"shaky  financial  grounds."  Representations  of  similar  tenor  were  also  re- 
portedly made  to  another  midwestern  customer. 

(b)  Representing  to  a  large  west  coast  industrial  prospect  following  com- 
pletion of  performance  tests  by  Control  Data,  that  the  software  proposed  by 
Control  Data  would  not  perform  as  proposed,  either  stating  directlv  or  by 
implementation  that  Control  Data  had  cheated  on  the  tests  or  lied"  to  the 
customer.  IBai  representatives  persuaded  the  customer  to  require  a  re- 
testing  in  the  presence  of  witnesses.  Re-testing  was  in  fact  concluded  satis- 
factorily and  in  the  presence  of  witnesses. 

(c)  Representing  to  a  southern  university  and  to  a  midwest  chemical 
company  to  the  effect  that  Control  Data's  computers  required  excessive 
maintenance,  with  the  obvious  implication  that  Control  Data's  hardware 
was  inferior. 
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(d)  Representing  to  an  investor  through  a  top  level  IB'Sl  executive  that 
IBM  would  force  Control  Data  into  a  weak  position  in  the  computer  market, 
the  investor,  being  exhorted  to  sell  any  Control  Data  stock  he  might  own : 
further,  representing  to  the  investor  that  major  proposals  including  the 
University  of  Texas,  which  involved  competition  with  Control  Data,  would 
be  personally  reviewed  by  IBM's  top  management  and  that  IBM  did  not  in- 
tend to  lose*  any  more  of  the  university  market  and  was,  accordingly,  re- 
turning to  a  60%  discount  to  educational  institutions.  The  obvious  effect  of 
these  representations  to  a  single  investor  was  to  open  the  door  to  widespread 
repetition  through  investment  grapevines. 

2.  Intimidation  and  Coercion  of  Customers 

(a)  Customer  Procurement  Personnel.  IBM's  practices  in  this  area  must  be 
considered  against  the  following  background.  IBM's  monopoly  has  created 
customer  resistance  to  changing  brands  of  computers.  Nearly  all  prospects  for 
Control  Data  computers  are  existing  IBM  customers  and  "status  quo  inertia"  is 
very  widespread.  Only  the  very  highly  technically  qualified  user  personnel  and 
purchasing  agents  are  able  to  make  comparative  evaluations  between  IBM  com- 
puters and  other  computers.  These  people  are  scarce  and  are  found  primarily 
at  such  agencies  as  the  Atomic  Energy  Commission,  the  Department  of  Defense 
and  large  universities.  Absent  qualifications  to  critically  compare  competing 
equipment,  the  tendancy  is  to  purchase  IBM  because  that  is  the  best  known 
brand.  Such  a  decision  need  not  be  justified  to  superiors,  whereas  purchase  of  a 
non-IBM  computer  may  require  extensive  justification.  Because  of  this  predispo- 
sition to  question  any  decision  against  IBM,  customer  personnel  responsible  for 
deciding  upon  computer  acquistiious  are  peculiarly  vulnerable  to  intimidiation 
by  ovei'-aggressive  salesmen. 

'  This  vulnerability  may  be  intensified  in  the  case  of  lower  eclielon  customer 
procurement  personnel  because  their  superio-rs  may  well  be  former  IBM  em- 
ployees. A  substantial  portion  of  computer  customers  rely  upon  employees  or 
independent  consultants  who  are  IBM  alumni  for  advice  and  decisions  on  com- 
puter acquisitions. 

One  of  the  most  flagrant  examples  of  intimidation  by  an  IBM  salesman  oc- 
curred in  recent  competition  between  an  IBM  360/30  and  a  CONTROL  DATA 
3100  at  a  west  coast  local  government  agency.  The  customer's  computer  manager 
advised  the  Control  Data  salesman  that  he  was  fearful  of  losing  his  job.  He  had 
recommended  the  Control  Data  machine  and  believes  that  the  IBM  representa- 
tive then  went  to  his  superior  and  stated  that  he  was  incompetent  and  should  be 
replaced.  According  to  the  computer  manager,  his  predecessor  had  recommended 
acquisition  of  a  computer  other  than  IBM  and  had  forthwith  been  fired. 

(b)  Other  Coercion.  Another  IBM  practice  has  been  described  as  a  "burning 
the  match  offer".  It  is  exemplified  by  competition  last  September  between  IBM 
and  Control  Data  at  a  California  industrial  prospect.  The  customer  notified  IBM 
that  it  was  going  to  replace  its  IBM  Model  7044  computer  with  a  Control  Data 
conqniter  as  of  a  date  certain.  Due  to  problems  in  negotiating  all  of  the  contract 
details  with  Control  Data,  the  customer  later  advised  IBM  that  it  would  like  to 
continue  renting  the  7044  several  months  past  the  specified  change-over  date. 
IBM's  response  was  that  unless  the  customer  contracted  for  an  IBM  360  vSeries 
computer  within  48  hours,  no  extension  could  be  granted  as  the  Model  7044  had 
lieen  sold  to  a  third  party.  A  contract  for  a  360  computer  would  resolve  the  prolv 
lem,  however,  and  a  Model  7044  would  be  made  available  to  the  customer  on  an 
interim  basis. 

Similar  coercion  was  exerted  upon  a  major  midwestern  medical  account  by  an 
IBM  vice  president.  When  the  customer  considered  procuring  a  Control  Data 
computer  to  supplement  or  replace  exis-ting  IBM  machines,  the  vice  president  ad- 
vised the  customer  that  unless  IBM  equipment  were  ordered  a  team  of  some  27 
IBINI  engineers  would  be  withdrawn.  This  team  had  been  working  with  the 
customer,  free  of  charge,  conducting  advanced  systems  development  research  for 
the  mutual  advantage  of  IBM  and  the  customer. 

S.  Reciprocity 

IBM  has  engaged  in  various  forms  of  reciprocity  with  its  customers  and 
sujipliers. 

One  such  tactic  involves  the  investment  of  large  sums  of  money  for  new  fac- 
tories or  assembly  plants  at  or  near  the  customer's  place  of  business.  Several  such 
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announcements  have  been  timed  to  coincide  with  fierce  competitive  efforts  be- 
tween IBM  and  Control  Data.  The  obvious  economic  advantage  to  the  customer 
and  the  entire  surrounding  area  is  a  persuasive  sales  implement  in  this  situation. 

An  example  of  this  occurred  recently  in  the  southern  part  of  the  United  States, 
where  IBM  reportedly  has  leased  land  for  its  new  plant  from  its  customer  and  will 
buy  back  time  from  the  customer  on  a  yet-to-be-installed  360/67  time  sharing 
computer  system.  One  of  the  architects  of  the  overall  marketing  arrangement  is 
a  former  employee  of  IBM  often  referred  to  as  the  "father  of  the  360  Series.'" 
This  IBM  alumnus  is  presently  an  employee  of  the  customer  but  reportedly  is  still 
receiving  retainer  compensation  from  IBM. 

Another  example  occurred  during  a  competitive  situation  in  a  section  of  the 
western  United  States.  IBM  announced  plans  to  build  a  large  manufacturing 
plan  there  within  days  after  announcement  of  a  single  sale  by  Control  Data  in 
this  geographical  area,  which  has  large  potential  for  additional  computer  sales. 
This  announcement  was  made  by  Mr.  Thomas  J.  Watson,  Jr.,  coincidentally  with 
a  dinner  meeting  attended  by  the  area's  most  influential  computer  prospects. 

A  number  of  IBM  gifts  of  buildings  to  accommodate  university  computer  cen- 
ters offer  additional  inferences  of  the  type  of  reciprocity. 

Incomplete  investigation  also  has  revealed  a  number  of  instances  where  de- 
posits of  funds  in  the  million  dollar  range  have  been  made  by  IBM  in  certain 
banks  with  no  legitimate  business  reason.  Control  Data  does  not  have  the  facts 
as  to  the  coincidence  of  these  deposits  and  competition  for  computer  procurement 
at  these  banks.  We  believe,  however,  that  a  Civil  Investigative  Demand  would 
disclose  a  number  of  instances  of  implied,  if  not  contractual,  reciprocity  between 
these  banks  and  IBM. 

Supplier  reciprocity  is  suggested  in  the  relationship  between  Fairchild  Camera 
and  Instrument  Corporation  and  IBM.  The  chairman  of  Fairchild's  executive 
committee  is  a  director  of  IBM.  IBM  purchases  several  items  from  Fairchild  and 
Fairchild,  in  return,  uses  IBM  and  its  subsidiary.  Service  Bureau  Corporation, 
for  its  data  processing  needs.  Further,  a  design  and  patent  cross-licensing  agree- 
ment between  the  two  companies  recently  was  announced.  The  question  arising 
from  these  facts  is.  "Would  an  illegal  reciprocity  pattern  unfold  in  response  to  a 
Civil  Investigative  Demand  requesting  details  of  these  various  company  inter- 
changes?" 

4.  Undue  Influence  of  Customers'  Specifications  and  Tests 

A  substantial  portion  of  requests  for  computer  proposals  published  by  pros- 
pective purchasers  contain  specifications  which  are  oriented  toward  or  actually 
copied  from  IBM  literature — sometimes  with  the  assistance  of  IBM  employees 
handling  these  customer  accounts.  Many  are  biased  in  favor  of  IBM  because  cus- 
tomers naturally  use  the  monopolist  in  the  field  as  a  standard  and  because  many 
procurement  committees  are  composed  of  one  or  more  IBM  "alumni".  Competition 
at  NASA,  for  instance,  has  been  reduced  to  almost  a  minimum  because  IBM  has 
gratuitously  acted  as  NASA's  computer  evaluator  and  has  recommended  that 
IBM  be  selected  as  sole  source  supplier,  at  least  as  to  certain  of  the  NASA  sys- 
tems. NASA's  recent  recognition  of  the  need  for  additional  competition  is  re- 
flected in  the  letter  of  Mr.  James  Webb,  dated  December  7,  1965,  a  copy  of  which  is 
attached  as  Appendix  11,  referring  to  NASA's  "future  plans  to  increase 
competition." 

Not  all  biased  specifications  and  tests  are  the  normal  or  inevitable  result  of 
monopoly  conditions.  At  one  government  computer  procurement  in  1965,  a  group 
of  four  customer  employees  were,  in  varying  degrees,  instrumental  in  evaluating 
the  customer's  needs.  Competitive  tests  were  set  up  to  be  run  on  a  Control  Data 
computer  as  against  an  IBM  computer  to  assist  the  customer  in  choosing  between 
the  two  competitors.  Of  twenty  separate  tests  proposed,  one  of  the  four  employees 
selected  thirteen  to  be  run  in  the  competition.  All  thirteen  of  these  tests  had  for- 
merly been  operated  successfully  on  the  IBM  computer  and  none  of  the  remaining 
seven  tests  had  been  so  run.  When  the  contract  was  nonethe'ess  awarded  to  Con- 
trol Data,  all  four  of  the  employees  left  the  customer  to  take  employment  with 
IBM. 

In  addition  to  being  instrumental  at  many  customer  sites  in  drafting  specifica- 
tions and  influencing  tests.  IBM  reportedly  has  in  at  least  one  instance  prepared 
and  submitted  to  a  customer,  a  government  agency,  false  results  in  response  to  the 
customer's  request  that  competing  suppliers  perform  "benchmark"  tests  of  their 
respective  machines. 

These  situations  lead  us  to  suggest  that  an  investigation  of  IBM's  activities 
would  disclose  other  improprieties  in  this  area  of  trade  practices. 
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5.  Patent  Practices 

IBM  has  taken  advantage  of  its  ownership  of  thousands  of  patents  relating  to 
electronic  data  processing,  the  development  of  which  in  a  significant  sense  was 
substantially  financed  by  the  U.S.  Government,  to  prevent  and  hinder  competi- 
tion from  Control  Data  in  the  computer  market.  While  repeatedly  threatening 
Control  Data  with  serious  patent  infringement  litigation,  IBM  has  refused  to 
license  Control  Data  under  its  patents  on  reasonable  terms  or  on  terms  as  favor- 
able as  it  has  offered  to  most  other  computer  manufacturers,  with  whom  IBM 
has  entered  into  a  patent  pool  from  which  Control  Data  is  excluded. 

The  U.S.  Government,  particularly  the  Department  of  Defense,  has  been  the 
principal  financier  and  stimulus  behind  electronic  digital  computer  development 
in  the  U.S.  Defense  Department  computer  experts  have  stated  that  DOD  has 
spent  on  an  average  of  $150  million  per  year  directly  supporting  computer  re- 
search and  development  over  the  past  ten  to  fifteen  years,  plus  considerable  indi- 
rect support  by  way  of  research  and  development  monies  made  available  out  of 
profits  on  standard  computer  products  purchased  by  DOD.  These  experts  state 
that  the  U.S.  computer  art  has  been  largely  supported  and  moved  ahead  by  DOD 
monies.  IBM  has  been  the  primary  beneficiary  of  this  direct  DOD  research  and 
development  support.  IBM  has  probably  received  upwards  of  a  billion  doPars  of 
research  and  development  funds  from  the  U.S.  government  directly  and  it  is 
largely  on  this  base  that  IBM's  technology  is  built.  In  addition,  IBM  receives 
70-80  per  cent  of  revenues  paid  by  the  U.S.  government  for  standard  computing 
systems,  said  revenues  indirectly  supporting  additional  large  amounts  of  IBM's 
research  and  development  program.  Under  these  circumstances  IBM  has  built  a 
patent  portfolio  of  approximately  3,000  U.S.  patents  and  8.000  foreign  patents. 

IBM  has  royalty-free  cross-licenses  with  most  of  the  large  companies  who  are 
its  competitors  in  the  computer  field,  including  Sperry  Rand.  RCA.  Honeywell, 
International  Compiiters  &  Tabulators,  Ltd.  (England),  Burroughs.  Philips 
(Holland),  Teleregister,  Siemens  (Germany)  and  others.  By  these  royalty-free 
cross-license  agreements,  IBM  and  its  major  competitors  other  than  Control  Data 
have  insulated  themselves  from  patent  infringement  attacks,  creating  what  is 
probably  one  of  the  largest  single  patent  pools  in  the  world.  Having  created 
these  cross-licensing  arrangements,  several  of  the  participants,  including  Sperry 
Rand  and  Honeywell,  have  filed  patent  suits  against  Control  Data,  and  IBM  has 
threatened  to  do  so. 

Patent  licensing  discussions  between  Control  Data  and  IBM,  instituted  at  the 
initiative  of  IBM,  have  continued  for  several  years.  However,  imlike  its  treat- 
ment of  other  manufacturers.  IBM  proposes  that  Control  Data  pay  IBM  royal- 
ties, claiming  that  it  has  no  need  for  any  Control  Data  patents.  In  fact,  the 
measure  which  IBM  uses  to  establish  the  amount  Control  Data  should  pay  for 
such  a  license  has  been  equated  by  an  IBM  executive  to  the  alternate  cost  to 
Control  Data  to  defend  itself  against  a  lawsuit  by  IBM. 

IBM  has  also  demanded  other  provisions  in  any  patent  license  to  be  granted 
to  Control  Data  which  belie  any  intent  to  enter  into  a  fair  agreement  and  sug- 
gest that  IBM's  primary  purpose  is  to  coerce  and  intimated  Control  Data.  IBM 
thus  far  has  made  no  serious  offers  to  grant  a  license  under  a  single  patent  for 
any  appreciable  amount  less  than  the  rate  for  two  or  more  or  all  of  its  patents, 
thereby  coercing  Control  Data  to  make  an  umbrella  license  for  a  package  com- 
prising all  or  most  of  IBM's  foreign  and  domestic  electronic  data  processing 
patents.  To  take  such  a  license  is  to  admit  validity  of  all  patents  in  the  package. 
IBM  has  also  insisted  on  other  unreasonable  provisions,  including  a  grant-back 
by  Control  Data  of  licenses  of  its  patents  to  IBM  notwithstanding  IBM's  state- 
ments that  it  feels  no  need  for  such  Control  Data  patents. 

IBM's  discriminatory,  imreasonable  and  coercive  treatment  of  Control  Data 
in  the  area  of  patents — particularly  its  demand  that  Control  Data  suffer  the 
competitive  disadvantage  of  paying  royalties  not  exacted  from  others — con- 
stitutes unlawful  monopolization  and  attempt  to  monopolize. 

6.  Other  Practices 

Control  Data  believes  that  IBM  has  attempted  to  monopolize  and  abused  its 
monopoly  power  in  the  following  additional  areas,  but  as  yet  has  insuflScient 
documentation  to  warrant  a  more  detailed  statement. 

(a)  IBM  has  established  an  exclusive  organization  comprising  certain  of  its 
customers,  known  as  SHARE.  Only  customers  using  IBM's  larger  systems  are 
qualified  members.  Developmental  work  on  computer  programs  by  IBM  and  by 
members  of  SHARE  is  made  available  to  all  members  with  IBM  acting  as  dis- 
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tributor,  free  of  charge.  IBM  maintains  SHARE'S  program  library  and  distributes 
its  programs  to  members  upon  their  request.  The  programs  are  normally  made 
available  exclusively  to  SHARE  members. 

IBM  and  SHARE  have  recently  jointly  developed  a  new  program  language 
("NPL"),  later  changed  to  "PL-l".  Control  Data  requested  an  opportunity  to 
participate  in  the  development  of  this  language,  but  IBM  refused.  IBM,  with 
its  large  percentage  of  the  market,  sets  de  facto  standards  in  programming 
languages  as  well  as  in  hardware.  Control  Data  must  insure  that  this  new 
language  can  be  utilized  on  its  equipment.  Although  the  language  specifications 
eventually  are  being  made  available  publicly,  the  lead  time  IBM  gains  in  re- 
fusing others  access  to  the  development  of  new  languages  tends  to  further 
entrench  and  extend  IBM's  monopoly. 

As  an  adjunct  of  the  IBM  360  Series,  IBM  announced  in  1964  that  it  would 
change  the  codes,  recording  densities,  signal  intensities  and  other  characteristics 
of  its  magnetic  tape.  Having  made  this  announcement,  it  was  many  months  be- 
fore IBM  disclosed  any  information  on  what  these  new  standards  would  be. 
Recently,  however,  IBM  has  disclosed  these  new  standards  and  once  again  its 
competitors,  including  the  independent  suppliers  of  peripheral  equipment,  must 
adapt  to  them.  Only  after  all  the  details  of  the  new  IBM  standards  are  made 
known  will  competitors  be  able  to  modify  their  products  to  achieve  compati- 
bility. Such  modification  will  thereafter  take  at  least  two  years  and  cost  millions 
of  dollars ;  in  the  interim  IBM  will  have  a  tremendous  competitive  advantage. 

(b)  IBM's  written  corporate  policy  precludes  further  sales  efforts  by  its  sales- 
men after  a  customer  is  committed  to  a  competitor's  machine.  Any  such  activi- 
ties by  IBM  salesmen,  contrary  to  this  policy,  might  also  constitute  monopolizing 
under  the  antitrust  laws  or  the  independent  tort  of  "interference  with  con- 
tractual relations."  It  is  believed  that  IBM,  in  violation  of  this  policy,  has  con- 
tinued and  intensified  its  sales  efforts  with  respect  to  certain  customers  after 
the  award  of  a  contract  to  Control  Data.  If  further  Investigation  confirms  this 
belief,  the  details  will  be  made  available  to  the  Antitrust  Division,  if  requested. 

(c)  Paragraph  VIII  of  the  19.56  Consent  Decree  proscribes  IBM's  activities 
with  respect  to  its  service  bureau.  Shortly  after  entry  of  the  decree,  IBM  estab- 
lished its  data  centers  division  and,  more  recently,  its  test  centers.  Through 
manipulation  of  these  two  centers,  which  IBM  currently  operates  in  a  number 
of  cities,  and  by  controlling  the  activities  of  Service  Bureau  Corporation,  its 
wholly-owned  subsidiary,  it  is  believed  that  IBM  is  using  its  position  in  the  data 
processing  industry  to  monopolize  the  computer  industry. 

ni.    SUGGESTED   RELIEF 

(A)  The  major  underpinnings  of  IBM's  monopoly  power  have  been  its  tre- 
mendous assets  and  its  ability  to  spread  its  development  costs  over  the  many 
units  of  equipment  sold.  The  most  effective  means  of  neutralizing  this  monopoly 
power  would  be  to  divest  IBM  of  those  assets  which  have  given  it  much  of  its 
financial  strength,  but  the  absence  of  which  will  not  impair  its  ability  to  compete 
as  a  computer  manufacturer.  Divestitute  of  IBM's  typewriters,  dictating  equip- 
ment, tabulating  equipment,  data  processing,  and  computer  peripheral  equip- 
ment (printers,  memory  units,  and  tapes,  discs,  and  drums)  division  would  reduce 
IBM's  financial  muscle  and  impair  its  ability  to  engage  in  those  predatory 
activities  in  the  computer  market  which  we  have  described.  Tlie  deletion  of  the 
peripheral  equipment  division  would  also  deprive  IBM  of  the  sales  tool  of  offer- 
ing a  full  line  of  computer  equipment  and  would  place  it  in  the  same  posture 
in  the  market  place  as  its  competitors.  The  availability  of  said  peripheral  equip- 
ment to  IBM's  competitors  and  to  IBM  at  uniform  specifications,  terms  and 
prices  would  assure  competitive  compatibility  in  the  industry.  Finally,  such 
divestiture  would  have  the  additional  collateral  advantage  of  restoring  com- 
petition to  the  peripheral  equipment  market,  which  at  the  present  time  is 
strangling  under  IBM's  monopoly  hold. 

(B)  An  alternative  to  divestiture,  designed  to  achieve  the  same  result,  would 
be  a  provision,  similar  to  that  found  in  the  1956  Consent  Decree,  requiring  IBM 
over  a  period  of  time  to  reduce  its  market  share  with  respect  to  all  markets  and 
all  relevant  products  in  the  electronic  data  proces.sing  field  to  no  more  than  50%. 

(C)  To  avoid  in  the  future  IBM's  u.se  of  "paper  machines"  as  a  means  of 
forestalling  sales  by  its  competitors,  IBM  should  be  prohibited  from  selling, 
advertising  or  taking  orders  for  computer  systems  not  yet  operational  in  its 
laboratories  and  from  specifying  delivery  dates  which  it  cannot  reasonably 
meet.  Special  computers  specified  by  customers  would  be  excepted  from  this 
prohibition. 
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(D)  Because  IBM  has  installed  over  70%  of  the  computers  now  in  operation, 
and  because  computer  customers  require  that  machines  be  compatible,  IBM 
constructively  sets  the  hardware  and  software  standards  for  the  industry.  Any 
changes  in  such  standards  by  IBM  requires  immediate  copying  by  its  competitors 
if  they  are  to  survive.  In  the  past,  IBM  has  kept  these  technical  changes  secret 
until  they  are  to  be  marketed,  thus  gaining  valuable  lead  time  over  its  competi- 
tors. So  long  as  IBM  retains  its  monopoly  position,  it  must  be  required  to  reveal 
these  hardware  and  software  changes  far  enough  in  advance  of  its  marketing  so 
that  its  competitors  can  adapt  and  continue  to  compete  in  equal  time.  IBM  must 
not  be  able  to  drive  its  competitors  from  the  market  place  for  a  period  of  time 
simply  by  making  technical  changes  in  its  equipment.  Also,  IBM  must  be  required 
to  separate  itself  from  its  customer  software  group,  SHARE,  or  to  open  member- 
ship in  that  group  to  all  its  competitors  so  long  as  that  organization  is  used  as  a 
means  of  making  technical  changes,  such  as  the  development  of  a  new  program- 
ming language,  which  will  retard  IBM's  competitors. 

(E)  With  respect  to  pricing,  IBM  should  be 

il.  Prohibited  from  selling  or  leasing  below  cost. 

2.  Prohibited  from  discriminatorily  pricing  in  any  market  so  as  to  preclude 
the  special  discounts  IBM  has  given  in  the  past  to  those  customers  to  whom 
sales  would  be  the  most  promotive  of  further  sales  to  others. 

3.  Required,  in  order  to  prevent  avoidance  of  the  provisions  of  any  decree, 
to  make  all  offers  to  sell  in  writing  and  to  price  separately,  and  non- 
discriminatorily ; 

(a)  All  hardware,  including  systems  and  units  ; 

(b)  All  progi-ams  and  programming; 

(c)  All  customer  services,  including  maintenance; 

(d)  All  other  goods  and  services,  including  services  of  Service  Bureau 
iCorporation,  data  centers  and  test  centers. 

4.  Required,  in  order  to  prevent  avoidance  of  the  provisions  of  any  decree, 
to  contract  separately  and  in  writing  for  the  purchase  from  any  customer  or 
employee  of  any  customer  of : 

(a)  Computers; 

(b)  Computer  time ; 

(c)  Programming  services;  or 

(d)  Other  property  or  services. 

o.  Prohibited  from  offering  discriminatory  discounts  based  on  computer 
size. 

6.  Prohibited  from  reducing  its  rental  prices  on  installed  IBM  equipment 
in  order  to  induce  any  customer  to  purchase  or  lease  new  equipment  from 
IBM  for  future  delivery. 

7.  Prohibited  from  allowing  rental  payments  on  an  installed  IBM  com- 
puter to  be  applied  against  the  purchase  price  of  an  IBM  computer  ordered 
for  future  deliver.v. 

(F)  Because  of  its  established  tendency  to  utilize  reciprocal  buying  power  as 
a  sales  inducement,  IBM  should  be  prohibited  from  procuring  goods  or  services 
from  customers  or  potential  customers  with  the  intent  to  affect  their  buying 
practices. 

i(G)  IBM  should  be  required  to  sell  and  lease  its  products  to  its  competitors 
on  as  favorable  terms  and  conditions  as  it  sells  and  leases  such  equipment  to  its 
other  customers. 

(H)  IBM  should  be  required  to  license  all  of  its  patents  to  Control  Data  on 
as  favorable  terms  and  conditions  as  it  licenses  those  patents  to  other  major 
computer  manufacturers. 

i(I)  IBM  should  be  prohibited  from  making  any  disparaging  statements  about 
its  competitors  or  their  products  and  services. 

(J)  IBM  should  be  prohibited  from  directly  or  indirectly  drafting  or  assisting 
in  the  drafting  of  computer  specifications  published  by  potential  customers.  IBM 
should  also  be  prohibited  from  directly  or  indirectly  designating  the  tests  required 
of  potential  sellers'  computers  l)y  any  potential  purchaser. 

(K)  All  the  requirements  and  prohibitions  cited  above  should  be  equally  ap- 
plied with  respect  to  IBM  World  Trade  Corporation  and  all  other  subsidiaries 
of  IBM. 

IV.  CONCLUSION 

This  Report  describes  International  Business  Machines  Corporation's  monopo- 
lization of  and  attempt  to  monopolize  the  automatic  data  processing  industry. 
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It  requests  that  the  Antitrust  Division  investigate  and  talce  action  against  these 
antitrust  violations  which,  if  not  eliminated,  will  result  in  substantial  permanent 
impairment  of  comi>etition  in  one  of  the  nation's  most  vital  industries,  an  industry 
which  is  certain  to  assume  even  greater  importance  in  succeeding  years.  The 
sales  reports  and  other  documents  upon  which  the  above  charges  are  based  are 
in  the  possession  of  the  undersigned.  They  are  available  for  inspection  at  the 
request  of  the  Division.  Control  Data  officers  and  employees  with  more  detailed 
knowledge  of  the  facts  also  stand  ready  to  meet  with  Division  representatives 
upon  request  to  expand  or  explain  the  contents  of  the  Report. 

Respectfully  submitted, 

Oppenheimer,  Hodgson,  Brown,  Wolff  &  Leach, 

Attorneys  for  Control  Data  Corporation. 
Appendixes  :  ( 11 ) . 

Appendix  1 

Washington  Post— July  8,  1965 

Two  More  Companies  Leave  Thorny  Computer  Market 

(By  Dennis  Duggan) 

In  the  past  few  weeks,  the  departure  of  two  companies  from  the  fiercely  com- 
petitive computer  market  has  underscored  a  point :  The  gate  to  the  computer  busi- 
ness is  clearly  double-hinged. 

Companies  come  and  companies  go.  In  recent  months.  General  Precision  Equip- 
ment Corp.  and  Union  Carbide  Corp.  decided  they  were  not  meant  for  the  com- 
puter industry. 

Carbide's  quick  exit  from  an  industry  in  which  it  spent  only  13  months  recalls 
some  other  outstanding  industry  shipwrecks  on  the  shoals  of  this  big  but  tough- 
to-conquer  industry. 

Bendix  Corp.  played  a  waiting  game  between  1955  and  1963  which  industry 
experts  say  cost  the  company  something  like  $30  million.  Bendix  called  it  quits  in 
March,  1963,  when  it  sold  out  to  Control  Data  Corp. 

Royal  McBee  also  sat  in  on  the  game.  Royal  threw  in  its  cards  early  in  1963 
after"  suffering  losses  of  $1.7  million  in  1962  and  $1.1  million  the  year  before. 

It  sold  its  half  interest  to  General  Precision  for  $5  million  that  wheel  came 
full  (circle)  early  this  year  when  General  decided  it  had  suffered  enough. 

A  surprise  exit 

Control  Data  Corp.,  of  Minneapolis,  a  specialist  in  big,  scientific  computers,  is 
acquiring  General  Precision's  commercial  computer  assets  in  a  transaction  ex- 
pected to  be  completed  soon. 

Carbide's  decision  to  quit  the  computer  market  comes  as  something  of  a  sur- 
prise. It  has  both  the  money,  (sales  last  year  ran  to  $1.87  billion)  and  the  market- 
ing muscle  to  make  a  serious  run  at  the  market. 

But  on  June  30,  it  joined  the  long  list  of  computer  has-beens.  The  company's 
official  explanation  for  quitting  is  that  "the  projected  rate  of  growth  in  digital 
computer  equipment  has  not  been  realized." 

Homer  Morrison,  sales  promotion  manager  of  Carbide's  Linde  division,  to  which 
Data  Systems  reported,  explains  that  the  parent  bought  Data  in  1964  to  tie  in 
with  their  acquisitions  in  the  electronic  field. 

"We  also  thought  the  company  would  give  us  a  corner  in  the  basic  digital  com- 
puter market."  He  adds  :  "We  discovered  plenty  of  competition." 

"just  lost  interest" 

According  to  industry  estimates.  Union  blew  slightly  more  than  $1  million  in  an 
attempt  to  expand  the  marketing  of  Data  Systems'  computers — a  small  systems 
unit  selling  for  about  $12,000. 

Data  Systems  unveiled  a  new  $20,000  computer  at  a  recent  computer  show  in 
New  York.  Morrison  says  of  the  new  machine — ^the  DSI  2000 — "We  just  lost  in- 
terest in  it." 

But  while  Union  Carbide  lost  interest  in  Data  Systems,  that  firm's  president 
and  co-founder,  Samuel  Erwin,  disagrees  with  Carbide's  contention  that  the 
company  wasn't  growing  fast  enough. 


5570 

Appendix  2 

Shaping  new  links  in  man/computer  communications  . . . 

Only    the    Power    of   a    Control    Data    ®    6600    Computer    System    Could 
Satisfy  the  Needs  of  CERN,  the  13-Nation  Nuclear  Research  Center 

6600  power 

132,072  words  of  one  microsecond  core  memory  witli  a  32-way  interlace  per- 
mitting successive  accesses  at  100-billionths  of  a  second. 

Capable  of  processing  more  than  three  million  instructions  per  second.  Handles 
up  to  11  programs  simultaneously  through  central  processor  and  10  peripheral 
processors. 

Multi-processing  capability  ideal  for  time-sharing  requirements  of  large  scien- 
tific computing  organizations. 

Provides  memory  protection  and  dynamic  relocation  of  partly  executed  pro- 
grams essential  to  operating  without  restriction  in  multi-programming  mode. 

The  European  Organization  for  Nuclear  Research  (CERN)  on  the  French- 
Swish  border  required  a  new  and  unique  computer  system — the  CONTROL 
DATA  6600.  Only  this  computer  could  provide  the  power  and  accessibility  neces- 
sary to  make  it  an  integral  part  of  CERN.  The  6600"s  unique  organization  allows 
the  hundreds  of  theoretical  and  experimental  physicists,  engineers  and  techni- 
cians at  CERN  to  share  in  its  operation  simultaneously.  On-line  experiments, 
on-line  film  measuring  devices  and  many  remote  consoles,  typewriters  and  plot- 
ters—in addition  to  400  FORTRAN  programs  daily — will  tap  the  6600  on  a  time- 
sharing basis. 

Concurrent  parallel  operations  on  the  6600  are  achieved  through  the  simulta- 
neous processing  of  input  and  output  information  by  the  12  data  channels  and 
the  10  peripheral  processors  on  one  hand  and  the  central  arithmetic  processor 
on  the  other.  The  speed  and  efficiency  of  processing  data  is  further  enhanced  by 
putting  the  entire  6600  system  under  the  control  of  a  single  overall  monitor  known 
as  SIPROS— the  CONTROL  DATA  Simultaneous  Process  System.  For  more  in- 
formation on  this  and  other  Control  Data  computer  systems,  contact  your  nearest 
representative  or  write  direct  to  our  Minneapolis  address,  Dept.  G-95. 

Api)endix  3 

The  Wall  Street  Journal.  Friday.  January  21,  1966 

IBM  Plans   To   Deliver   Six   "Super   Computers"  Next   Year  and   12   in   '68 

two    model    9  0    machines    will    go    to    NASA    UNITS,    ONE    TO    PRINCETON,    ONE    TO 

LOCKHEED  DIVISION  IN  '67 

(By  a  Wall  Street  Journal  Staff  Reporter) 

New  York. — ^International  Busine.e»s  Machines  Corp.  announced  plans  to 
deliver  six  "super  computers"  to  customers  in  1967  and  to  increase  the  pace  of 
deliveries  to  one  a  month  l)eginning  in  January  1968. 

The  installations  next  year  will  be  the  first  of  IBM's  Model  90  series,  the  upper 
end  of  the  System  360  family  of  computers.  The  first  delivery  of  one  of  the  big 
machines  wall  be  made  in  the  first  half  of  1967.  the  company  said. 

Each  of  the  model  90  series  is  valued  at  .$6  million.  Including  peripheral  equip- 
ment. Thus,  the  combined  value  of  the  six  machines  to  be  delivered  next  year  is 
about  $36  million  and  the  combined  value  of  the  12  slated  for  deliverv  in  1968 
is  $72  million. 

There  have  been  published  rumors  in  the  trade  that  IBM  would  drop  out  of 
the  super-computer  market,  but  the  company's  announcement  of  delivery 
schedules  for  Model  90  machines  has  the  effect  of  scotching  this  talk. 

One  each  of  the  giant  computers  will  be  installed  next  year  at  the  National 
Aeronautics  &  Space  Administration's  Goddard  Space  Flight  Center  in  Green- 
belt.  Md..  and  its  Goddard  Institute  for  Space  Studies  in  New  York  City.  Both 
machines  have  )ieen  purchased  outright. 

Deliveries  next  year  of  one  machine  each  will  also  be  made  to  Princeton 
University  and  Lockheed-California  Co.,  Burbank,  Calif.,  a  division  of  Lock- 
heed Aircraft  Corp. 
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IBM  said  Princeton  and  Lockheed  have  an  option  to  buy  the  machines  outright 
or  rent  them.  The  other  two  customers  slated  to  get  machines  in  1967  weren't 
identified. 

IBM  said  all  future  orders  for  Model  90  series  machines  will  be  for  outright 
purchase  only,  not  rental. 

The  computers  are  designed  for  solving  problems  in  such  highly  sophisticated 
areas  as  space  exploration,  subatomic  physics,  theoretical  astronomy  and  global 
weather  forecasting. 

The  machines  have  internal  processing  speeds  up  to  12  times  faster  than  the 
next  most  powerful  System  360  computer,  the  model  75.  which  sells  for  about  $3 
million.  The  Model  9o"  series  processes  data  up  to  100  times  faster  than  the  older 
IBM  7090,  one  of  the  most  widely  used  of  the  large-scale  computers. 

Appendix  4 

Datamation  December  1964 

Washington  Report 

price-cutting  stirs  market 

Of  immediate  concern  to  most  Washington  area  computer  sales  reps  is  recur- 
rent talk  of  price  cutting,  and  pnssiblt/  a  partial  u-ithdraual  of  the  so-called  IBM 
"price  umbrella."  IBM  chairman  Thomas  J.  Watson,  Jr.,  stated  in  a  recent  inter- 
view that  his  company  "is  going  to  compete  at  tchutcrer  price  level  is  necessary 
to  maintain  our  position  in  the  indu-^try,"  words  which  were  well-noted  in  Wash- 
ington where  IBM  has  lately  finished  out  of  the  running  on  several  larger  pro- 
curements, largely  on  the  basis  of  price. 

Some  claim  price  cutting  has  already  put  in  an  appearance.  "It  hasn't  been 
too  obvious."  said  one  govenmient  marketeer,  "but  you  take  a  machine,  change 
its  numerical  designation  and  mark  it  down  by  25%,  and  the  effect  is  the  same." 
The  offering  of  substantial  discounts  by  manufacturers  for  volume  purchases, 
a  boon  to  the  government  long  sought  by  the  General  Accounting  Office,  is  also 
becoming  more  common. 

Appendix  5 

EDP  Industry  and  Market  Report 

IBM  ADJUSTS  MAINTENANCE  RATES,  ELIMINATES  PRICE  REDUCTION  ON  BASIS  OF  EQUIP- 
MENT AGE.  IN  MOVE  TO  CONTROL  PERCENTAGE  OF  ITS  RENTED  DP  EQUIPMENT  BEING 
PURCHASED 

"The  greatest  difficulty  in  achieving  forecasted  goals  of  profitability  in  the 
computer  industry  is  controlling  the  mix  of  sales  vs.  rentals  of  equipment".  Con- 
trol Delta's  President  William  Norris  was  quoted  as  saying  at  CDC's  Annual 
Meeting  last  month.  No  firm  in  the  computer  field  is  more  conscious  of  this  prob- 
lem, nor  more  able  to  pioneer  pricing  policies  to  astutely  control  it,  than  IBM. 

An  example  of  IBM's  exercise  of  this  control  is  its  announcement  to  its  cus- 
tomers on  October  i,  1965,  outlining  new  arrangements  under  which  a  customer 
can  purchase  rented  IBM  equipment,  and  also  adjustments  on  the  maintenance 
charges  that  customers  with  purchased  IBM  computers  or  punched  card  equip- 
ment are  required  to  pay  for  IBM  service  on  their  equipment.  To  explain  the.se 
changes,  let's  contrast  them  with  policies  previou.sly  in  effect. 

"purchase-of-rented"  plan 

Prior  to  October  1st,  the  purchase  price  of  rented  IBM  computers  and  punched 
card  equipment  to  a  customer  with  the  equipment  installed  was  based  on  the 
length  of  time  the  equipment  was  installed.  For  computers,  the  purchase  price 
declined  5%  a  year  for  the  first  four  years  of  use.  and  10%  thereafter  until  a 
minimum  price  of  65%  of  list  was  reached  at  the  end  of  51/2  years.  For  punched 
card  equipment,  the  purchase  price  declined  to  a  minimum  of  45%  of  list  for 
equipment  still  in  production,  35%  of  list  for  equipment  out-of-production  but 
still  available  in  the  market,  and  25%  of  list  for  equipment  both  out-of-produc- 
tion and  no  longer  available  on  a  used  basis  from  IBM. 

On  October  1st,  IBM  deelaretl  by  fiat  that  age  is  no  longer  a  factor  in  deter- 
mining the  economic  value  of  equipment  to  a  customer.  Instead,  IBM  pointed  to 
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economic  and  technological  change  as  the  primary  factors  in  determining  the 
economic  value  of  IBM  equipment  for  its  users.  On  that  premise,  IBM  has  frozen 
the  purchase  price  to  a  renting  customer  of  all  its  currently  installed  computers 
and  punched  card  equipment  at  the  value  each  achieved  as  of  October  1,  1965. 

A  consequence  of  this  action  is  that  IBM  has  raised  the  sale  price  of  its  used 
data  processing  equipment  in  inventory  to  100%  of  the  list  price  for  similar 
new  equipment.  Also,  a  punched  card  customer  may  well  find,  for  example,  that 
two  407  accounting  machines  at  his  installation,  both  with  the  same  date  of 
manufacture  and  both  yielding  the  same  performance,  might  have  sale  prices  of 
.$24,000.00  and  $55,000.00  respectively  .  .  .  based  on  the  fact  that  the  former  one 
has  been  in  use  at  his  particular  installation  for  eight  years  while  the  latter  was 
installed  only  a  few  months  ago. 

"option-to-purchase"  plan 

Prior  to  October  1st,  customers  renting  IBM  equipment  could  obtain  an  "Op- 
tion-to-Purchase''  contract  which  allowed  them  to  apply  between  45%  and  55% 
of  the  first  year  rental  payments  for  their  equipment  toward  the  purchase  price 
of  the  equipment.  The  fee  for  entering  into  this  contract  was  the  payment  of  1% 
of  the  purchase  price  of  the  equipment  ninety  days  prior  to  its  installation. 

Starting  October  1st,  IBM  no  longer  offers  this  contractual  arrangement.  In 
its  place,  IBM  now  allows  all  customers  renting  its  data  processing  equipment 
the  opportunity  to  apply  40%  to  60%  (depending  on  the  equipment)  of  the  first 
year  rental  payments  toward  the  purchase  price  of  the  equipment.  The  actual 
percentage  of  rental  applied  on  each  type  of  equipment  has  been  extensively 
changed  under  the  new  plan.  For  example,  under  the  previous  plan.  45%  of  the 
first  year  rental  on  central  processors  and  55%  on  peripheral  equipment  was 
credited  against  the  purchase  price ;  under  the  new  plan,  the  percentages  are 
reversed. 

Therefore,  under  the  new  IBM  regulations  for  the  purchase  of  rented  equip- 
ment, the  minimum  purchase  price  of  IBM  rented  data  processing  equipment  in- 
stalled after  October  1,  1965,  will  be  88%-89%  of  the  full  list  price  (since  IBM's 
purchase/lease  ratio  on  most  data  processing  equipment  is  roughly  50/1,  one 
half  of  the  first  year's  rental  equals  approximately  6/50th  or  12%  of  the  pur- 
chase price). 

MAINTENANCE   PRICES 

IBM  has  announced  sharp  increases  in  maintenance  charges  for  customers 
using  certain  purchased  IBM  equipment.  For  example,  on  January  1,  1966,  main- 
tenance charges  on  a  purchased  IBM  1402  card  reader/punch  less  than  three 
years  old  will  be  increased  from  $50.25  per  month  to  $120.00  per  month,  an 
increase  of  140%  !  This  effectively  changes  the  breakeven  point  on  a  decision 
to  purchase  versus  rent  this  unit  from  just  over  59  months  to  over  68  months  .  .  . 
a  15%  longer  pay-back  period  for  users  with  an  IBM  maintenance  contract  on  this 
equipment.  This  increase  has  a  stiff  impact  on  IBM  competitors  offering  IBM 
peripherals  such  as  the  1402  as  part  of  their  product  lines.  Readers  will  recall 
that  IBM  now  requires  its  competitors  to  purchase  rather  than  rent  such 
equipment. 

To  reconcile  IBM's  declaration  in  its  new  purchase  price  policy  that  age 
has  no  effect  on  the  performance  value  of  its  equipment,  IBM  has  established  a 
single  monthly  maintenance  fee  for  each  of  its  data  processing  units.  Formerly 
maintenance  charges  increased  with  the  age  of  the  machine  in  three  year  cycles. 

IBM  has  also  increased  maintenance  charges  for  customers  receiving  mainte- 
nance on  a  time  and  materials  basis.  The  hourly  labor  charge  has  been  increased 
20%,  from  $15  to  $18  per  hour.  Overtime  charges  have  been  increased  similarly. 

IBM  press  announcement  on  the  subject  declared  that  "because  of  continuing 
improvements  in  IBM's  maintenance  and  reconditioning  programs,  it  is  possible 
to  provide  equivalent  performance  levels  in  machines  with  different  dates  of 
manufacture."  These  improvements  have  apparently  not  come  easily,  for  since 
1963  IBM's  monthly  maintenance  charges  to  customers  with  purchased  equipment 
have  increased  60%  for  punched  card  equipment  and  100%  for  computers.  Since 
these  increases  in  maintenance  charges  have  not  been  made  with  a  concomitant 
increase  in  rental  rates  for  computers  and  punched  card  equipment,  IBM  has 
been  in  effect  increasing  the  equivalent  purchase  price  of  their  equipment  between 
10%-20%  during  the  last  three  years. 

The  new  IBM  announcement  appears  to  be  put  one  of  a  series  of  carefully 
planned  moves  IBM  has  been  making  during  the  last  four  years  to  control  the  per- 
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centage  of  its  computer  and  punched  card  equipment  being  purchased.  The  pre- 
vious increases  in  maintenance  charges  to  customers  with  purchased  IBM  equip- 
ment, and  the  shortening  of  the  period  during  which  a  percentage  of  ren*-al  pay- 
ments could  be  applied  to  the  purchase  price  from  two  years  to  one  year,  are 
examples  of  these  moves.  Their  overall  objective,  of  course,  is  to  maintain  IBM's 
profit  goals  in  the  years  ahead.  Three  prominent  reasons  motivating  these 
changes  at  this  time  are  (1)  the  expected  long  market  life  of  System/360,  (2)  the 
activities  of  purchase-lease-back  companies,  and  (3)  the  used  computer  market. 


PiRCENTAGE    OF  INSTALLED  SYSTEMS  ON    LEASE   VS.  YEAR  OF  FIRST  INSTALLATION 
FOR  SELECTED    I.B.M.SYSTE  MS 


I960  l«59 

YEAR  OF  FIRST  INSTALLATION 


LONG    MARKET   LIFE    OF    SYSTEM/3  60 

As  indicated  in  the  chart  below,  the  percentage  of  currently  installed  IBM 
computers  purchased  increased  under  the  former  "Option-to-Purchase"  plan  in 
rough  proportion  to  their  length  of  service  on  the  market  .  .  .  taking  into 
account  that  the  rate  of  purchase  was  lower  for  small-scale  systems  and  higher 
for  large-.scale  systems.  This  is  easily  understood  in  light  of  IBM's  former  policy 
of  reducing  the  purchase  price  of  equipment  with  each  year  of  service. 

Since  the  System/360  is  envisioned  by  IBM  as  being  a  series  of  computer  sys- 
tems actively  marketed  and  in  use  for  ten  or  more  years.  IBM  is  anxious  to  keep 
a  high  percentage  of  installed  systems  on  rental  so  that  they  will  provide  highly 
profitable  revenues  to  IBM  during  the  latter  half  of  their  decade  of  use.  IBM  ap- 
parently reasons  that  cu.stomers  likely  to  purchase  their  system  in  any  case  will 
do  so  by  the  end  of  the  first  year  of  use — reacting  to  the  incentive  of  the  11% 
to  12%  discount — rather  than  delaying  for  two  or  more  years  the  decision  to  pur- 
chase. Customers  not  being  able  to  make  a  decision  to  purchase  by  the  end  of  the 
first  twelve  to  eighteen  months  of  use  will  probably  continue  to  rent  their  360 
system  indefinitely,  since  the  purchase  price  on  their  aging  equipment  will 
remain  fixed. 

Two  other  factors  that  will  discourage  users  of  360  equipment  from  purchasing 
are  :  (a)  the  rapid  advances  being  promised  in  peripheral  equipment,  especially  in 
the  areas  of  printers,  optical  character  recognition  units,  displays,  and  mass  mem- 
ories, and  (b)  the  program  compatibility  between  models  of  360  make  upgrading  of 
the  central  processor  to  achieve  greater  processing  capacity  a  relatively  simple 
technical  step  .  .  .  making  customers  wary  of  getting  locked  in  at  too  low  a  level 
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by  purchasing  a  processor  which  might  be  found  to  be  underpowered  for  the 
application  load  required. 

It  is  likely  that  under  IBM's  new  plan  between  80%-85%  of  System/360  users 
will  rent  their  equipment  for  the  long  haul.  Those  that  do  purchase  will  put  forth 
their  purchase  price  within  their  first  six  to  sixteen  months  of  use  of  their  sys- 
tem, suggesting  that  IBM  will  be  receiving  a  generous  share  of  income  from  pur- 
chased systems  during  '66  and  '67,  the  two  years  of  heaviest  installation  activity 
with  its  associated  heavy  marketing,  training,  and  installation  expenses. 

PURCHASE-LEASE-BACK    COMPANIES 

Probably  the  single  most  compelling  reason  for  the  timing  of  IBM's  price 
changes  has  been  the  "purchase-lease-back"  activities  of  companies  such  as  Man- 
agement Assistance,  Inc.,  Boothe  Leasing  Corp.,  D.P.A.,  Inc.,  Cyber-Tronics,  Iiic, 
etc.  During  the  past  year  these  firms  have  been  generating  an  impressive  volume 
of  business  by  arranging  for  computers  and  punched  card  equipment  users  (par- 
ticularly the  latter)  renting  equipment  from  IBM  to  purchase  their  equipment  at 
the  reduced  prices  allowed  by  IBM's  former  price  policy.  The  "purchase-lease- 
back"  firm  would  then,  as  their  name  implies,  purchase  the  equipment  from  the 
user  for  the  same  price  and  lease  it  back  to  the  user  usually  at  substantial  savings 
in  rental  costs.  It  is  believed  that  the  volume  of  IBM  equipment  purchased  during 
the  last  twelve  months  by  these  companies  is  in  excess  of  $40  million. 

The  effect  on  "purchase-lease-back'  companies  of  IBM's  new  policy  is  likely 
to  be  a  strong  acceleration  in  their  activities  during  the  next  year  or  so,  since 
the  purchase-lease-back  arrangement  for  IBM  equipment  will  never  be  more 
attractive  than  it  is  at  the  current  time.  In  the  next  three  to  five  years,  however, 
if  the  IBM  policy  stands,  a  restriction  in  the  growth  of  these  firms  is  clearly 
indicated. 

It  is  highly  likely  that  because  IBM's  new  policy  has  a  direct  adverse  economic 
impact  on  "purchase-lease-back"  companies,  the  policy  will  be  challenged  in  the 
courts  as  an  artificial  measure  designed  to  restrain  the  trade  of  independent 
companies  purchasing  and  maintaining  IBM  equipment.  Certainly,  the  elimina- 
tion of  IBM's  former  "Purchase-of- Rented"  plan  seems  in  strong  contrast  to  the 
spirit  behind  the  wording  of  the  so-called  IBM  Consent  Decree,  the  agreement 
drafted  by  the  United  States  Justice  Department  and  signed  by  IBM  on  Janu- 
ary 25,  1956.  This  judgement,  the  requirements  of  which  ofiicially  expire  next 
January,  required  IBM  to  offer  to  sell  to  any  customer  renting  an  IBM  tabulating 
or  electronic  data  processing  machine  that  equipment  at  a  sale  price  "which 
should  not  be  greater  than  the  sale  price  for  a  new  machine  of  the  same  type  and 
model  less  10%  for  each  full  year  of  age,  computed  from  the  date  of  first  installa- 
tion after  original  assembly  or  rebuilding,  except  that  for  machines  of  more  than 
eight  years  the  price  may  be  more  than  25%  of  such  sales  price."  This  agreement 
was  binding  only  during  the  period  of  eighteen  months  from  the  signing  of  the 
judgement.  However,  since  the  judgement  did  direct  IBM  to  be  non-discriminatory 
in  offering  customers  the  opportunity  to  purchase  as  well  as  rent  its  equipment, 
its  spirit  is  likely  to  be  invoked  in  challenging  IBM's  new  purchase  policy. 

Logically,  IBM  should  be  anxious  to  curtail  the  activities  of  "purchase-lea.se 
back"  firms  for  two  reasons.  First,  IBM  loses  profitable  rental  income  on  its  data 
processing  equipment,  particularly  punched  card  equipment,  that  is  usually  fully 
depreciated  on  its  books.  Second,  since  many  of  the  "purchase-lease-back"  firms 
pro\ide  their  own  maintenance  sen^ice,  or  arrange  for  maintenance  service 
through  outside  sources,  IBM  loses  its  close  sen-ice  relationship  with  its  custo- 
mers, thereby  gieatly  lessening  IBM's  opportunity  to  upgrade  the  customer's 
equipment  to  a  more  elaborate  punchetl  card  installation  or  to  a  computer.  In 
fact,  one  "purchase-lease-back"  firm  reports  that  in  over  half  of  the  punched 
card  installations  purchased  by  it  which  have  subsequently  upgraded  to  a  com- 
puter, the  computer  was  of  non-IBM  manufacture. 

USED    COMPUTER    MARKET 

The  freezing  of  the  purchase  price  of  IBM  computer  systems  raises  the  ceiling 
at  which  used  IBM  computers  of  the  first  or  second  generation  will  be  able  to 
enter  the  used  computer  market  during  the  next  two  to  three  years.  However, 
since  even  under  the  "Purcbase-of-Rented"  plan,  IBM's  purchase  prices  were  well 
above  that  of  the  free  market,  little  effect  on  the  quantity  or  price  of  used  com- 
puters is  foreseen.  The  new  IBM  plan  does,  however,  firmly  squelch  suggestions 
made  by  some  EDP  consultants  that  IBM  might  be  planning  a  drastic  reduction 


5575 

in  the  purchase  price  of  its  second  generation  equipment  in  order  to  make  a  final 
"cash-in"  on  the  1400/7000  series  prior  to  quantity  deliveries  of  the  System/360. 
The  naivete  of  such  assumptions  in  terms  of  IBM's  market  and  profit  goals  is  now 
clearly  seen. 

IBM  has  several  further  moves  it  can  make  if  the  percentage  of  its  data  process- 
ing equipment  rented  by  its  customers  is  not  brought  on  target  by  the  new  policy. 
One  step  is  to  shift  the  purchase  to  rent  ratio  of  its  equipment  upward,  thereby 
increasing  the  purchase  price  of  its  data  processing  equipment  without  changing 
its  monthly  rental.  IBM  has  made  several  purchase  price  changes  on  data  process- 
ing equipment  in  the  past,  but  is  quite  proud  of  the  fact  that  only  once  in  the 
recent  past  (in  1956,  after  signing  the  Consent  Decree)  did  it  ever  change  the 
rental  price  of  some  of  its  equipment.  The  second  measure  that  IBM  can  take  is 
to  withdraw  its  "Option-to-Purchase"  plan  entirely,  thereby  allowing  no  applica- 
tion of  paid-in-rental  toward  the  purchase  price  of  its  rented  equipment.  Since 
the  new  "Option-to-Purchase"  plan  does  not  involve  a  contractual  arrangement 
as  did  the  previous  one,  IBM  is  free  to  make  this  change  in  the  future  with  a 
minimum  of  thirty  days  notice  to  its  customers. 

Both  these  moves,  of  course,  would  offer  some  additional  competitive  price 
advantage  to  IBM  competitors  in  the  computer  industry.  However,  this  effect 
might  well  be  outweighed  by  the  additional  profits  to  be  realized  by  the  rental 
income  coming  from  a  generous  share  of  the  65%  to  75%  of  the  computer  market 
IBM  is  expected  to  maintain  command  of  in  the  1970's. 

MONTHLY  COMPUTER  CENSUS  AS  OF  AUGUST  10,  19t5 


Manufacturer  and  name  of  computer ' 


Solid 
state  ? 


Average 

monthly    Date  of  1st 
rentals    Installation 


Number  of       Number  of 

installa-  unfilled 

tions  orders 


Advanced  scientific  instruments: 

ASI  210 Yes 

ASI  2100 Yes. 

ASI  6020 Yes 

ASI  6040 Yes 

ASI  6050 Yes 

ASI  6070 Yes 

ASI  6080 Yes 

Autonetics: 

RECOMP  ll.._. Yes 

RECOMP  III Yes 

Bunker-Ramo  Corp.: 

BR-13C Yes 

BR-230 Yes 

BR-300 Yes... 

BR-330 Yes 

BR-340 Yes 

BR-530 Yes 

Burroughs: 

205 No 

220 No 

ElOl-103 No... 

BlOO Yes 

B250 Yes 

B260 Yes 

B270 Yes 

B280 Yes. 

B300.. Yes 

B5000'B5503.. Yes.     . 

Clary:  DE-60/OE-60M Yes 

Computer  Control  Co.: 

DDP-19 Yes. 

DDP-24. Yes 

DDP-116 Yes 

DDP-224... Yes 

Control  Data  Corp.: 

G-15 No 

G-20 Yes 

160/160A/160G Yes  1 

924/924A Yes 

1604/1604A.... Yes 

3100.... Yes 

3200 Yes 

3300.. Yes 

3400 Yes 

3600 Yes 

3800 Yes 

6400 Yes 

6600 Yes 

6800.... .  Yes 


2,850    April  1962 

3,000    December  1963 

2,200     April  1965. 

2,800    July  1965... 

3,000    October  1965 

3,500    October  1965 

4,000    January  1966. 

2,495     November  1958 

1,495    Junel961-. 

2,000    October  1961 

2,680    August  1963 

3,000     March  1959 

4,000    December  1960. 

7,000    December  1963 

6,000    August  1961.. 

4,600    January  1954 

14,000    October  1958 

875    January  1956.. 

2,800     August  1964.. 

4,200     November  1961 

3,750    November  1962 

7,000    July  1962 

6,500    July  1962 

8,400    July  1965 

20.000    March  1963.... 

535    July  1960 

2,800    June  1961 

2,500    May  1963. 

900    April  1965... 

3,300     March  1965.. 

1,000    July  1955... 

15,500    April  1961 

750,3,400,  May  1960,  July  1961, 

12,000  March  1964. 

11,000    August  1961 

38,000    January  1960 

7,350    December  1964 

12,000    May  1964 

15,000     August  1965.... 

25,000    November  1964 

58,000    June  1963 

60,000    November  1965 

40,000    January  1966 

110,000     August  1964... 

140,000    April  1967 


23 
6 
3 
1 
0 
0 
0 

55 
14 

170 
14 
40 
35 
19 
15 

56 

44 
163 

60 
104 
205 
148 

85 
2 

39 
325 

2 

66 

6 


328 

26 

426 

28 
60 
24 
76 
0 
12 
42 
0 
0 


2 
0 
4 
4 
1 
0 
0 

2X 

X 

10 

1 

29 
2X 

2 

2X 

2X 
2X 
2X 

35 
7 
65 
25 
25 
45 
11 
3 

!X 

4 
45 
22 

2X 
2X 

4 
1 

2X 

35 
3053 

20 
11 
20 

3 
10 

1 
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MONTHLY  COMPUTER  CENSUS  AS  OF  AUGUST  10,  1965— Continued 


Manufacturer  and  name  of  computer ' 


Solid 
state? 


Average 

monthly     Date  of  1st 
rentals    Installation 


Number  of 
installa- 
tions 


Number  of 
unfilled 
orders 


Digital  Equipment  Corp. 

PDP-1 _ Yes 

PDP-4 Yes 

PDP-5 Yes 

PDP-6 Yes 

PDP-7._ Yes 

PDP-8 .___ Yes 

El-tronics,  Inc.,  ALWAC  IIIE No 

Electronics  Associates,  Inc.: 8400 Yes 

Friden6010 Yes 

General  Electric: 

115.... Yes 

205 Yes 

210 Yes 

215 Yes 

225 Yes 

235 Yes 

415 Yes 

425 Yes 

435 Yes 

625 Yes 

635 - Yes 

General  Precision: 

LGP-21 Yes 

LGP-30 Semi 

RPC-4000 - Yes 

Honeywell  Electronic  Data  Processing: 

H-120 - Yes 

H-200 Yes 

H-400 Yes 

H-800. Yes 

H-1200.. _ Yes 

N-1400 Yes 

H-1800 Yes 

H-2200.. Yes 

H-4200 - Yes 

H-8200 - Yes 

DATAMATICIOOO No 

IBM: 

305 _ No 

360/20 Yes 

360/30 Yes 

360/40 ___ Yes 

360/50 Yes 

360/60 Yes 

360/62 Yes 

360/65 Yes 

360/67_._ Yes 

360/75 __  Yes 

650 No 

1130. Yes 

1401 Yes 

1401-G Yes 

1410 Yes 

1440 Yes 

1460 Yes 

1620  I,  II Yes 

1800.. Yes 

701 No 

7010 Yes 

702 No 

7030... Yes 

704 No 

7040 Yes 

7044 _ _ Yes 

705 No 

7070,2,4... Yes 

7080 Yes 

709 No 

7090 _. Yes 

7094 Yes 

7094  II Yes 

ITT:  7300  ADX ._ Yes 


3,400  November  1960. 

1,700  August  1962.... 

900  September  1963. 

10,000  October  1964.... 

1,300  November  1964. 

525  April  1965 

1,820  February  1954.. 

7,000  June  1965 

600  June  1963 

1,375  December  1965.. 

2.900  June  1964 

16,000  July  1959 

6,000  September  1963. 

8,000  April  1961 

10,900  April  1964 

7,300  May  1964 

9,600  June  1964 

14,000  October  1964... 

41,000  December  1964.. 

45,000  December  1964.. 

725  December  1962.. 

1,300  September  1956. 

1,875  January  1961... 

2,600  December  1965.. 

5,700  March  1964 

8,500  December  1961.. 

22,000  December  I960.. 

6,500  February  1966... 

14,000  January  1964... 

30,000  January  1964.... 

11,000  October  1965... 

16,800  February  1966.. 

35,000  Marcn  1967 

40,000  December  1957.. 

3.600  December  1957., 

1,800  December  1965.. 

7,500  May  1965 

16,000  April  1965 

30,000  August  1965... . 

48,000  August  1965.... 

55,000  September  1965. 

49,000  January  1966... 

49,000  September  1966. 

78,000  November  1965. 

4,800  November  1954. 

850  November  1965. 

4,  500  September  1960. 

2,000  May  1964 

14,200  November  1961. 

3,500  April  1963 

9,000  October  1963... 

2,  500  September  1960. 

3,500  December  1965.. 

5,000  April  1953 

22,600  October  1963... 

6,900  February  1955.. 

160,000  May  1961 

32,000  December  1955.. 

18,000  June  1963 

35,200  June  1963 

30,000  November  1955. 

27,000  March  1960 

55,000  August  1961 

40,000  August  1958 

63,500  November  1959. 

72,500  September  1962. 

78.500  April  1964 

18,  000  September  1961. 


60 

2 

55 

2 

112 

4 

10 

11 

14 

55 

45 

160 

24 

2X 

1 

6 

200 

188 

0 

100 

28 

15 

56 

2X 

50 

5 

145 

3 

51 

6 

62 

75 

35 

55 

11 

20 

5 

22 

5 

26 

130 

'X 

400 

2X 

80 

2X 

0 

160 

555 

310 

122 

8 

83 

8 

0 

33 

12 

2 

11 

9 

C 

42 

0 

6 

0 

1 

4 

2X 

180 

:X 

0 

2,700 

55 

2,350 

70 

650 

0 

300 

0 

16 

0 

5 

0 

85 

0 

7 

0 

85 

270 

^X 

0 

1,050 

7,100 

300 

1,000 

100 

760 

50 

2,000 

450 

2,000 

350 

1,750 

30 

0 

75 

1 

2X 

140 

60 

8 

2X 

7 

=  X 

43 

2X 

108 

22 

55 

8 

61 

3X 

352 

8 

73 

1 

11 

-•X 

56 

4 

135 

15 

77 

30 

9 

6 

5577 


MON 


THLY  COMPUTER  CENSUS  AS  OF  AUGUST  10,  1965-Continued 


Manufacturer  and  name  of  computer ' 


Solid 
state? 


Average 
monttily 
rentals 


Date  of  1st 
installation 


Number  of       Number  of 

Installa-  unfilled 

tions  orders 


Monroe  Calculating  Machine  Co. ; 

MonrobotlX .--- "° 

MonrobotXI - --  ^" 

National  Cash  Register  Co.: 

NCR-304 - :" 


NCR-310. 


Yes 


NCR-315 - Ill 

NCR-315-RMC --- l^l 

NCR-390 l^^ 

NCR-500 ''" 

Philco:  „„^ 

1000 ---  III 

2000-210211 Yes 

2000-212 Yes 

2000-213 Yes 

Radio  Corp.  of  America: 

Bismac - - ^° 

RCA301-. --  Yes 

RCA  3301 --  Yes 

RCA  501. - J®5 

RCA  601 Yes 

Spectra  70/15 Yes 

Spectra  70/25 Yes 

Spectra  70/45 Yes 

Spectra  70/55 - --  Yes 

Raytheon:  „„^ 

250  -  Yes 

^^" " Yes 


440. 
520. 


;;;;;;;; Yes 

Scientific  Data  Systems,  Inc.: 

SDS-92 -  Yes 

SDS-910.. - - Yes 

SDS-920 - Yes 

SDS-925. - -  Yes 

SDS-930 Yes 

SDS-9300 --  Yes 

Systems  Engineering  Labs: 

SEL-810.. Yes 

SEL-840 Yes 

UNIVAC: 

I  and  II - 


No 


III. 


File  Computers .-.--Vo:'"' 

Solid-state  80  I,  II,  90  I,  II,  and  Step. 

418 

490  Series 

1004 -. 

1050 ---     M 

1100  Series  (except  1107) l^o 

1107 Yes 

1108 Yes 

LARC ---  Yes 


Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 


Total. 


3  5,800  March  1958 

750  December  I960.. 

14,000  January  1960 

2,000  May  1961 

8,500  May  1962 

12  000  September  1965. 

1,850  May  1961.. 

1  500  September  1965.. 


7,010  June  1963.... 

40,000  October  1958. 

52  COO  January  1963. 

68,000  June  1965... 


100,000    1956.. 

6000     February  1961.. 

11,500    July  1964 

14,000    June  1959 

November  1962. 
November  1965. 
November  1965. 

March  1966 

May  1966 


35,  000 
2.600 
5.000 
9,000 

14,000 


1,200  December  1960. 
3,500  March  1964... 
3,200    October  1965... 


900    April  1965 

2,000    August  1962 

2,700  September  1962. 

2,500  December  1964.. 

4,000    June  1964 

7,000  November  1964. 


750    August  1965.. 
4,000    October  1955. 


25,  000 

20,  000 
15,000 
8,000 
11,000 

26,  000 
1,900 
8,000 

35,000 
45,000 
50, 000 
135,  000 


March  1951;  Novem- 
ber 1957. 

August  1962 

August  1956 

August  1958 

June  1953.... 

December  1961 

February  1963 

September  1933 

December  1950 

October  1962 

July  1965.... 

May  1960 


155 

2X 

560 

130 

26 

2X 

46 

1 

330 

35 

0 

75 

960 

60 

0 

200 

16 

2 

21 

2 

T 

2 

0 

1 

3 

2X 

600 

12 

33 

22 

98 

2 

5 

2X 

0 

60 

0 

50 

0 

60 

0 

13 

170 

10 

12 

5 

0 

8 

15 

40 

140 

25 

88 

15 

4 

22 

54 

25 

11 

8 

0 

8 

0 

3 

29 

'■  X 

88 

5 

20 

2X 

310 

2X 

26 

12 

55 

27 

2900 

250 

180 

160 

13 

2X 

28 

1 

0 

15 

2 

2  X 

28,415 


11,911 


7070  and  7090,  computers  respectively. 

2X— no  longer  in  production. 

;'ote1  The^umber  of  electronic  digital  computers  if  talM  or  in  production  at  any  one  time^has  bee"  increasing  at^a 
bewildering  pace  in  the  past  several  years,  ^ew.  vendors  have  come  into  the^a^^^^^^^^^ 
out  of  production.  Some  machines  have  been  ^e«'^^^  with  open  arms  ^V  "^ers    otners  na  b  ^^  ^^.^  ^^^^^^^  ^^p^^^ 

To  aid  readers  of  the  EDP  l&MR  in  keeping  with  th  s  '^"^hrooming  activity  ^«^°^^'  j  which  are  installed  or  on 

on  the  number  of  general  purpose  electronic  '^°'^l\^!''^'^'^^^^^^  United  States.  We  update 

order  as  of  the  preceding  rnonth.  These  f'g"/«^  included  installation    a"d  ome  s  "  ^j,^         ^^^  ,,  j^e  American 

this  computer  census  monthly,  so  that  it  will  serve  as     box  score    or  progress 

';^:^t!i:^V^:Sf^U  ^:TZ'S:^'^:^^'^^^'^^^  ^he  Umted  states.  A  similar  pro- 
^^l'S^^mrtsrt''hilr:sts^foSred"readers  will  be  welcomed. 
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STOCK  MARKET  REPORT  ON  SELECTED  EDP  FIRMS,  SEPT.  20,  1965  TO  OCT.  1,  1965 


1965 


2  weeks 


High 


Sales 


Low  in  lOO's        High        Low 


2  weeks 


Net     Percent 
Last    change      change 


New  York  Stock  Exchange; 

Addressograph-Multigraph.. 613^  41}^  4174  6\Vg  52  56'/g  4-4J-8      +8.45 

American  R.  &  D..._ _ _..  25}^  175^  202  20'  Wi  19?^  +i^      +2.60 

Burroughs _.  H2H  IWs  5654  42^  375-^  40^  +2%      +7.31 

Control  Data .._  64^  WA  4638  35?^  31  Z\%  —2%     —9.61 

Dura  Corp 33}i  19^  98  24^  21H  213-i  — 2Ji    —11.68 

Electronic  Associates _  27  16^  635  23J^  20^4  20^-^  —l}4      —6.70 

General  Dynamics 46J^  35  5874  46^  405^  45}^  +4          +9.64 

General  Electric 120^^  91  2705  I2014  1115^  1161^  +iVi      +4.35 

Honeywell _ 793^'  58'-4  1666  7934  71^  75  +2%     +3.63 

IBM _ _._  5171^  404  584  517;4  503i<i  507  —734      —1.51 

International  Telephone  &  Telegraph 63^^  48M  1239  55J-^  54  54^  — 134      —3  13 

Litton 118J^  74^  1431  llST-g  108^  1091-^  -7^'      -6.13 

National  Cash  Register 91J^  74  784  8I34  7514  7514  —^H     —1.47 

RCA 473^  31  17858  473^  39^  44i/g  +43^    +11.01 

Raytheon... 34^  19  3714  34^8  30  5VA  —2^      -7.43 

SCM 51^  16k^  31274  515^  32^  41J^  +103^    +33.94 

Singer 83J4  59  1025  66J^  61^  66  +\yg      +1  73 

Sperry  Rand _._ 16  IIH  11284  16  133^  15  +14      +1.69 

NYSE  computer  stock  average +0.40      +2.03 

American  Stock  Exchange: 

ANelex 39  19M  319  23  20J^  2114  -1^    -7.10 

Bunker-Ramo 1114  5%  379  73^  7  1  -U     -6  67 

Cal  Comp 24  13  91  I734  145^  14'^  _2^  -13.77 

Clary %%  3H  126  3M  iVg  .      3V  -14  -U.n 

Computer  Application.... 32J4  153^  593  2434  \iyg  23V  +5'i +28.47 

Computer  Science _.       62.^  195^  1005  62'-^  50?^  59^  +534+10.65 

MilgnElec _        125^  m  36  914  S14  8'^  -H    -8.11 

Plannmg  Research 33H  liyi  434  30i/g  2634  284  +2Ji     +8.65 

Potter  Instrument.. 10)^  SVg  110  9J^  8J^  9>4  -4     -2.63 

Amex  stock  average _. _..  .  +0.79      —0.48 


1965 


High 
bid 


Oct.  1 


Low 

bid  Bid     Asked 


2 

weeks 


Over-the-counter: 

CEIR 13H         7  UT^ 

Computer  Usage 30H  134  194 

Computer  Control _ _..  171^         8            i^ 

Digitronics 71/^  37,^         55^ 

Management  Assistance 59  294  47^1 

Scientific  Data.. 443^4  313^'  35 


12^8 

214 
9 
7 

4834 
35  K 


12 

19M 

lOH 

5334 
36 


Appendix  6 

Thursday,  December  1,  1964 

IBM  Trims  Rates  For  Overtime  Use  Of  Rented  360's 

BASIC    MONTHLY    CHARGE    KEPT    UNCHANGED    ON    ITS    NEW    LINE    OF    COMPUTERS    DUE 

IN     1965 


RCA   TO    ALLOW    UNLIMITED    USE 

(By  Stanley  Penn,  Staff  Reporter  of  the  Wall  Street  Journal ) 

New  York. — International  Business  Machines  Corp.  has  reduced  the  overtime 
rental  rates  for  its  new  line  of  System  360  computers  announced  last  April. 

At  least  two  other  computer  makers — Honeywell,  Inc.,  and  Control  Data  Corp. — 
have  reduced  rental  charges  to  customers  who  use  their  computers  for  extra- 
work-tum  operations,  in  moves  apparently  reflecting  stiffening  competition  in  the 
electronic  computer  field. 

And  last  night  Radio  Corp.  of  America  disclosed  it  \Aill  provide  a  .single  charge 
for  unlimited  use  on  its  new  computers  that  it  will  rent  to  customers.  The  new 
RCA  computers  will  be  announced  next  week. 

Currently.  RCA  extra-work-tum  rates  are  about  comparable  to  the  new  lower 
IBM  rates  for  overtime  use.  RCA  said  it  was  establishing  the  single  charge  be- 
cause of  the  changing  nature  of  the  computer  business.  The  company  noted  that 
more  customers  are  using  computers  for  communications  purposes,  requiring  that 
the  machines  perform  on  different  schedules  around  the  clock. 
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TT^Af  thP  nation's  biggest  computer  maker,  said  the  basic  monthly  charge  for 
the  System  360  for  176  Sur'  is'^unchanged.  But  for  each  hour  the  computer  is 
usid  after  that  the  rental  rate  has  been  cut  tp  10%  of  the  basic  hourly  rate  from 

'"'AStlomputts  are  rented  to  customers  and  not  sold  outright.  IBM  didn't  make 
arv  changes  in  the  outright  sale  price  of  the  System  360  computers. 

TbaA  f Miction  on  the  overtime  rates  isn't  neariy  as  significant  as  a  cut  in  the 
ba.fcmoSv  rate  would  have  been.  However,  the  move  is  regarded  as  the  most 
Sadc  example  so  far  of  IBM's  determination  to  keep  its  traditional  share  of 
the^om^e?  market  in  the  face  of  growing  pressure  from  competitors. 

The^Srfn  the  overtime  rental  rate  could  mean  large  savings  to  customers.  It 
will  also  mean  less  profit  per  machine  to  IBM. 

IBM  saTi^notm^ed  Oct.  14  all  customers-Government,  business  and  others- 
of  the  new  overti^Qie  rates.  Customers  who  ordered  the  360  computers  before  then 

"XvVriL^7th?nfw'^^^^^^^^^  are  scheduled  to  begin  in  the  third 

au?rtS  next'year  These'will  be  the  small  machines.  The  Jarge  maejines  in  the 
iiew  system  will  start  going  to  customers  in  the  first  q"f  ^ei^of  1966.        - 

Honevwell  said  it  reduced  second-shift  rental  costs  to  30%  of  the  basic  rate 
from  40%  a  couple  months  ago.  "We  will  match  competitive  schedules  in  the 
future  alniessaiT  to  insure  tliat  our  users  are  obtaining  the  most  computer  per 

*^°IJnivac  division  of  Sperry  Rand  Corp.  said  it  is  "studying  the  situation,"  but 

'^S;i\S?  mt"?oX:mnYet'oiis,  said  it  eliminated  extra-shift  charges  for 
some  of  its  computers  including  the  large-scale  1604  about  last  J"ly  1- 

General  Electric  Co.  last  week  said  it  hadn't  reduced  overtime  rates  for  com- 

^"ln?^ilaining  the  lower  overtime  rates,  IBM  said  that  at  the  time  it  announced 
the  new  Systeli'360  last  April  it  didn't  have  much  informat  on  on  he  ''linage 
patterns"  for  these  machines.  Now,  however,  the  company  has  built  up  a  back 
?og  of  orders  for  the  machines.  IBM  has  learned  how  often  each  month  the 
uitomers  for  he  360  machines  plan  to  operate  them.  This  has  made  it  possib  e 
to  lower  the  overtime  rate  "to  reflect  the  improved  price  performance  of  the 
Sstem  ''  as  compared  with  IBM's  predecessor  line  of  computers,  the  company 

''' m  the  industry,  other  interpretatious  were  offered.  One  source  ^Peculated  that 
IBM  was  trving  to  make  it  more  attractive  to  users  of  existing  IBM  machines 
to  switch  over  to  the  new  line.  The  old  line  of  IBM  computers  currently  m 
cus  on  es'haMs  retains  the  existing  30%  overtime  rates  for  the  rentecl  machines. 

A  Government  source  said  the  IBM  move  could  be  a  response  to  the  Gmern- 
ment's  decision  to  buy  more  computers  outright  and  do  less  renting  The  Govern- 
ment has  done  this  in  the  belief  it  will  save  money  in  the  loiig  rum  A  Gm  erm 
ment  source  speculated  that  the  lower  overtime  rate  is  IBM  s  %Aay  "^  ^^^ging 
Government  purchasing  people  to  reconsider  their  policy  and  to  rent  the  machines 
once  again  instead  of  buving  them. 

There  are  advantages  to  computer  makers  when  customers  rent  the  computers. 
There  is  the  assurance  of  steady  income  coming  in  monthly  to  the  manufacturers. 
Also  a  Government  source  said,  there  might  be  less  tendency  to  obtain  ne^ 
computers  if  appropriations  have  to  be  made  to  buy  them  outright.  It  s  easier 
renting  a  machine,  or  it  seems  that  way."  the  source  said.  "All  you  do  is  send 
the  old  machine  back  and  get  a  new  one."  

The  savings  to  the  Federal  Government  alone  on  the  lower  o%ertime  rates 
could  be  substantial.  As  of  last  June  30.  the  Government  was  using  1,<67  busmess- 
tvpe  computers.  Of  that  amount,  only  17%  were  in  service  less  than  1.6  hours  a 
month,  or  less  than  the  equivalent  of  a  normal  40-hour  week.  The  Government, 
the  single  biggest  user  of  computers,  accounts  for  10%  to  20%  of  all  computers 
in  the  hands  of  customers  around  the  nation. 

Appendix  7 

[The  Wall  Street  Journal.  Monday,  April  26,  1965] 

IB:m  Adds  3  System  360  Computers,  Drops  5  From  Line  in 
Another  Pre-Delivery  Change 

(By  a  Wall  Street  Journal  Staff  Reporter) 

New  York.— Svstem  360.  the  powerful  new  family  of  computers  announced 
by  International  Business  Machines  Corp.  a  year  ago  this  month,  has  undergone 
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another  major  modificati6n,  even  before  a  single  model  has  been  delivered  to  a 
customer. 

Over  the  weekend,  the  world's  dominant  computer  maker  introduced  three 
large-scale  models  that  "supersede"  five  previously  announced  models  for  which 
IBM  had  already  taken  orders.  Two  of  the  five  computer  systems  that  the 
company  has  thus  dropped  from  the  line  were  presented  publicly  only  last  month. 
The  replacements,  IBM  says,  are  faster  and  more  powerful,  with  more  data 
storage.  Moreover,  the  monthly  rentals  and  purchase  prices  of  the  central 
computing  units  of  the  new  systems  are  said  to  be  slightly  lower. 

System  360  has  experienced  such  radical  technological  additions  and  changes 
in  the  last  year  that  ifs  impossible  to  name  a  model  whose  claimed  abilities 
haven't  been  increased  substantially.  Last  April,  when  IBM  held  an  all-day  news 
conference  in  Poughkeepsie,  N.Y.,  to  make  what  some  people  called  the  most 
important  commercial  innovation  in  the  brief  history  of  the  computer.  Chairman 
Thomas  J.  Watson,  Jr.,  listed  six  members  of  the  System  360  family,  with  19 
variations  in  the  sizes  of  their  data  storage,  or  memories. 

Today,  after  taking  into  account  the  latest  revisions  in  the  line.  System  360 
comprises  eight  models,  with  29  choices  of  memory. 

VEBSATILITY   EXPANDED 

The  original  announcement  included  44  devices  for  data  input  and  output,  such 
as  tabulating  card  punches  and  readers,  magnetic  recording  tape  equipment  and 
optical  character  readers.  Now  there  are  65,  representing  variations  not  only 
in  function  but  also  in  .speed,  capacity  and  price. 

System  360,  in  all  its  models  and  "configurations."  as  the  industry  terms 
the  varying  combinations  of  equipment  that  make  up  related  systems,  is  more 
than  IBM's  attempt  to  take  a  giant  step  forward  in  technology.  It  is  also  the 
company's  answer  to  the  broad  range  of  equipment  brought  out  over  the  past 
year  by  its  competitors,  who  have  been  nibbling  away  at  IBM's  reputed  70% 
share  of  the  business. 

General  Electric  Co.,  Radio  Corp.  of  America  and  Honeywell,  Inc.,  also 
have  unveiled  computer  families  and  Sperry  Rand  Corp.,  Control  Data  Corp.. 
National  Cash  Register  Co.  and  Burroughs  Corp,  have  made  major  product 
introductions. 

Because  of  the  intense  competition,  the  substantial  changes  made  in  System 
360  designs  in  the  past  year  raise  this  question  :  Was  its  announcement  on 
April  7,  1964,  premature  and,  made  for  competitive  reasons  before  development 
was  completed?  The  answer,  IBM  replies  emphatically,  is  'No." 

"We  had  gone  through  product  tests,  and  we  had  built  models  of  the  com- 
puters that  were  announced,"  John  R.  Opel,  vice  president,  marketing,  of  the 
data  processing  division,  said  in  an  interview.  "We  don't  make  commitments  we 
don't  plan  to  fulfill." 

Improvements  come  faster 

"The  "technology  cycle"  is  getting  shorter  and  shorter,  Mr.  Opel  continued. 
As  a  result,  System  360  was  planned  as  an  "architecture"  "within  whose  limits 
technological  improvements  could  be  made  without  affecting  the  way  the  com- 
puters were  operated  or  the  way  that  customers  applied  computers  to  their 
own  problems.  IBM's  latest  announcement  represents  "three  or  four  technological 
improvements  that  give  so  much  better  a  cost-performance  ratio  that  they  obsolete 
what  we  originally  announced,"  Mr.  Opel  said. 

"We're  glad  to  make  these  improvements,"  he  declared.  "There  are  going 
to  be  more  of  them,  and  as  soon  as  we  can  get  it  done  we'll  do  it.'  ' 

The  changes,  a  spokesman  added,  won't  affect  the  originally  scheduled  delivery 
dates.  Orders  for  new  computers  usually  are  taken  for  delivery  12  months  later 
or  more. 

The  original  System  360  computers,  ranging  upward  in  size,  were  the  Models 
30.  40.  50,  60,  62  and  70.  Last  August,  IBM  said  it  would  offer  a  custom-designed 
super  computer,  the  Model  92,  more  than  twice  as  fast  as  the  Model  70  and 
priced  in  the  $5  raillion-and-up  class.  In  November,  the  company  announced  the 
smallest  member  of  the  family,  the  Model  20,  for  which  monthly  rentals  range 
up  from  $1,280  and  purchase  prices  from  $62,710.  Improvements  and  added 
features  for  all  these  machines  were  announced  from  time  to  time. 

Then,  on  March  4,  IBM  added  the  Models  64  and  66.  variations  of  the  60  and 
62  and  designed  specifically  for  time-sharing  applications,  in  which  one  com- 
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puter  serves  many  users  simultaneously.   That  brought   the   total   number   of 

models  to  10. 

Models  65,  67  and  15  are  new 

The  newest  members  of  the  family,  however,  are  the  Model  65,  which  replaces 
the  Models  60  and  62 ;  the  Model  67,  which  replaces  the  seven-iccek-nld  6Jf  and  66, 
and  the  Model  75,  which  replaces  the  70. 

The  monthly  rental  range  for  the  Model  65  is  $40,000  to  $65,000,  and  the  pur- 
chase price  range  is  from  $1.8  million  to  $3  million,  depending  on  the  input 
and  output  equipment  utilized.  Customers  who  order  Model  60s  and  62s  will  get 
them,  beginning  in  the  third  quarter  a,  spokesman  .said.  These  machines  will 
be  converted  to  Model  65s  when  deliveries  of  that  model  begin  early  next  year. 

Customers  who  have  ordered  Model  70s  will  get  Model  75s  instead,  beginning 
in  the  last  quarter  of  this  year  as  scheduled.  Monthly  rentals  will  range  from 
$50,000  to  $80,000  and  purchase  prices  from  $2.2  million  to  $3.5  million. 

The  Model  67's  prices  will  be  roughly  comparable  to  those  of  64  and  66,  for 
v.'hich  monthly  rentals  ranged  from  $45,000  to  $250,000,  under  special  customer 
bidding  arrangements.  The  University  of  Michigan  had  announced  an  order  for 
a  Model  66  only  two  days  before  it  was  supplanted  by  the  Model  67. 

The  first  deiiveries  of  System  360  computers  will  be  of  Models  30  and  40,  and 
they  are  scheduled  during  the  current  quarter.  One  Model  40  has  been  delivered 
to  IBM's  own  data-processing  center  in  New  York. 

In  addition  to  the  three  new  computers,  IBM  announced  a  high-capacity  disk 
memory  unit,  the  Model  2314,  which  can  store  up  to  207  million  characters  oJ 
information.  It  will  be  used  in  systems  requiring  rapid  access  to  great  quantities 
of  information  on  a  random  basis,  such  as  airlines  reservation  and  customer 
accounting  for  public  utilities.  The  new  memory  alone  sells  for  $252,000  or  rents 
for  $5,250  a  month. 

Appendix  8 

PARTIAL  LISTING  OF  IBM  360SERIES  MODEL  ANNOUNCEMENTS,  WITHDRAWALS  AND  REPLACEMENTS 


Subsequent 

Date 

Date 

Original  models  i 

models  i 

introduced  2 

withdraw/n  2 

Replaced  by 

Date  replaced 

360/30. 

.  April  1964 

.  November  1964. 

.  360/30F 

_  See  below. 

360/40. 

do 

.  August  1965.... 

.  360/44 

Do. 

360/50 

do 

360/60  and  360/62 

do 

.  April  1965 

.  366/6'5" 

Do. 

360/70 

do 

do 

.  360/75 

Do. 

360/90 

May  1964 

.  August  1965.... 

.  360/92  3 
.  360/91J3 
.  360/94  3 
.  360/95  3 
.  360/91 K 
.  360/91L 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

360/923 

3929  export 

August  1964    . 

version. 

360/91J3.... 

do 

360/94 

360/30F 

.  November  1964. 

360/20 

do 

360/64  and 

March  1965.... 

.  April  1965 

.  360/67 

Do. 

360/66. 

360/65 

.  April  1965 

. 

360/75 

do 

._ 

360/67 

do 

360/44 « 

August  1965 

360/95  3 

.  August  1965.... 

360/85 

September 

1965. 

360/91 

January  1966 

360/91J 

.  (See  above) 

. 

360/91 K 

.  January  1966... 

360/91L 

do 

- 

I  References  are  to  main  frame  designaticns  only.  Numerous  optional  combinations  of  main  frame  equipment  and 
peripheral  equipments  are  possible. 

-  References  indicate  date  cf  1st  public  announcement  or  withdrawal  by  IBM,  or,  indicate,  tc  the  best  of  your  knowledge, 
date  model  was  first  propcsed  by  I BM  to  a  customer. 

3  As  Indicated  at  pages  8  and  23,  despite  many  proposals  by  IBM  of  models  360/90  360/91,  360;94,  360/95  and  360/91J 
from  May  1964  to  a  published  rumor  of  Dec.  15,  1965  that  all  360/90  group  models  had  been  withdrawn  from  further  market- 
ing, IBM  on  Jan.  18, 1966  at  last  publicly  announced  the  1st  of  the  group  as  360;91J,  360/91 K  and  360/91L. 

*  Note:  Specially  introduced  to  compete  in  scientific  market. 
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Introduction 

1    SUMMARY 

System/360  is  the  "brand  name"  for  IBM's  extensive  third-generation  family 
of  central  processors,  storage  modules,  peripheral  devices,  and  supporting  soft- 
ware. Noteworthy  characteristics  of  the  System/360  include  : 

The  "universality"  concept — a  single  line  of  equipment  designed  to  handle 
widely  varying  types  and  sizes  of  computer  workloads. 

The  high  degree  of  program  compatibility,  both  upward  and  downward,  among 
most  of  the  processor  models. 

The  wide  range  of  input-output  and  storage  devices. 

The  numerous  arithmetic  modes  and  data  formats,  and  the  resulting  complex- 
ity of  machine-language  coding. 

The  eaiphasis  upon  software  support  through  integrated  operating  systems, 
now  offered  at  three  different  levels. 

Solid-Logic  Technology,  IBM's  name  for  the  "hybrid"  electronic  circuitry  used 
in  the  System/360,  which  is  a  compromise  between  earlier  solid-state  techniques 
and  true  monolithic  integrated  circuits. 

The  System/360  constitutes  the  "third  generation"  of  equipment  from  the 
leading  computer  manufacturer.  As  such,  it  is  now  the  primary  standard  for 
comparison  in  most  computer  selection  studies,  and  it  is  important  for  every 
computer  user  to  develop  a  good  understanding  of  its  characteristics,  perform- 
ance, strengths,  and  weaknesses.  This  comprehensive  report  will  help  you  to  gain 
that  basic  understanding  and  will  serve  as  a  continuing  reference  source. 

The  format  of  this  report  is  designed  to  present  and  analyze  all  the  facts 
about  the  System/360  in  a  way  that  will  make  it  easy  for  you  to  locate  and  study 
the  material  you  require,  while  placing  proper  emphasis  upon  the  similarities  and 
differences  among  the  various  models.  This  coverage  consists  of  a  general  Com- 
puter System  Report  (behind  Tab  420)  which  analyzes  the  concepts,  hardware, 
and  software  that  are  common  to  all  System/360  models,  and  individual  sub- 
reports  (behind  Tabs  422  through  428)  which  report  the  characteristics,  per- 
formance, and  pricing  of  computer  systems  using  each  of  the  System/360  proc- 
essor models.  (System/360  Models  20  and  67  make  use  of  specialized  software, 
which  is  therefore  described  within  the  individual  subreports  for  these  models.) 

For  the  same  purposes  of  clarity  and  reader  convenience,  this  Introduction 
is  divided  into  six  independent  sections,  each  of  which  describes  and  (where 
pertinent)  analyzes  some  particular  facet  of  the  System/360.  Each  section  is 
independent  and  can  be  read  as  your  needs  and  interests  warrant.  The  six 
sections  are : 

1  Summary 

2  System/360— the  First  Year 

3  Data  Structure 

4  Hardware 

5  Software 

6  Compatibility. 

2    system/3  60 — THE  FIRST  YEAR 

As  announced  on  April  7,  1964,  the  IBM  System/360  consisted  of  6  program- 
compatible  central  processors  spanning  a  50-fold  range  of  internal  processing 
speeds.  44  new  and  previously-announced  peripheral  devices,  and  a  comprehen- 
sive package  of  language  processors,  utility  routines,  and  control  programs  called 
the  Operating  iSystem/360.  IBM  announced  that  "the  System/360  marks  the 
achievement  of  a  truly  all-purpose  computer  that  can  solve  any  type  of  data- 
handling  problem  with  greater  speed  and  efficiency  than  ever  before." 

Unquestionably  the  System/360,  as  originally  announced,  did  offer  an  un- 
precedented range  of  processing  si>eeds,  storage  capacities,  and  input-output 
equipment,  and  it  spanned  a  broader  range  of  potential  applications  than  any 
previous  computer  system.  Nevertheless,  it  soon  became  apparent  that  there 
were  some  significant  weaknesses  in  the  originally-announced  line  of  hardware 
and  software,  as  noted  in  last  year's  AVERBACH  Standard  EDP  Reports, 
analysis  of  the  System/360.  A  brief  chronology  of  the  announcements  that  have 
changed  the  complexion  of  the  System/360  since  April  1964  will  show  how  IBM 
has  endeavored  to  correct  these  weaknesses  and  to  fill  out  and  strengthen  its 
overall  product  line. 
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August,  1964  :  IBM  announced  the  System/360  Model  92,  an  ultra-high-perform- 
ance computer  "more  powerful  than  any  computer  now  available."  IBM  said  it 
would  enter  into  special  contracts  to  build  Model  92  computers  based  on  cus- 
tomers' particular  needs.  Although  Model  92's  instruction  repertoire  and  data 
format  are  similar  to  those  of  the  smaller  System/360  models,  it  will  not  be 
program-compatible  with  them  because  Model  92  lacks  facilities  for  decimal 
arithmetic. 

October,  1964:  The  first  public  demonstration  of  a  working  System/360  (a 
Model  40)  was  featured  at  the  Business  Equipment  Exposition  and  Conference 
in  Los  Angeles. 

October,  1964:  IBM  announced  a  series  of  new  Compatibility  Features — 
hardware-software  combinations  called  "emulators" — to  permit  various  models  of 
the  System/360  to  execute  programs  written  for  the  following  older  1MB  com- 
puters :  1410,  7010.  7070.  7074,  7080,  709,  7040,  7044,  7090,  7094.  II.  (More  recently, 
the  1620  was  added  to  the  list. )  The  only  previously-available  Compatibility  Fea- 
tures enabled  the  smaller  System/360  models  to  execute  IBM  1401.  1440,  or  1460 
programs.  The  new  emulators  represented  IBM's  answer  to  widespread  com- 
plaints from  users  of  its  other  second-generation  computers  about  the  diflSculties 
involved  in  reprogramming  for  the  System/360. 

November,  1964 :  IBM  announced  the  System/360  Model  20.  a  small-scale, 
bu.siness-oriented  computer  designed  primarily  for  small  companies  that  are  con- 
sidering a  step  upward  from  conventional  punchefi-card  accounting  machines.  An- 
nounced along  with  Model  20  were  the  2560  Multi-Function  Card  Machine,  a  500- 
card-per-minute  punch,  and  several  other  new  peripheral  devices.  Model  20 
extends  the  System/360  range  downward  into  new  marketing  areas,  but  its 
degree  of  compatibility  with  the  larger  System/360  models  is  limited  by  its  much 
smaller  instruction  repertoire,  its  limited  core  storage  capacity,  and  its  different 
method  of  handling  input-output  operations. 

December,  1964 :  IBM  advanced  the  .scheduled  date  for  initial  customer  de- 
liveries of  Model  30  and  40  systems  from  the  third  quarter  to  the  second  quarter 
of  1985.  Delivery  dates  for  Models  50  through  70  were  also  moved  up.  The  ad- 
vanced delivery  dates,  "made  possible  by  accelerated  production  at  IBM  manu- 
facturing facilities,"  were  IBM's  response  to  vigorous  complaints  about  the  long 
lead  time  between  announcement  and  scheduled  deliveries  of  the  System/360. 

December.  1964  :  IBM  reduced  the  extra-usage  rental  rate  for  most  System/360 
components  from  30%  to  10%  of  the  hourly  rate  for  prime-shift  use.  The  reduced 
extra -usage  rate  applies  to  all  units  with  model  numbers  in  the  2000  series  (and 
the  1302  Disk  Storage  Unit  was  concurrently  redesignated  the  2302).  This  very 
significant  reduction,  which  can  have  a  major  effect  upon  rent-versus-buy 
decisions,  was  IBM's  response  to  the  elimination  or  great  reduction  of  extra; 
shift  rental  charges  in  several  competitive  computer  lines. 

January.  1965 :  IBM  announced  a  33  per  cent  increase  in  internal  proces.sing 
speed  of  the  System/360  Model  30  through  reduction  of  its  core  storage  cycle 
time  from  2.0  to  1.5  microseconds.  Concurrently,  the  2400  Series  Magnetic  Tape 
Units  were  speeded  up  from  22,500  to  30.000  l)ytes  per  .second  (Model  1)  and  from 
45,000  to  60.000  bytes  per  second  (Model  2)  ;  the  90,000  bytes-per-second  speed  of 
the  Model  3  units  remained  unchanged.  These  si^eed  increases  helped  to  keep 
the  performance  of  the  System/360  in  line  with  that  of  the  program-compatible 
RCA  Spectra  70  computer  family,  announced  in  December,  1964. 

February.  1965  :  The  IBM  1130  was  announced  as  a  desk-size  computer  designed 
primarily  for  individual  use  by  scientists  and  engineers.  The  introduction  of  the 
1130,  which  bears  little  resemblance  to  the  System/3(>0,  was  IBM's  first  clear 
indication  that  the  System/360,  even  in  extended  or  restricted  versions,  is  not 
practical  for  every  type  and  size  of  computer  application. 

February.  1965  :  IBM  announced  a  complete  restructuring  of  software  support 
for  the  System/3(>0.  To  meet  complaints  that  the  Operating  System/360  required 
too  much  core  storage  and  peripheral  equipment  to  perform  its  impressive  func- 
tions, while  the  facilities  of  the  Special  Support  System  (the  only  previous 
alternative)  were  far  too  restricted.  IBM  committed  it.self  to  the  gigantic  task 
of  producing  three  different  levels  of  .'joftware  support :  the  Operating  System/ 
360,  Basic  Operating  System/360  (BOS),  and  Basic  Programming  Support 
(BPS).  Table  V  shows  the  facilities  offered  at  each  level  and  their  scheduled 
delivery  dates. 

March,  1965 :  IBM  announced  two  more  additions  to  the  System/360  line :  the 
time-sharing  Models  64  and  66.  Models  64  and  66  featured  an  associative  memory 


5584 

to  facilitate  dynamic  relocation  of  programs  and  a  channel  controller  to  permit 
flexible  interconnections  among  the  system  components.  The  two  time-sharing 
systems  used  the  standard  System/360  instruction  repertoire  plus  additional  in- 
structions to  direct  the  time-sharing  features.  Announced  as  non-standard  models 
to  be  offered  only  through  special  proposals,  the  time-sharing  systems  represented 
IBM's  response  to  the  success  of  General  Electric  and  other  manufacturers 
in  winning  contracts  for  multi-console,  time-sharing  applications,  where  the 
System/360  as  originally  announced  had  been  weak. 

March,  1965:  The  2870  Multiplexor  Channel  was  announced,  providing  the 
capability  to  connect  a  large  number  of  low-speed  input-output  devices  to  the 
larger  System/360  models.  Previously,  the  lack  of  Multiplexor  Channels  for  the 
larger  models  had  seriously  restricted  upward  compatibility  and  made  it  almost 
mandatory  to  use  a  Model  30,  40,  or  50  processor  in  conjunction  with  the  larger 
processors  for  control  of  punched-eard,  printer,  and/or  data  communications 
operations. 

March,  1965:  IBM  announced  the  2260  Display  Station,  a  low-cost,  buffered, 
cathode-ray-tube  terminal  for  remote  or  local  displays  of  alphameric  data.  An 
optional  keyboard  permits  convenient  man/machine  communication.  Concur- 
rently, the  more  expensive  1015  Inquiry  Display  Terminal,  which  featured  a  self- 
storing  dark-trace  cathode  ray  tube,  was  dropped  from  the  System/360  product 
line. 

March,  1965 :  IBM  demonstrated  the  1401  Compatibility  Feature  for  the  Sys- 
tem/360 Model  30  at  its  Endicott.  New  York  facility.  A  wide  variety  of  user- 
submitted  1401  programs  were  run  on  the  System/360  with  relatively  few 
difliculties  and,  in  most  cases,  at  significantly  higher  si>eeds  than  on  the  original 
1401.  The  practicality  of  the  all-hardware,  stored-logic  approach  to  1401  com- 
patibility used  in  the  Model  30  was  convincingly  demonstrated. 

April,  1965 :  IBM  completely  restructured  the  upper  half  of  the  System/360 
line  by  adding  three  new  models  and  dropping  five  others.  Model  65  superseded 
original  Models  60  and  62,  Model  75  superseded  Model  70,  and  Model  67  super- 
seded the  just-announced,  time-sharing  Models  64  and  66.  Models  65  and  75  offer 
significantly  higher  processing  speeds  at  lower  prices  than  their  predecessors, 
indicating  that  the  principal  puriwse  of  the  restructuring  was  to  bring  the 
price/performance  ratios  of  the  larger  System/360  models  more  closely  into  line 
with  the  offerings  of  competitors.  (Meanwhile,  IBM  indicated  that  the  design 
of  the  Model  92  was  being  "reevaluated,"  and  that  no  performance  details  would 
be  released  until  redesign  of  the  Model  92 — or  its  successor — had  been  completed. ) 

April.  1965 :  IBM  announced  the  2314  Direct  Access  Storage  Facility,  the  2415 
Magnetic  Tape  Unit,  and  the  2540  Card  Read  Punch.  The  2314.  a  multidrive, 
replaceable-cartridge  disc  storage  unit,  is  the  seventh  distinct  type  of  auxiliary 
storage  in  the  System/360  line.  The  2415,  a  low-speed,  economy-model  tape  unit, 
provides  magnetic  tape  capabilities  for  the  System/360  Model  20  and  makes  it 
IBM's  lowest-priced  tape  system.  The  2540  supersedes  the  widely-used  1402  Card 
Read  Punch  and  provides  increased  punching  speed  (300  cards  per  minute)  and 
a  number  of  detail  improvements. 

April,  1965 :  Initial  customer  deliveries  of  the  System/360  were  made.  IBM 
announced  that  more  than  1,000  System/360's  will  be  delivered  by  the  end  of 
1965,  and  that  deliveries  will  reach  a  rate  of  35  systems  per  day  in  mid-1966. 

July,  1965:  IBM  underlined  the  steadily  increasing  importance  of  data  com- 
munications applications  by  announcing  eight  new  communications  devices. 
Most  significant  are  the  2703  Transmission  Control,  which  links  up  to  176 
communications  lines  to  a  System/360,  and  the  2712  Remote  Multiplexor,  which 
can  multiplex  data  from  as  many  as  14  remote,  low-speed  terminals  over  a  single 
high-speed  line  to  a  computer. 

August,  1965  :  IBM  made  doubled  data  rates  available  for  all  of  the  2400  Series 
Magnetic  Tape  Units  through  a  recording  technique  called  "phase  encoding," 
which  permits  1600  bytes  per  inch  to  be  recorded  on  standard  half-inch  tape. 

August,  1965 :  IBM  announced  the  System/360  Model  44,  a  processor  especially 
designed  for  scientific  and  process  control  applications.  Model  44  features  high- 
speed binary  arithmetic,  a  built-in  single-disc  storage  drive,  and  up  to  131,072 
bytes  of  core  storage ;  it  cannot  be  equipped  with  decimal  arithmetic  facilities 
or  Selector  Channels. 
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Appendix  9 

International  Business  Machines  Corp., 

Armonk,  If.Y. 

Notice  to  Our  Customers — New  IBM  Marketing  Plans 
The  following  changes  in  our  marketing  plans  go  into  effect  October  1,  1965. 

NEW  way  for  rental  CUSTOMERS  TO  PURCHASE 

We  are  replacing  our  Purchase  of  Installed  and  Purchase  Option  Plans  and  com- 
bining features  from  both  into  one  program.  Effective  October  1.  1965,  all  IBM 
data  processing  equipment  types  (except  some  650,  700,  and  Education  Plan  units) 
are  automatically  under  the  new  plan.  The  highlights  are : 

A  percentage  of  up  to  the  first  twelve  Monthly  Availability  Charge  payments 
(from  October  1,  1965,  forward)  for  installed  equipment  can  be  credited  against 
the  purchase  of  the  IBM  equipment  without  the  need  for  a  1%  deposit. 

Under  this  plan,  the  option  credits  can  be  applied  to  your  purchase  of  the 
machine  as  long  as  it  remains  on  rent  and  installed  with  you. 

The  price  at  which  you  can  purchase  IBM  equipment  will  be  the  then  current 
standard  purchase  price,  less  the  applicable  option  credits  accrued  on  that 
equipment. 

You  may  transfer  accrued  option  credits  on  System/360  base  units  and  apply 
them  against  the  purchase  of  subsequent  System/SfK)  base  units  at  your  election 
by  depositing  one  percent  of  the  purchase  price  and  completing  the  Option  to 
Transfer  Agreement  before  installation  of  the  initial  units. 

DIRECT  PURCHASE 

If  you  wish  to  order  your  equipment  on  a  purchase  basis,  you  now  have  greater 
assurance  that  your  request  will  be  met  through  IBM's  expanded  purchase 
concept.  As  of  October  1,  1965,  we  will  offer  for  direct  purchase  not  only  new 
and  renovated  IBM  equipment  but  also  used  equipment.  Because  the  distinc- 
tion between  new  and  used  is  not  related  to  the  true  economic  value  of  a  par- 
ticular machine  to  a  customer,  all  equipment  will  be  offered  for  sale  at  the  same 
__price  and  under  the  same  warranties.  When  a  unit  is  not  newly  manufactured, 
it  will  be  so  identified  in  the  Agreement  for  Purchase. 

PRIOR  PLAN  AND  AGREEMENTS 

If  you  have  signed  a  Purchase  Option  Agreement  prior  to  October  1.  1965,  you 
will  have  until  November  1,  1965,  to  determine  if  you  want  to  continue  under  the 
prior  plan.  If  you  decide  to  terminate  the  prior  plan  before  November  1,  1965, 
the  unexpired  portion  of  the  one  percent  Option  Deposit  as  of  October  1,  1965, 
will  be  credited  to  you. 

The  October  1,  1965  purchase  price  developed  under  the  prior  Purchase  of  In- 
stalled Plan  becomes  a  constant  for  your  IBM  equipment  on  rent  as  of  October  1, 
1965.  Assuming  no  changes  to  that  equipment,  under  this  plan  it  will  stay  at 
that  same  price  for  purchase  by  .vou  as  long  as  it  reniain.s  on  rent  and  installed 
with  you.  The  purchase  price  of  such  an  installed  unit  will  be  the  lower  of  the 
October  1,  1965,  price  or  the  New  Option  to  Purchase  price.  Option  credits  do  not 
apply  to  this  prior  plan  constant  price. 

IBM  MAINTENANCE  SERVICE 

An  adjustment  to  our  maintenance  service  prices  is  also  being  made.  Yon  will 
receive  details  separately  if  you  are  a  maintenance  service  customer. 


Although  all  marketing  plans  such  as  these  are  subject  to  change,  you  can  he 
assured  that  you  will  have  reasonable  notice  of  changes  such  as  (luratimi  of 
option  accrual  period,  ivithdraival  of  option  credits,  and  termination  of  the  pro- 
gram to  purchase  at  the  October  1.  1965,  constant  price. 
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Partial  list  of  IBM  offers  of  Educational  Discounts  and  Gifts  In  recent  years. 


University  of  California  -  the  largest  single  university  In  the  United  States 
with  operations  on  several  campuses,  including 
the  following; 


1.  University  of  California  at  Riverside 


6/3/65 


60-100%  discount 
60%  discount 


2.  University  of  California  at  Davis 
10/9/63  60%  discount 

3.  University  of  California  at  San  Diego 


6/15/65 


100%  discount 
substantial  discount 


7040 
360/XX 


7040  &  7044 


7090 

7094-11  to  replace  previous 
substantial  7040  to  be 
followed  by  360/92  at  60% 
discount  plus  extta 


4.  University  of  California  at  San  Francisco,  Medical  School 


6/4/65 


Substantial  discount 
Substantial  discount 


5.  University  of  California  -  Berkeley  Campus 
11/12/65  Substantial  discount 

6.  University  of  California  at  Santa  Barbara 


1440 
360/30 


7094/7040 


12/3/65 


Substantial  discount 
60%  discount 
60%  discount 


360/40,  /50 
360/40,  /65  to 
360/50,  /65  later 


1410/1440  Remote  termloala 


7.  University  of  California  at  Irvine 
9/65  60-100%  discount 

(Note:  "Nick -named"  UCIBM,  SCIENCE,  Volume  148,  P.  764,  May  7,  1965) 

8.  University  of  California  at  Llvermore  (Lawrence  Radiation  Laboratory)  (AEC) 


11/12/65 


Substantial  discount 
Substantial  discount 
Substantial  discount 
Extra  special  discount 


2  -  7094 
2  -  1401 
1  -  STRETCH 
360/90  Group 
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9.  University  of  California  at  Berkeley  (Lawrence  Radiation  Laboratory)  (AEC) 

11/12/65 


Substantial  discount 

Substantial  discount 

Substantial  discount 

Substantial  discount 


2  -  7094 
7090 
7044 
360/90 


10.  University  of  California  --  Los  Alamos  Scientific  Laboratory  (AEC) 
11/22/65  Successively  lower  prices 


11.  University  of  California  at  Los  Angeles  (UCLA) 
UCLA  Central  Computing  Facility 


12/7/65 


607o  discount  with  buybacks 
60%  discount 
Special  deal 


2  -  360/70  and 

360/92 
360/75  and  360/92 


7094-11/1401 

360/92 

360/40 


UCIA  Health  Science  Computing  Facility  (NIH  funded) 


12/7/65 


Special  discounts 
607.  discount 
Special  discount 
1007o  discount 


7090/7040,  1410,  1401 

360/65 

360/40  (ARPA  funding) 

360/40  (Alpine  system) 


Western  Data  Processing  Center  (WDPC)  (IBM-owned) 
(Operated  by  IBM  in  free  UCIA  facilities) 


7/65 


7094,  7040 
4th--360/40  (bait  for  3  360/40s 
noted  above) 


Southern  Research  Triangle 

1.  University  of  North  Carolina 
12/10/65 

2.  Duke  Univerpity 
6/4/65 


Substantial  discount,         360/67 
(Note:  IBM  leased  land  from  triangle) 


607,  discount 
357.  discount 
457.  discount 


7040 

360/50  and 
360/75 


3.  North  Carolina  State 
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state  University  of  New  York  -  second  largest  university  system  In  United 

States,  has  58  operating  units,  including 
the  following: 

1.  Cornell  University 


2.  NYSU  at  Buffalo 
12/6/65 

3.  NYSU  at  Stonybrook 
12/6/65 


Extra  special  discount 


Substantial  discount 


60%  discount 
Substantial  discount 


4.  NYSU  School  of  Engineering 


12/6/65 


Substantial  discount 
Free  time 


5.  NYSU  Courant  Institute,  New  York  City 


7/65 


60%  discount 

45%  discount 

100%  discount 


6.  NYSU,  Uptown  Campus,  New  York  City 


7/65 


60%  discount 
replacement 
free  use 
offered 


7090 


360/67 


7040  (11/8/63) 
360/70 


360/30 
360/50 


7094 

360/30  (6/2/65) 

360/70  (6/65) 


1620 

360/30 

360/40,  /50 

on  IBM  Data  Center 


Massachusetts  Institute  of  Technology  (M.I.T.') 

1.  MIT  Con^jutation  Center  C'to  serve  MIT  and  51  other 

cooperating  colleges  and  universities  in  New  England", 
DATA  PROCESSING  MAGAZINE,  September  1965) 


9/65 


Significant  discount 


2.  MIT  Civil  Engineering  Laboratory  (ties  in  with 
1  above) 


10/4/65 

3.  MIT  Nuclear  Group 
12/13/63 

4.  MIT  Physics  Group 

12/13/63 

7/6/65 

12/6/65 


Significant  discount 


60%  discount 


60%  discount 
Unknown 
100%  discount 
100%  discount 


360/67  time-sharing 


360/40 


7044 


7044 

360/40 

360/65 

2  -  360/67 
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Massachusetts  Institute  of  Technology  (Cont.) 

5.  MIT  Lincoln  Laboratory  (operated  by  MIT  for  USAF) 
ll5l()b  unknown  discount 


(7094-11 

(360/40 

(360/62  or 

(360/65 

(dual  360/67  later 


Group  Comprising  Midwest  Universities  Research  Association  (MORA)  -  reference 
news  releases  by  Argonne  National  Laboratories, 10/21/64,  under  a  new  tripartite 
management  comprising  representatives  of  Midwestern  Universities  Research 
Association  (MURA) ,  Associated  Midwest  Universities  (AMU),  the  University  of 
Chicago  and  the  Laboratory  itself) 


1.  Iowa  State  College 
12/10/65 

2,'  Purdue  University 

6/65 
10/29/63 

1/65  to 
3/65 


significant  discount 


30%  discount 

207o  discount 

60%  dis<Dunt 

20%  discount 

40-45%  discount 

Priced  to  get  under  CDC 


(360/40  to 

(360/65 

(360/44 


7094/1401  and 

7044  and 

1620 

360/62,  /50  then 

360/60  then 

360/67 


3.  University  of  Chicago  (Argonne  National  Laboratories)  (AEC) 
Priced  to  get  under  CDC 


4.  University  of  Illinois 

11/10/62  100%  discount 


8/24/65 
2/17/64 


100%  discount 
60%  discount 


5.  State  University  of  Iowa 

12/10/65  Substantial  discount 

6.  Indiana  University  (Bloomlngton) 

12/4/63  60%  discount 

12/13/64  (Research)   60%  discount 


360/70 
360/90 


1401  and 
2-1301  discs 
360/30 
7044 


360/30  and 
360/65 


2  ea.  7090 
2  ea.  7040 
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Midwest  Universities  Research  Association  (Cont.) 

7.  University  of  Minnesota 

45%  discount 

8.  University  of  Wisconsin 

12/10/65  Substantial  discount 

9.  The  Ohio  State  University 

8/24/64  20%  discount 

10.  Washington  State  University  of  St.  Louis 

(Expressed  compatibility  requirement  to  other 
major  universities) 


12/10/65 


large  discount 


11.  Northwestern  University 

12/18/63  60%  discount 

12.  Michigan  State  University 

13.  University  of  Michigan 

14.  University  of  Kansas 

15.  University  of  Notre  Dame 


360/75 
360/90 


2  of  360/67 


Model 


7072/1401 

360/40 

360/65 


7094/7040 


July  1965 


8/10/65 
12/7/65 
6/7/65 


Carnegie  Institute  of  Technology 


100%  discount 

(STRETCH, 

,  then 

(360/66, 

then 

Priced  to  get 

Jan.  '65 

(360/91, 

then 

under  CDC 

to 

(360/66M, 

,  then 

Apr.  '65 

(360/67 

rerslty 

100%  discount 

1620 

35%  discount 

360/50 

Priced  to  get 

under  CDC 

360/67, 

/75 

(50%-60%) 

360/92 

5591 


6/U/65 

Illinois  Institute  of  Technology 

(IITRI) 

507o  plus 
IBM  SBC 
buyback 

7094/1401 

12/65 

University  of  Texas 

(T.  J.  Watson,  Jr.  -  personal) 

45-55% 

360/75 
360/91 

12/6/65 

Brown  University 

607. 
207. 

7070/1401 
360/50 

11/20/65 

Georgia  Institute  of  Technology 

substantial 

360/67 

2/19/64 

University  of  Arkansas 

60% 

1401/7090 

10/25/63 

University  of  Alaska 

60% 

1620 

3/2/64 

University  of  Louisville 

60% 

1620  w/1311 

1/21/64 

Manhattan  College  (Bronx) 

60% 

3/13/64 

Manhattan  College  (Riverside) 

60% 

1620 

11/7/63 

Milwaukee  School  of  Engineering 

60% 

1620 

8/18/64 

Newark  College  of  Engineering 

60% 

1620 

2/16/64 

Wisconsin  State  College 

60% 

1620 

2/27/64 
12/10/65 

University  of  Omaha 

"          "  (plus  tie-in  to 
Data  Center) 

IBM 

60% 
significant 

1620 
360/30 

2/12/65 

University  of  Florida 

20-45% 

360/XX 

5/65 

University  of  Alaska 

(component 

s)20% 

360/40 

3/65 
2/18/64 

University  of  Oregon 

(periphera 

1)20% 
60% 

360/50 
7040 

6/3/65 

University  of  Arizona 

40%  ■ 

360/60 

5/18/65 

Florida  State  University 

45% 

360/65 

12/7/65 

University  of  Nebraska 

35% 
20% 

360/50,  360/65 
7040 

10/22/65 

Washington  State  University 

40% 

360/67 

2/11/64 

University  of  Alabama 

60% 

7040 

3/17/64 

San  Jose  State  "VAN" 

20% 

7040 

4/7/64 

San  Jose  State  College 

20% 

7040 

5/25/64 

Yale  University 

60% 

7040  &  7094-1 
ARPA 
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3/64      University  of  Washington  60% 

3/2ii/(iU       Florida  Atlantic  University  60% 

Foreign 

Switzerland 

11/27/63  OBTG,  University  of  Commerce,  St.  Gallen      60% 

Scotland 


7094/40 

all  equipment 


1410 


12/63  St.  Andrews  University 

Australia 

4/65      University  of  New  South  Wales 

Israel 

6/3/65    Weizmann  Institute 
6/3/65    Tel  Aviv  University 

Norway 

8/65      University  of  Bergen 

Australia 

6/4/65    University  of  New  South  Wales 
6/4/65    Australian  National  University 

England 

8/3/65    University  College,  London 

Germany 

6/3/65    Deutsches  Rechenzentrutn 

Holland 

11/30/63     Institute  for  Applied  Mathematics, 
University  of  Nejmegan 

Switzerland 

11/1/63       ETUL,  Lausanne 

Australia 

6/4/65    Melbourne  University 


50%  cost  of 
installation 


60% 


60% 
35% 


30% 


60-70% 
40% 


45% 


45% 


60% 


60% 


83% 


1620 


1620 


1302 
360/40 


360/44 


360/50 
360/50 


360/62 


360/75  or  up 


7040 


7040 


7044 
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Germany 

3/19/64 
India 

Denmark 


Deutsche  Riektranen,  Hamburg 


Indian  Institute  of  Technology 


3/64      Danish  Technical  University 


England 

6/3/65 

Germany 

11/6/63 

Japan 

6/4/65 

France 

11/28/63 

Israel 

8/21/64 

Others 

3/24/64 

3/6/64 

2/17/64 

4/29/64 


Imperial  College,  London 


KFA,  Juelich 


Osaka  University 
Tokyo  University 


University  of  Paris 


University  ofJerusalem 


60% 


60% 


5  years 
rent  free 


100% 


80% 


60% 


60% 


FORRESTAL  (renting)  60% 

Latter  Day  Saints  Hospital,  Salt  Lake  City    60% 
Mayo  Clinic,  Rochester  60% 


Space  General  Corporation,  Davis  60% 

Brookings  Institute,  Washington  D.C. 


70A4/1401 


7044/1401 


7090 


7090 


7090 


100% 

7090 

60% 

7094-11,  7040 

and  1460 

7094 


7094 


1620 

7040 

7040  &  7044 

replacement 

7040  &  7044 
7040 
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Appendix  11 

National  Aeronautics 
AND  Space  Administration, 
Washington,  D.C.,  December  7,  1965. 
Mr.  William  C.  Norris, 
President,  Control  Data  Corporation, 
Minneapolis,  Minn. 

Dear  Mr.  Norris  :  You  will  recall  that  when  we  conferred  in  early  October  on 
the  computer  procurements  for  the  real  time  computer  complex  at  Houston,  I  in- 
dicated my  desire  for  the  National  Aeronautics  and  Space  Administration  to 
undertake  appropriate  steps  to  improve  the  exchange  of  information  between 
NASA  and  the  computer  industry,  and  to  increase  competition  throughout  the 
industry  on  future  procurements  of  large-scale,  general  purpose  computing  sys- 
tems. As  a  result  of  our  discussions,  an  ad  hoc  committee  was  formed  to  review 
this  entire  matter  and  to  recommend  a  plan  of  action  for  accomplishing  this  ob- 
jective. The  committee  has  completed  its  work,  and  we  are  prepared  to  move 
forward. 

As  an  initial  step,  we  would  like  to  convene  key  corporate  officials  of  the  prin- 
cipal companies  involved  in  the  manufacture  of  new  generation  computer  sys- 
tems, in  order  that  we  might  outline  our  plans  to  you  and  provide  an  opportu- 
nity for  an  exchange  of  views.  We  have  scheduled  a  meeting  for  this  purpose  on 
Tuesday,  December  21,  1965.  in  the  Program  Review  Center  (Room  70059)  of  the 
NASA  Headquarters  Building.  400  Maryland  Avenue,  S.W..  Washington,  D.C. 

We  have  planned  this  industry  briefing  in  two  parts.  The  morning  session 
from  10:00  a.m.  to  12:00  noon  will  concern  itself  with  a  review  of  our  policy, 
intentions,  and  future  plans  to  increase  competition.  The  afternoon  session, 
from  1 :30  p.m.  to  4 :30  p.m.,  will  deal  with  advance  information  concerning 
specific  computer  procurements  which  NASA  is  planning  to  undertake  in  the  im- 
mediate future. 

We  hope  it  will  be  pos.«ible  for  you  to  attend  the  morning  session,  and  to  par- 
ticipate in  whatever  portion  of  the  afternoon  session  you  feel  would  be  of  interest. 
You  might  Avant  to  have  one  or  two  additional  company  representatives  join 
you,  since  the  briefing  should  be  of  interest  both  to  your  sales  and  technical 
personnel.  In  view  of  the  number  of  companies  participating,  and  the  limitations 
on  space,  it  is  requested  that  not  more  than  three  representatives  attend  from 
each  company. 

I  would  like  to  have  you  and  any  senior  officials  who  accompany  you  join  me 
for  lunch,  following  the  morning  session.  This  will  provide  an  opportunity  for  me 
to  meet  Avith  the  senior  executive  officers,  for  a  further  exchange  of  views. 

All  of  the  arrangements  for  the  December  21  meeting  are  being  handled  by 
NASA's  Industry  Assistance  Officer,  Mr.  John  K.  Koepf.  It  would  be  appreciated 
if  you  would  let  Mr.  Koepf  know  who  will  be  representing  your  company.  He 
may  be  contacted  by  telephone  on  Area  Code  202.  Dudley  2-8236. 
Sincerely  yours, 

James   E.   Webb,   Administrator. 

Senator  Hart,  Our  next  witness  is  Dr.  Ralph  Miller  who  is  an  econ- 
omist. We  welcome  you. 

STATEMENT  OF  RALPH  E.  MILLER.  ECONOMIST,  WASHINGTON,  D.C. 

Mr.  Miller.  Thank  you,  sir. 

I'd  like  to  say  that  it  is  an  honor  and  a  privileg:e  to  be  before  this 
committee  to  discuss  the  structure  of  the  computer  industry. 

To  set  the  record  straight,  I'd  like  to  point  out  that  I  do  not  have 
a  doctor's  degree,  as  my  prepared  statement  explains  somewhat  more 
fully. 

[Mr.  Miller's  prepared  statement  appears  as  exhibit  1  at  the  end  of 
his  oral  testimony.] 

Mr.  Miller.  I  am  an  economist  residing  in  Washington,  and  my  pre- 
pared statement  shows  that  my  expertise  in  the  computer  industry 
comes,  in  part,  from  having  begun  but  not  finished  a  doctoral  disserta- 
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tion  on  the  subject;  and  from  my  past  association  with  various  cases 
of  private  antitrust  litigation  that  have  occurred  in  the  industry. 

I  was  also,  for  almost  a  year,  on  the  staff  of  the  Department  of  Jus- 
tice, assigned  to  the  team  that  was  engaged  in  preparation  for  the  trial 
of  the  IBM  case.  I  want  to  emphasize  that  I  will  not  today,  for  that 
reason,  say  anything  about  the  IBM  case  that  is  currently  in  the 
courts,  and  I  do  not  intend  to  use  any  confidential  information  that 
came  to  me  in  my  work,  either  with  the  Justice  Department  or  in  some 
of  my  other  work  in  the  computer  industry. 

To  keep  the  record  straight  on  the  sources  of  my  information,  what 
I  actually  intend  to  rely  upon  in  large  part  is  the  incomplete  disserta- 
tion manuscri{)t  that  I  mentioned,  and  that  I  believe  has  been  available 
to  the  staff  of  the  committee  for  some  time;  I  believe,  in  fact,  since 
before  I  was  employed  by  the  Justice  Department.  That  manuscript 
covers  the  period  through  1969,  and  I  trust  that  the  committee  will 
understand  that  I  am  limiting  the  bulk  of  my  detailed  consideration 
to  events  that  occurred  during  that  period,  to  insure  that  there  is  no 
question  about  the  sources  of  my  information. 

Finally,  I'd  like  to  emphasize  that  the  views  I  present  here  today  are 
my  own  personal  views,  and  that  they  are  based  on  my  personal  study 
of  and  experience  with  the  computer  industry.  I  am  not  representing 
my  present  employer  nor  any  of  my  past  employers  or  clients  or  any 
Federal  agency  and,  of  course,  my  views  are  not  necessarily  those  of 
any  of  these  parties. 

In  the  statement  I  make  today,  I  would  like  first  to  comment  very 
briefly  on  what  I  see  to  be  the  computer  industry,  and  to  give  you 
some  information  that  I  believe  shows  the  industry  to  be  dominated 
by  IBM.  Then  I  shall  try  to  explain  how  and  why  IBM  has  achieved 
and  is  maintaining  that  dominant  position.  Next  I  shall  turn  to  the 
question  of  whether  a  more  competitive  structure  for  the  industry  is 
likely  to  be  in  the  public  interest.  My  conclusion,  of  course,  is  that  it  is. 
And  then  I  present  and  discuss  several  possible  ways  that  the  needed 
restructuring  of  the  industry  might  be  achieved.  The  last  thing  I  will 
say  is  a  comment  about  the  relevance  of  this  analysis,  despite  its  being 
somewhat  out  of  date  in  an  industry  that  is  changing  as  rapidly  as 
the  computer  industry  is  changing. 

My  concept  of  the  computer  industry — for  the  purpose  that  we  have 
before  us  today^ — is  that  the  industry  encompasses  the  production 
and  the  initial  marketing  of  general  purpose  electronic  digital  com- 
puters and/or  computer  systems. 

By  computer  systems,  I  mean  the  integrated  combination  of  the 
hardware — or  the  machinery — the  programs — the  software,  that  is — 
and  the  supporting  services  that  are  essential  to  users"  understanding 
of  how  to  make  the  hardware  and  the  software  together  do  effective 
work  for  them. 

This  definition  of  the  industry  that  I  am  using  today  excludes 
those  firms  that  are  so-called  software  houses  which  are  in  the  business 
of  writing  computer  programs,  but  do  not  manufacture  or  sell  equip- 
ment. It  excludes  leasing  companies,  service  bureaus,  other  entities 
that  purchase  computers  fr-om  the  computer  manufacturers  and  then 
n^sell  them — breaking  bulk  in  a  way. 

These  firms  buy  computers,  and  then  they  lease  either  the  computer 
services  for  a  period  of  years,  or  the  use  of  the  computers  for  an  hour 
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at  a  time,  or  what-have-you.  The  definition  also  excludes  companies 
that  are  in  the  business  of  making  primarily  communications  equip- 
ment or  communications  systems  that  may,  incidentally,  have  comput- 
mg  equipment  as  parts  of  them.  It  excludes  the  manufacture  and 
marketing  of  military  and  other  kinds  of  special  purpose  computing 
equipment. 

I  make  these  comments  not  because  I  think  that  the  definition  of  the 
industry  is  a  major  issue  that  we  should  be  concerned  with,  but  simply 
to  inform  the  committee  of  the  subject  matter  that  I  am  talking  about 
when  I  comment  on  what  I  see  to  be  the  computer  industry. 

Briefly,  I  now  comment  about  the  importance  of  the  computer  in- 
dustry as  it's  defined  in  this  perhaps  somewhat  narrow  way.  The  com- 
puter industry  still  accounts  for  approximately  1  percent  of  all 
manufacturing  activity  in  the  United  States,  using  the  so-called 
value-added  measure  which  is  generally  accepted  as  the  best  way 
of  measuring  the  relative  importance  of  industries  in  terms  of  the 
quantity  of  productive  activity  occurring  in  them.  That,  in  itself,  is  a 
large  amount  of  economic  activity,  but  I  think  it  is  an  underestimate 
of  what  the  computer  industry  means  to  the  U.S.  economy  and  indeed 
to  the  United  States. 

Mr.  Chumbris.  Mr.  Miller,  would  you  take  a  question  at  this  point. 
On  table  No.  1  of  your  prepared  statement,  you  show  that  in  1958, 
four-tenths  of  1  percent  of  value  added  is  in  manufacturing. 

Mr.  Miller.  Excuse  me.  Is  that  0.3  percent  ? 

Mr.  Chumbris.  Yes.  And  in  1963,  it  was  0.7  percent.  So  there  was 
a  gain  there  over  other  manufacturers.  Is  that  right? 

Mr.  Miller.  Right. 

Mr.  Chumbris.  Then  from  1963  to  1967,  it  remained  steady.  So  it 
moved  exactly  with  the  rest  of  the  manufacturers. 

Mr.  Miller.  Yes. 

Mr.  Chumbris.  Is  there  any  point  that  would  be  important  to  us : 
Why  from  1963  to  1967  it  stayed  even;  then  from  1967  to  1972  it 
jumped  another  three-tenths  of  1  percent  ? 

Mr.  Miller.  I  think  actually — I'm  not  positive,  but  my  recollec- 
tion is— that  between  1963  and  1967  the  Standard  Industrial  Clas- 
sification Manual  was  changed :  and  the  definition  of  the  four-digit 
industry,  which  is  the  way  the  Bureau  of  the  Census  collects  this  in- 
formation and  compiles  it  on  value-added  was  changed  so  that  ac- 
counting machines  and  cash  registers  and  other  nonelectronic  equip- 
ment were  removed  from  the  industry  that  included  also  computer 
manufacturing.  And  I  believe  that  if  that  is  correct,  that  change  in 
the  definition  of  the  industry  would  account  for  some  of  the  reasons 
why  there  was  apparently  no  increase. 

Certainly  these  numbers  do  not  give  you  a  very  detailed  or  careful 
explanation  of  the  growth  of  the  computer  industry  and  of  the  output 
of  computers  because  the  four-digit  industry,  wliich  is  the  level  on 
which  these  statistics  are  calculated,  is  somewhat  too  gross  to  give 
you  a  careful  measure  of  Avliat  is  going  on.  I  presented  them  merely 
to  arive  you  a  rough  idea  of  the  facts  on  the  computer  industry. 

I  believe  I  was  commenting  about  the  imj^ortance  of  the  computers; 
not  because  of  the  economic  activitv  involved  in  the  manufacture 
of  them  or  of  the  distribution  marketing,  and  what-have-you,  but 
l)pcause  of  the  way  they  are  used.  They  are  one  of  the  products  that 
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are  used  pervasivel}^  in  business  and  in  Government  in  this  country. 
They  are  used  in  practically  all  industries. 

And  they  are  used  in  those,  I  think,  most  important  functions  of 
business  and  Government  Jiowadays,  which  is  the  making  of  decisions 
and  keeping  of  records. 

That  seems  to  be  what  our  society  is  about,  and  I  think  it  is  a  very 
serious  point.  We  think  of  businesses  as  making  products,  but  what 
really  makes  our  society  progress  is  the  decisions  that  are  made  in 
l)usinesses  and  in  Government.  Computers  are  so  intimately  associated 
witli  these  processes  that  tliey  are  extremely  important  to  the  way  the 
country  ^^•orks. 

Tlie  next  point  is  that,  as  I  see  it,  IB]M  dominates  the  computer 
industry.  The  principal  point  about  dominance  is  that  IBjNI  is  the 
producer  and  seller  of  su])stantially  more  than  half  of  the  value  of 
computer  systems  produced  and  sold  in  this  country.  That  is  essentially 
wliat  I  mean  by  dominance. 

Tlie  best  single  way  I  know  of  for  measuring  the  shares  in  the 
marker  for  computers  is  by  k:)oking  at  the  total  outstanding  stock  of 
geiiei-al  purpose  computer  systems.  Anotlier  word  for  that  total  out- 
standing stock  of  computer  systems  is  the  installed  base  of  equipment. 
We  look  at  the  figures  to  see  who  manufactured  what  parts  of  it  and 
we  calculate  market  shares  on  that  basis. 

Those  iigures  are  shown  in  my  table  2  of  the  prepared  statement. 
The  point  1  would  make  briefly  is  that  the  data  in  this  table  indicate 
with  very  few  exceptions  a  marlcet  share  of  a])out  TO  percent  for  IBM, 
witli  the  remaining  oO  percent  fi-agmented.  I  think  the  exceptions  are 
tlie  early  years  of  the  industry,  and  the  company  is  Univac;  no  other 
(■om}::any  has  e\en  had  a  10-percent  share  in  the  market — that  is,  in 
the  stock  of  installed  computer  systems. 

I  do  not  really  think  it  pays  to  try  to  look  at  the  detailed  figures  in 
this  table ;  to  look  at  1  percent  here  or  1  percent  there.  These  numbers 
are  compiled  from  publicly  a^■ailable  estimates  about  how  many  com- 
initers  of  the  different  makes  or  models  are  in  use  and  what  the  prices 
are  for  this  equipment.  I  am  certainly  not  preapred  to  say  tliat  tliose 
iiuml)ers  are  very  accurate.  On  the  other  hand  I  would  be  surprised 
if,  when  these  published  figures  show  that  IBM's  share  is  estimated  at 
70  i^ercent.  the  real  or  the  true  value  based  on  the  same  concept  is  in 
the  iuMghl)oi'liood  of  30  pei'cent.  The  numbers  are  not  that  bad.  They 
ai'c  ballpark  figures;  and  the  point  is  that  the  ballpark  is  all  we  really 
need  foi-  the  pur]wse  of  this  inquiry,  I  do  not  think  it  would  make 
mu''li  difference  to  our  understanding  of  why  IBM  is  dominant  or 
Avhat  the  implications  are  or  what  we  might  like  to  do  about  it  if 
TB^^Fs  sliare  is  55  percent,  or  60  percent,  or  70,  or  80  percent,  or  in 
that  rano-e. 

If  IB^Ps  share  was  99  I  thhik  we  would  want  to  modify  our  under- 
stan.ding  of  what  it  is  that  makes  a  share  that  high.  If  it  were  that 
high  we  might  have  to  have  second  thoughts  about  how  the  industry 
should  be  structured.  But  again,  I  do  not  think  it  is  an^'where  in  that 
neiirhborhood  either. 

Mi-.  Chumbris.  ]Mr.  Miller,  if  I  may  interject,  we  have  had  some 
charts,  and  some  other  charts  have  already  been  submitted.  Your 
statistics  seem  to  be  higher  than  what  we  have  been  getting. 
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I  think  most  of  them  have  aromicl  64  percent  as  IBM's  share  of  the 
market.  Would  that  make  a  difference?  You  said  whether  it's  GO,  65, 
or  75  percent,  it  doesn't  make  any  difference. 

But  why  is  it  that  you  arrive  at  the  figures  that  you  have  and  the 
others  that  have  been  submitted  are  closer  to  between  60  and  65 
percent  ? 

Mr.  Miller.  Let  me  tell  you  how  I  arrived  at  the  figures  I  have 
before  I  explain  why  they  might  be  different  from  others. 

The  publication  ''Computers  and  Automation,"  I  think  for  the 
early  part  of  this  period;  and  later  the  publication  called  "EDF 
Industry  and  Market  Report,"  publishes  what  they  call  a  computer- 
census,  which  shows  the  number  of  computers  of  various  different 
models  installed  in  the  United  States  and  the  average  price  of  those 
computers. 

I  have  used  those  figures.  I  have  multiplied  the  number  installed 
by  the  price.  Say  that  the  figures  are  that  there  are  100  IBM  360/50's- 
installed  and  the  average  price  is  $i0,000.  I  would  take  $40,000  times- 
100,  which  is  $1  million;  and  do  the  same  for  all  the  other  models. 
Then  I  add  the  figures  up  and  calculate  the  shares  on  that  basis. 

As  I  say,  different  industry  trade  publications  publish  different 
censuses  that  will  show  different  figures.  I  believe,  in  thumbing 
through  Dr.  Brock's  testimony,  that  he  was  using  figures  that  were 
compiled  in  the  Honeyiaell  v.  ^peery  Rand  case  on  which  I  worked  for 
some  time. 

I  had  not  realized  that  those  figures  were  now  available  in  the  public 
record.  Those  were  obtained.  I  telieve.  by  subpena  of  data  from  the 
computer  manufacturers;  certainly,  one  would  presume  that  they 
more  accurately  represent  the  situation  than  trade  press  estimates  of 
what  is  going  on.  The  trade  press  simply  miscounted.  They  mail  out 
questionnaires.  The  answers  they  get  back  may  not  always  be  correct. 

ISIr.  Chumbris.  a  little  later  other  economists  will  be  having  some 
questions.  The  reason  I  was  interested  in  your  chart  is  because  a  few 
days  ago  I  raised  the  question  of  back  in  1956,  I  believe,  one  of  the 
charts,°IBM  had  42.8  percent  of  the  world  market  and  Univac  had 
51.2  percent  of  the  world  market. 

IBIM  had  about  47  percent  of  the  domestic  market,  and  Univac  had 
45  percent  of  the  domestic  market. 

That  was  in  1956.  And  then  they  also  gave  the  figures  for  1974  which 
showed  IBM  went  u.p  from  42  to  64  percent. 

Univac  went  way  down  to  8  percent.  I  asked  that  the  forthcoming 
witnesses,  or  in  the  future,  we  ought  to  liave  a  year-by-year  chart  show- 
ing just  what  caused  IBM  to  jump  from  42  to  64,  65  percent,  and 
Univac  to  go  the  other  way.  What  caused  the  other  companies  who  are 
competitors  to  maintain  whatever  percentage  they  had. 

That's  why  I  was  interested  in  your  year-by-year  statistics.  I  wanted 
you  to  be  able  to  show  that  from  your  point  of  view  they  could  tell  one 
story,  and  if  somebody  else  has  a  different  type  of  statistics,  there  may 
be  reasons  for  it. 

That's  why  I  asked  you  that  particular  question. 

Mr.  Miller.  One  comment  I  would  make :  In  my  prepared  state- 
ment I  do  discuss  the  early  history  of  the  computer  industry. 

Mr.  CiiuMBRis.  Yes ;  I  read  your  paper. 

Mr.  Miller.  In  regard  to  that  point :  In  1955,  maj'be  even  early  in 
1956,  the  market  was  divided  approximately  half  and  half  by  Univac, 
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and  IB]M.  If  your  figures  refer  perhaps  to  early  1956  or  if  these  figures 
I  present  are  wrong  because  they  were  an  early  registration  of  a  trend 
that  did  not  come  until  later,  one  would  find  approximately  even  divi- 
sion between  IBjM  and  Univac,  I  believe. 

The  only  point  I  would  make  is  that  very  soon  after  1956 — if  not 
already  in  1956 — IB^M's  market  share  got  up  to  souiewhere  in  the 
neighborhood  of  TO  percent,  or  well  over  half.  Univac's  had  fallen  to 
substantially  less  than  half,  and  it  has  been  tailing  off  slightly  since 
then. 

jNIr.  Chumbris.  Thank  you  very  much. 

Mr.  Miller.  The  question  that  I  think  is  somewhat  more  interesting 
than  whether  IB^I  dominates  the  industry,  is  the  question  of  Avhy  IB^SI 
dominates  the  industry.  What  factors  are  there  that  can  explain  the 
acquisition  and  maintenance  of  this  substantial  position  in  an  im- 
portant industry? 

I  identify  four  tj'pes  of  factors  that  may  be  important.  Fii*st,  the 
advantages  of  large  size.  "VVe  often  call  all  such  advantages  economies, 
but  the  fact  is  that  a  competitor  that  is  much  larger  than  its  rivals  may 
either  be  able  to  produce  products  at  a  lower  cost,  or  sell  them  at  higher 
prices,  or  possess  otlier  advantages. 

Second,  forces  that  tend  to  stabilize  market  shares  and  keep  them 
where  they  are.  You  note  that  those  forces  are  somewhat  in  conflict 
with  advantages  of  large  size.  Advantages  of  large  size  will  help  a  firm 
with  40  percent  of  the  market  expand  to  TO  percent,  while  pushing  its 
rival  down,  if  it  starts  out  ahead.  Stabilizing  forces  simply  stabilize 
whatever  pattern  of  market  shares  one  gets  int:o. 

The  third  group  of  factors  is  IB]M*s  special  historical  advantages : 
The  things  that  one  looks  at  if  one  looks  at  the  historical  record  and 
discovers  that  the  companies  in  the  industry  did  not  all  start  out  from 
the  same  place  at  the  same  time. 

Tlie  fourth  group  of  factors  is  conduct  factors.  These  are  factors 
that  are  generally  adduced  in  explaining  about  industry  behavior.  I 
will  not  say  much  about  them,  but  I  simply  observed  that  conduct  is 
one  of  the  things  that  explains  dominance  in  some  industries. 

On  the  advantages  of  large  size,  the  first  and  in  many  ways  the 
most  important  are  what  we  call  economies  of  scale,  because  tliose  are 
advantages  that  enable  a  large  company  to  produce  its  products  at 
lower  cost  than  smaller  companies.  Since  one  of  the  purposes  of  com- 
petition is  to  create  efficiency,  economies  of  scale  might  be  said  to  be 
factors  that  make  large  companies  more  efficient  in  a  useful  social  sense 
than  small  ones. 

Economies  of  scale  in  the  computer  industry  might  arise  in  several 
places.  In  the  design  and  the  development  of  computei-s,  the  fact  that 
there  are  one-time  costs  involved  in  doing  research,  and  so  on.  My  own 
impressions,  based  on  discussions  witli  the  industry  and  a  look  at  the 
facts  I  have  seen,  are  that  the  cost  of  design,  development,  and  research 
do  create  some  economies  of  large  scale," but  not  enormous  economies 
of  large  scale.  It  is  clearly  better  to  have  a  large  volume  to  spread  fixed 
costs  over  than  a  small  volume.  But  that  is  not  a  principal  factor  ex- 
plaining IBM's  dominance. 

On  the  question  of  production  of  computers — including  also  the 
jH'oduction  of  components — the  evidence  is  mixed,  or  perhaps  the  facts 
have  been  mixed.  Early  in  the  history  of  tlie  computer  industry.  I  do' 
not  think  there  ware  ver\^  lar^e  economies  of  scale  in  computer  produc- 
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tion.  I  think,  in  the  mid-1960's  there  is  some  evidence  that  the  tech- 
nologies developed  then  were  amenable  to  economies  of  large  scale.  I 
really  do  not  laiow  much  about  the  technology  currently  in  use.  I  am 
told,  however,  by  some  persons  I  have  spoken  to,  that  they  do  not  think 
there  are  large  economies  of  scale.  I  am  told  by  othei-s  they  do  think 
there  are  large  economies  of  scale.  I  really  would  not  offer  myself  as  an 
expert  on  the  economies  of  scale  in  present  production  technology. 

Another  area  where  there  might  be  economies  of  scale  is  in  the  pro- 
duction of  the  so-called  systems  software.  Central  processors  are  so  fast 
that  these  programs  are  needed  merely  to  make  the  computers  operate 
effectively  and  use  their  time  effectively.  My  own  opinion — and  it  is  one 
that  I  know  is  not  shared  by  e^-eryone  in  the  industry,  although  I  think 
some  people  would  agree — is  that  there  really  are  no  necessary  econo- 
mies of  large  scale  in  systems  software. 

My  own  impression  of  the  way  software  is  written  is  that  you  have 
a  small  army  of  programers  writing  software,  if  you  happen  to  be 
a  large  company,  and  then  discover  by  Parkinson's  law  and  because 
of  the  difficidties  of  communication  Avith  each  other  that  they  manage 
to  occupy  all  their  time  doing  it.  And  the  writing  of  software  is  thus 
a  very  expensive  proposition.  I  think  the  facts  of  the  computer  in- 
dustry will  show  that  the  small  companies — they  are  almost  an  order 
of  magnitude — or  a  factor  of  10 — smaller  than  IBM — manage  to  get 
their  systems  software  written.  P^ither  systems  software  is  not  very 
expensive  to  them  or  to  IBM;  or  if  it  is  expensive,  the  small  compa- 
nies manage  to  write  their  systems  software  for  a  lot  less  than  IBM 
must  be  spending  on  it,  because  they  simply  cannot  afford  to  spend 
the  same  absolute  number  of  dollars  as,  say,  5  or  10  percent  of  IBM's 
re^•enues  that  IBM  might  spend  on  systems  software.  They  would 
have  no  money  left  over  for  an^^thing  else. 

Marketing,  and  distribution  advantages,  I  think,  are  more, im- 
portant advantages  of  large  scale.  IBM's  ability  to  cover  the  market, 
distribute  computers  from  a  large  number  of  points,  and  provide 
maintenance  service  locally  in  many  places,  I  think,  does  give  them 
an  advantage. 

Another  area  where  I  think  there  are  advantages  of  large  scale  is 
in  what  I  call  "external  economies  of  large  size."  Alfred  Marshall 
pointed  out  that  some  economies  of  scale  have  to  do  with  the  size  of 
the  firm,  others  have  to  do  with  the  size  of  the  industry.  And  there 
are  some  economies  in  the  computer  industry  having  to  do  with  the 
buying  and  selling  of  excess  computer  time,  markets  for  programers, 
exchanging  computer  programs,  and  so  on. 

The  only  difference  between  the  computer  industry  and  Marshall's 
external  economies  of  scale  is  that  because  of  ]:>roduct  differentiation 
in  the  computer  industry  these  external  economies  depend  not  only 
on  tlie  total  size  of  the  industry,  but  on  tlie  nu.mber  of  computers  of 
a  particular  make  or  a  paiticular  brand;  because  only  computers  of 
the  same  brand  are  compatible,  and  these  external  economies  can  be 
siiared  only  by  firms  that  are  using  computers  of  the  same  kind.  For 
that  I'eason  any  firm  that  is  large  has  put  its  customers  in  the  position 
where  they  can  benefit  by  sharing  with  each  other  these  external 
economies  from  having  a  popular  computer  system.  A  firm  that  is 
small  can't  achieve  those  advantages. 

The  final  area  where  I  see  advantages  of  large  scale  is  in  product 
differentiation  and  market  intearation.  It  is  an  advantao;e  that  IBM 
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has  a  very  complete  product  line  both  in  hardware  and  software  and 
in  service,  and  that  they  are  able  to  assemble  a  package  that  caters 
to  practically  anyone's  needs. 

You  do  not  even  have  to  know  what  you  want.  You  simply  have  to 
Imow  that  you  have  a  problem,  and  IBM  has  a  solution  for  it. 

Most  companies  do  not  have  such  large  packages.  They  are  not,  in 
that  sense,  able  to  compete  as  effectively  in  the  marketplace. 

Stabilizing  forces  in  the  computer  industry  are  next.  I  think  the 
principal  one  is  the  enormous  product  differentiation — the  fact  that 
not  all  computers  are  like  each  other. 

And  as  a  result  there  is  an  enormous  amount  of  brand  loyalty  in 
tlic  computer  industry.  I  think  a  better  way  of  describing  that,  in- 
stead of  saying  brand'loyalty,  is  to  say  that  the  customers  are  captives 
of  the  suppliers. 

If  a  firm  has  Burroughs  equipment  installed,  it  has  programs  that 
are  written  and  will  run  only  on  Burroughs  equipment,  because  high- 
level  languages  are  not  always  used  in  all  computer  systems  or  because 
perfect  compatibility  is  not  achieved  even  in  all  higher  level  lan- 
guages. There  is,  therefore,  an  enormous  cost  of  converting  a  com- 
puter installation  from  one  manufacturer's  system  to  another 
manufacturer's  system.  When  one  manufacturer  brings  out  a  new 
product  line  he  tries  to  arrauge  conversion  for  his  own  customers,  but 
it  is  nuich  more  difficult  to  con^•ert  between  manufacturers. 

IBM's  special  advantages  aie  the  third  group  of  reasons  that  ex- 
plain its  position  in  the  com[)uter  industrj^,  and  these  are  primarily 
historical. 

IBJNI  was  the  dominant  firm  in  tlie  old  tabulating  equipment  indus- 
try, which  was  the  predecessor  of  the  computer  industry,  up  through 
the  mid-lOaO's.  It  had  the  sales  force.  It  knew  the  customers  for 
information  i)rocessing  equipment.  It  knew  what  kinds  of  work  lousi- 
nesses wanted  to  do.  It  had  a  large  lease  base  of  tabulating  equipment 
and  a  cash  flow  from  it.  It  used  tabulating  equipment  as  input  and 
output  devices  for  its  computer  systems.  And  tluis,  by  having  the 
front  end- — the  input  and  output  arrangements  already  installed  in 
these  businesses^ — IBM,  in  effect,  was  able  to  tie  its  computers  in  a 
l^ackage  with  them. 

It  is  also  said  that  Univac,  v  hich  was  IBM's  chief  competitor  in 
the  computer  industry  at  that  time  and  its  onl}^  substantial  com- 
petitor in  the  tabulating  equipment  business,  was  not  well  managed  at 
that  period. 

Tlie  final  group  of  advantages  that  IBM  may  have  is  its  conduct 
in  tlie  marketplace.  And  as  I  said,  I  do  not  Avish  to  comment  any 
further  about  conduct,  but  simply  to  note  the  possibility  that  conduct 
exists.  My  reason  is  primarily  a  feeling  that  this  is  a  matter  that  is 
likelv  to  be  important  in  the  litigation  and,  since  the  concern  with 
this  committee  is  Avhether  there  is  competition  and  whether  struc- 
tural reorganization  is  appropriate,  I  think  that  it  is  reasonable  for 
uie  to  avoid  tlie  question  of  conduct  here. 

To  sum  up  tlie  question  of  these  forces  that  accouut  for  all  of  IBM's 
douiinance,  my  own  view  is  that  the  rise  of  IBM  to  douii nance  in  the 
computer  industry  is  due  to  a  combination  of  historical  circumstances; 
namely.  IBM's  dominant  position  in  the  tabulating  industry  and  its 
good  management  at  that  time,  particularly  relative  to  its  competitors. 
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1  do  not  think  that  IBM's  initial  rise  to  dominance  was  due  in  any  sig- 
nificant way  to  advantages  of  large  scale. 

I  think  IB]M's  continued  position  of  dominance  is  due  primarily  to 
wliat  I  have  called  the  stabilizing  factors — brand  loyalty  and  things 
like  that — with  perhaps  considerable  assistance  from  a  pattern  of  con- 
.diict  that  may  have  reinforced  those  structural  features  that  do  tend 
to  stabilize  market  shares.  I  think  there  are  some  advantages  of  large 
scale,  as  I  have  said.  But  I  do  not  think  those  have  had  a  major  impact 
on  IBM's  share  of  the  market,  because  I  think  that  what  they  really 
explain  was  how  IBM  was  able  to  charge  prices  high  enough  to  earn 
very  considerable  excess  profits  without  having  that  market  share 
degraded. 

If  there  had  been  no  advantage  of  large  scale  then  IBIM  would  per- 
]ia|)S  have  been  forced  to  choose  between  earning  excess  profits  and 
seeing  its  m.arket  share  competed  away — as  is  said  to  have  happened 
to  U.S.  Steel  in  the  early  part  of  this  century — or  maintaining  its  mar- 
ket share  but  not  being  able  to  earn  excess  profits. 

I  think,  now  coming  to  the  questions  that  are  crucial  to  what  I  under- 
stand to  be  the  purpose  of  these  hearings,  that  the  committee  is  inter- 
ested in  knowing  whether  a  more  competitive  structure  for  the  com- 
jputer  industry  would  be  in  the  public  interest,  because  that,  I  under- 
.'Stand,  is  the  kind  of  question  that  is  raised  by  the  Industrial  Keorgani- 
5;ation  Act. 

The  general  proposition  in  favor  of  structural  change  is  that  more 
iirms  are  better  than  few,  and  that  competition  is  more  effective  if  the 
large  firms  are  smaller  rather  than  if  they  are  larger.  Tliis  committee 
has  heard  from  numerous  experts  on  this  proposition  who  are  much 
better  qualified  than  I  am  to  offer  opinions  and  views  on  it,  and  I 
cannot  tee  myself  trying  to  repeat  that  record.  I  will,  therefore,  confine 
niy  comments  about  reorganization  of  the  computer  industry  to  facts 
peculiar  to  the  comjDuter  industry,  or  facts  that  are  relevant,  pri- 
marily, in  the  computer  industry. 

I^lrsL,  of  course,  there  are  monopoly  profits  in  the  computer  industry 
-over  the  long  period  of  history.  IBM's  rate  of  return  on  the  share- 
holders' equity — that  is,  tlie  net  income  after  taxes  as  a  percentage  of 
the  equity — has  been  in  the  15-  to  20-pei'cent  range  for  at  least  the  last 
two  decades,  and  indeed  in  the  upper  part  of  that  range  for  most  of 
tlie  period. 

That  is  a  higher  rate  of  return  than  is  needed  to  attract  capital  for 
investment  in  the  business.  It  is  higher  than  the  average  rate  of  re- 
turn on  all  manufacturing;  and  my  own  opinion  is  that  the  average 
for  all  manufacturing  includes  alread}^  a  substantial  cliunk  of  monop- 
oly profit  in  it. 

If  we  look  instead  at  profits  before  taxes  in  relation  to  revenues,  we 
see  tliat  over  a  long  period  of  years  approximately  $1  of  every  $-1  that 
IBM  receives  in  revenues  is  profits  before  taxes.  Of  course,  something 
like  half  of  that  profit  is  picked  up  by  the  Government — mostly  the 
Federal  Government — in  the  form  of  income  taxes.  But  we  still  see 
that  most  of  what  you  are  buying — -not  most  but  a  quarter  of  what  you 
are  buying  when  you  buy  an  TBj\I  computer — is  profits  to  the  share- 
holders or  taxes  on  profits  to  the  shareholders. 

But  to  say  that  there  are  monopoly  profits,  and  to  say  that  they  could 
be  eliminated  by  reorganizing  the  industry,  is  not  to  say  that  reor- 
ganization is  desirable. 
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If  tlie  monopoly  exists  because  IBM  is  able  to  produce  computers  at 
substantially  lower  real  cost  than  its  competitors — if  there  are  econo- 
mies of  large  scale — then  increasing  competition  by  eliminating  IBM's 
dominance  would  merely  raise  IBM's  costs,  not  lower  prices  to  the  pub- 
lic, and  at  least  in  regard  to  monopoly  profits  I  do  not  see  that  it  would 
be  aeliieving  any  major  benefits.  So  one  does  want  to  find  out  where 
IBM's  monopoly  profits  come  from,  and  how  they  relate  to  the  factors 
that  make  for  its  dominance. 

One  possible  factor  is  IBM's  ability  to  sell  the  same  product,  but  at 
a  higlier  price  than  its  competitors.  The  record  on  that  is  very  unclear. 
Some  statistical  work  done  showed  that  in  the  mid-19G0's  IBM  indeed 
was  able  to  sell  its  computers  at  a  higher  price  than  competitors  could 
sell  equivalent  equipment.  More  recently,  other  statistical  work  has  not 
been  able  to  find  that  relationship.  It  is  very  difficult  to  do  it  because  it  is 
so  difficult  to  measure  computer  products. 

I  think  the  most  likely  result  of  structural  change  in  the  computer 
industry— and  one  that  I  think  is  highly  desirable — will  be  an  ira- 
])rovement  in  product  performance  in  the  industry.  There  w^ill  be  a 
decrease  in  product  diftei'entiation,  and  perhaps  a  decrease  in  market- 
ing activity  and  in  the  kinds  of  support  that  are  provided  by  the 
computer  makers  to  the  users.  I  think  that  there  will  be  greater  modu- 
larity in  computer  parts,  that  diflerent  kinds  of  hardware  will  be  more 
compatible  with  each  other  so  it  will  not  be  necessary  to  buy  complete 
computer  systems  all  from  the  same  manufacturer  in  order  to  get 
things  that  will  work  together. 

I  think  the  expertise  in  putting  computer  systems  together  will  still 
be  needed,  but  it  will  be  ti-ansferred  or  it  will  move  from  the  computer 
manufacturers,  where  it  is  part  of  their  marketing  effort,  to  the  users 
of  computers  who  will  be  in  a  ])Osition,  perhaps  with  expert  advice 
again  from  a  reasonably  competitive  industry  of  data  processing  ex- 
perts to  put  together  complete  computer  systems  from  the  offerings  of  a 
variet}'  of  different  manufacturers — some  of  whom  produce  a  relatively 
long  product  line,  others  of  wdiom  are  specialists  in  products  w^here 
they  have  particular  expertise. 

I  think  this  kind  of  structural  change  will  also  lead  to  improved 
terlmological  performance  witli  firms  focusing  on  the  development  of 
improved  ''components''  rather  than  improved  systems.  This  is  very 
nnicli  like  the  debate  that  has  gone  on,  particularly  in  connection  with 
weapons  systems  development — not  computer  parts,  but  simply  weap- 
ons systems  in  general- — whether  one  should  be  working  on  compo- 
nents or  systems.  I  am  one  of  those  who  believes  on  the  basis  of  a  very 
imperfect  record  that  the  components  approach  is  better  than  a  system's 
approach. 

I  think  also  if  the  users  are  forced  to  put  their  own  systems  together 
and  learn  more  about  them,  they  will  do  a  much  betfer  job  of  using 
their  computers.  There  liave  been  fiascos  of  computers  having  been 
oversold  and  not  }:)erforming  as  they  should  have.  There  have  been 
])roblems  of  computer  fraud  that  I  think  have  arisen  from  the  fact  tliat 
maiiagements  just  do  not  understand  what  is  going  on  in  the  com]mter 
shop.  They  do  not  understand  the  way  in  which  it  affects  tlieir  business 
and,  as  a  result,  they  are  not  able  to  control  it.  Tlie  computer  companies, 
for  other  reasons,  are  not  interested  in  controlling  on  that  same  level 
fraud  in  the  use  of  computers.  I  think  these  problems  may  be  dealt  with 
by  structural  change  in  the  computer  industry. 
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I  mentioned  a  couple  of  other  advantages  of  structural  change  in  the 
computer  industry  in  my  prepared  statement,  I  think  also,  though  I'd 
like  to  go  on  now  in  the  interests  of  finishing  as  quickly  as  possible,  to 
the  question  of  how  structural  reorganization  of  the  computer  industry 
might  be  achieved. 

I  think  the  first  point,  that  is  fairly  obvious  but  important,  is  that 
IBM  is  the  only  firm  that  needs  to  be  reorganized.  Even  after  we  allow 
for  the  recent  changes  in  the  market,  with  Honeywell  and  GE  having 
been  put  in  the  same  box,  and  with  Univac  having  picked  up  much  of 
RCA's  share,  IBM  is  still  at  least  six  or  seven  times  as  large  as  the 
second  largest  firm  in  the  industry.  These  others  have  market  shares 
under  10  percent.  If  we  could  cut  IBM  into  pieces  that  were  no  bigger 
than  tluit  the  industr}^  would  pass  the  test  of  having  a  four-firm  con- 
centration ratio  under  50  percent  as  specified  in  the  proposed  act. 

I  think  also  that  if  one  is  reorganizing  IBM,  one  would  begin  with 
the  obvious  point  of  removing  the  noncomputer  l)usinesses  from  IBM — 
its  typewriter  business,  its  office  products  business  in  general — ^wliich, 
incidentally,  is  also  reputed  to  be  highly  profitable — its  information 
records  business,  the  Federal  systems  division  which  does  mostly  special 
purpose  computer  work. 

The  interesting  questions  come  when  we  start  looking  at  what  may 
be  broadly  classed  as  the  computer  industry,  whether  we  can  cut  such 
things  as  the  small  information  processing  systems— like  System  3 — or 
the  peripheral  equipment  or  what-have-you  away  from  the  rest  of 
IBM's  computer  business.  As  far  as  small  information  systems  are  con- 
cerned, I  think  we  can  cut  them  away.  They  are  organized  presently  as  a 
separate  division  from,  the  main  computer  business  of  IBM,  and  I 
cannot  see  any  reason  why  they  should  not  be  separated. 

Peripheral  equipment  and,  later,  components  are  a  different  prob- 
lem. On  the  question  of  integration  within  the  computer  industry,  I 
think  that  questions  like  these  should  be  left  to  the  determination  of 
market  forces.  In  this,  I  shall  be  disagreeing  witli  some  of  what  you 
have  heard,  I  believe,  this  morning  and  perhaps  at  other  times  in  the 
hearing.  If  the  computer  industry  can  be  set  up  with  a  competitive 
horizontal  structure  so  that  no  one  firm  or  no  few  firms  dominate  the 
production  and  marketing  of  central  processing  units,  I  think  that  the 
market  is  the  proper  place  to  determine  whether  there  are  or  are  not 
important  economies  in  joining  with  the  central  processing  business 
sucli  things  as  peripheral  equipment,  component  software,  or  what- 
have-you.  If  there  are  economies  to  be  obtained  by  having  the  same 
firm  produce  all  of  these  things  in  an  integrated  fashion,  that  is  what 
the  market  solution  will  be. 

If  there  are  no  such  economies,  then  independent  components  manu- 
facturers and  independent  manufacturers  of  peripheral  equipment  will 
survive  and  thrive. 

My  main  point  is  that  if  tlie  computer  industry  is  broken  up  so  that 
tliere  is  no  longer  any  dominance  of  the  central  pi'ocessing  business, 
there  is  no  longer  any  need  to  try  to  insulate  that  business  fi'om  the 
otlier  aspects  of  the  computer  market  to  prevent  the  spread  of  monop- 
oly- power.  There  is  nothing  to  spread.  There  is  no  need  to  go  into  the 
question  of  Avhether  there  are  or  are  not  economies  in  these  areas. 

I  think  the  same  comments  apply  in  particular  to  systems  software. 
I  have  already  said  that  in  regard  to  other  software,  I  believe  that  if 
the  computer  industry  is  restructured  with  substantial  horizontal  dis- 
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solution  that  there  wiW  be  less  product  differentiation,  in  particular  in 
tlie  softAvare  area  and  to  some  extent  in  the  peripheral  areas,  and  there 
will  be  less  integration  because  specialists  will  turn  out  to  be  better 
than  some  of  the  systems  companies  at  making  certain  kinds  of 
peripheral  equipment.  The  systems  companies,  being  in  a  competitive 
market,  will  be  forced  to  look  for  good  products  to  complement  their 
central  processors  and  will  take  advantage  of  this  expertise  in  other 
companies,  and  so  on. 

As  for  a  dissolution  plan.  I  would  say  that  I  believe  that  dissolution 
of  IBM  horizontally  is  feasible.  Even  as  long  ago  as  1968  there  were 
some  20  computer  manufacturing  plants  and  !?>  laboratories  in  IBM 
and  IBM  World  Trade  combined.  Even  if  one  looks  at  only  the  domes- 
tic market,  I  believe  the  horizontal  dissolution  is  feasible.  I  do  not  see 
tliat  it  is  necessary  that  all  the  successors  start  out  on  an  equal  footing. 
The  purpose  of  this  operation  is  not  to  be  fair  to  some  handful  of  suc- 
cessors of  IB]M.  The  purpose  of  this  structural  reorganization  is  to 
create  a  competitive  structure  for  the  industry ;  and  if  in  that  competi- 
tive structure,  it  turns  out  that  for  reasons  of  bad  manag-ement  or 
whatever,  one  of  the  successors  is  not  viable,  I  do  not  see  that  as  neces- 
sarily being  a  loss  to  the  economy  or  the  public. 

Obviously,  one  does  not  want  to  put  a  lot  of  assets  into  an  operation 
that  has  knowingly  been  set  up  so  that  it  cannot  survive,  because  that 
will  cause  economic  losses.  But  I  do  not  see  concern  with  viability  and 
fairness  as  being  dominant  considerations  in  the  way  that  perhaps 
underlies  some  other  views  of  what  is  needed  in  the  way  of  horizontal 
dissolution. 

I  think  these  mattei's  are  covered  in  more  detail  in  the  prepared 
statement.  I'd  like  to  close  with  one  appeal  on  the  question  of  structural 
reorganization. 

In  1956  the  Justice  Department  settled  by  consent  the  suit  that  it 
had  filed  in  1952  against  IB]\I,  which  Avas  concerned  primarily  with, 
the  tabulating  industry — the  tabulating  equipment  industry.  That  set- 
tlement did  not  involve  structural  reorganization.  It  did  involve  other 
remedies  that  were  presumably,  in  the  opinion  of  the  Department  at 
tliat  time,  satisfactory. 

I  think  the  historical  record,  and  the  mere  fact  that  we  are  sitting 
here  talking  about  IBM's  dominance  in  the  computer  industry,  is 
fairly  persuasive  evidence  that  that  particular  consent  decree  diet  not 
do  w^hat  it  should  have  done.  ^Ma^be  it  did  the  job  it  was  intended  to 
do — namely  to  prevent  domination  of  the  tabulating  industry — but  it 
did  not  do  the  job  that  in  retrospect  it  should  have  done;  namely,  pre- 
vent IB]M  from  dominating  the  computer  industry. 

And  again,  if  we  are  concerned  with  what  will  happen  in  the  future 
we  should  be  concerned  not  with  a  structural  reorganization  that  will 
take  care  of  the  problems  that  we  are  able  to  understand  now  as  best  we 
can  comprehend,  but  rather  a  solution  that  will  increase  competition 
and  not  provide  a  base  for  IB]M  to  move  into  the  future  with  whatever 
it  brings,  and  somehow  transform  the  advantages  it  now  possesses 
into  something  that  will  enable  it  to  dominate  whatever  the  computer 
industry  will  turn  into  over  the  next  decades. 

Thank  you  for  the  opportunity  to  make  this  statement. 

[Mr.  Miller's  prepared  statement  appears  as  exhibit  1  at  the  end  of 
his  oral  testimony.] 
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Senator  Hart.  Thank  you  very  much. 

Mr.  Nash? 

iSIr.  Nash.  Mr.  Miller,  in  your  statement,  you  discuss  the  possibility 
of  restructuring  IBM's  facilities.  You  indicate  that  if  we  include 
IBM's  foreign  facilities  in  world  trade,  we  should  be  able  to  create  a 
half  dozen  or  so  successful  companies. 

If  I  understand  your  statement  correcth',  you  have  six  or  so  fully 
integrated  computer  systems,  each  making  CPU  system  software, 
peripheral  equipment  application  software;  is  that  right? 

]Mr.  Miller.  Certainly  in  regard  to  the  first  three — CPU's  peripheral 
equipment,  and  system  software — they  would  be  fully  integrated.  Since 
I  do  not  contemplate  any  particular  provision  of  the  reorganization 
plan  that  would  prevent  them  from  making  applications  software,  I 
assume  they  would  be  in  that  business. 

On  the  other  hand,  I  should  comment — as  I  think  you  said  correctly 
they  would  be  integrated — that  it  does  not  mean  that  the  product 
lines  would  all  necessarily  all  be  as  long  as  IBM's  present  product 
line.  The  new  product  lines  would  be  as  long  as  is  typical  of  the  other 
firms  in  the  industry.  Those  ai-e  product  lines  that  seem  to  be  long 
enough  for  the  companies  to  survive,  if  not  make  profits.  Indeed, 
recently,  as  I  see  from  other  testimony — I  believe  yesterday — some  of 
them  are  even  beginning  to  earn  reasonable  rates  of  return  on  their 
relatively  short  product  lines. 

Mr.  Nash.  Given  your  comments  about  the  inadequacy  of  the  56 
percent,  is  it  your  opinion  that  effective  relief  or  effective  restoration 
of  competition  through  the  computer  industry  requires  eventual 
divestiture  ? 

]Mr.  Miller,  Yes;  but  I  want  to  emphasize  that  I  am  not  talking 
about  effective  relief,  but  simply  about  the  purposes  of  the  Industrial 
Reorganization  Act.  I  do  support  the  proposition  that,  quite  apart 
from  questions  of  the  antitrust  laws  as  they  presently  stand,  structural 
reorganization  of  the  computer  industry  as  contemplated  by  the  act 
is  necessary  to  restore  what  I  consider  to  be  effective  competition,  in  an 
economic  sense,  to  the  industry. 

jNIr.  Nash.  Now,  accepting  such  a  horizontal  divestiture  for  the 
moment,  let  me  ask  two  questions. 

In  your  judgment  how  would  the  existing  manufacturei's  fare  under 
such  a  program;  say,  for  example,  Honeywell,  CDC,  and  so  on? 

Mr.  Miller.  I  think  they  would  as  a  group  probably  fare  quite  well. 
I  think,  of  course,  that  if  the  computer  industry  becomes  more  com- 
petitive, then  all  of  the  manufacturers,  including  the  ones  that  are 
presently  small  rivals  to  IBjNI,  will  be  pushed  a  little  bit  further  by 
market  forces;  and  if  they  are  pushed  somewhat  harder  by  market 
forces,  some  of  them  may  decide  to  retreat  away  from  the  heart  of 
the  computer  industry  and  enter  more  specialized  areas ;  some  of  them 
may  simply  not  be  able  to  hack  it. 

As  as  group  I  do  not  see  any  problem.  I  think,  on  the  othei'  hand, 
that  if  IBM  were  cut  into  a  smaller  number  of  pieces  than  half  a 
dozen — if  IBM  were  cut  up,  say,  into  three  pieces,  which,  of  couree, 
■would  not  be  enough  pieces  to  make  the  industry  qualify  as  not  being 
a  monopoly  under  the  proposed  act — it  is  possible  that  in  the  situa- 
tion the  other  manufacturers  would  be  worse  ofi'  than  they  are  com- 
peting against  the  single  IBM. 
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Mr.  Nasii.  But  you  believe  that  if  six  entities  were  formed  the  mar- 
ket power  would  be  sufficiently  dissipated  so  that  existing  companies 
could  eif ectively  compete  ? 

Mr.  Miller.  I  said  about  half  a  dozen.  If  one  wants  to  press  me  on 
whether  that  really  means  six  as  opposed  to  seven,  I  think  the  answer 
would  be  that  my  information  is  probably  a  little  bit  too  out  of  date. 
You  would  have  to  tell  me  whether  IBM's  present  market  share  is 
really  70,  75,  or  65  percent  at  this  time,  and  whether  Honeywell  and 
Univac  are  really  9  and  8  percent,  or  whether  they  are  not. 

Mr.  Nash.  So.  your  No.  6  is  an  order  of  magnitude? 

]Mr.  Miller.  I  think  my  No.  G  is  something  like  minimum,  and  I 
would  certainly,  from  what  I  know  about  the  industry,  say  that  eight 
is  big  enough,  as  long  as  they  are  approximately  equal  in  size. 

In  other  words,  eight  is  certainly  big  enough ;  six,  I  thinlv,  is  prob- 
al)ly  good  enough. 

Mr.  Nash.  Under  such  a  horizontal  divestiture  program  won't  bar- 
riers still  exist  for  the  independent  peripheral  manufacturers  and 
software  houses? 

Mr.  Miller.  Unless  there  is  a  change — which  I  said  I  foresee — in 
decreased  product  difierentiation  and  so  on,  there  will,  or  there  might. 
On  the  other  hand  I  do  not  see  it  as  being  an  important  part  of  the 
public  interest  to  protect  independent  peripherals,  manufacturers,  or 
independent  software  houses,  or  anyone  like  that.  I  think  it  is  ini- 
portant  to  the  public  interest  that  the  forces  of  competition  pervade- 
the  marketplace.  If,  for  reasons  of  structure  or  because  there  are 
economies,  it  is  more  efficient  for  one  company  to  manufacture  CPU's, 
peripherals,  and  a  good  bit  of  software,  I  do  not  have  any  problem  in 
seeing  that  kind  of  integration. 

When  we  talk  about  the  automobile  industry  no  one  suggests  that  a 
proper  way  to  reorganize  the  automobile  industry  is  to  have  some 
companies  manufacture  engines  while  other  companies  manufacture 
bodies. 

Mr.  Chumbris.  I  have  a  surprise  for  you.  One  witness  testified  in 
Febiiiai-y  that  what  they  ought  to  do  is  have  one  of  them  make  fenders, 
another  make  bodies,  another  do  the  forging,  and  so  forth. 

Mr.  Miller.  I  stand  corrected.  It  is  my  understanding  that  that  is 
]iot  what  most  people  have  in  mind  when  they  talk  about  reorganizing 
the  automobile  industry. 

I  think  the  point  is  that  if  we  start  scratching  the  surface,  we  dis- 
cover that  there  is  integration  in  many  industries.  In  the  computer 
industry'  it  is  a  little  bit  more  obvious,  because  firms  have  started  nib- 
bling away  at  some  of  these  pieces  of  the  market,  or  at  least  trying 
to  nibble  away,  and  we  become  concerned  with  them.  But  as  a  general 
proposition  I  do  not  think  that  that  kind  of  integration  is  something- 
that  we  should  be  concerned  about,  so  long  as  there  is  competition 
among  the  manufacturers  of  the  integrated  products. 

Now,  I  would  also  add  my  view,  as  I  tried  to  make  clear,  that  I  do- 
not  think  that  integration  will  persist  for  decades,  or  even  very  many 
years,  if  we  reorganize  the  industry,  because  suddenly  the  small  com- 
puter manufacturers  will  discover  that  their  money  is  better  spent  in 
improving  their  CPU's  and  their  systems  software,  and  perhaps  one 
or  a  few  peripheral  products  that  they  are  specialists  in.  But  they 
will  not  all  decide  that  they  can  make  tape  drives.  They  will  decide 
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that  some  company  sitting;  off  on  the  side  that  is  concerned  primarily 
with  manufacturing  tape  drives,  or  disk  packs,  or  terminals,  can  do  a 
better  job  than  they  can,  and  that  it  is  in  their  interest  to  design  their 
CPU's  so  that  they  are  complementary  with,  and  compatible  with, 
these  peripheral  products  of  other  manufacturers. 

That  is  the  way  successor  A  of  IBM  will  compete  with  successor  B. 
Successor  A  will  say,  "company  X  over  there  in  the  peripherals  busi- 
ness has  a  better  tape  drive  than  either  I  have  or  successor  B  has,  and 
the  way  in  which  I  can  do  better  than  successor  B  is  by  designing  my 
CPU's  to  integrate  with  that  tape  drive,  somebody  else's  disk  pack, 
someone  else's  communications  equipment,  and  that  way  the  user  will 
be  able  to  put  together  a  better  system  using  my  product  than  he  will 
using  successor  B's  product,  because  successor  B  persists  in  tr3'ing  to 
put  together  a  much  more  integrated  system  than  he  can  really 
handle.'' 

]Mr.  Nash.  In  your  proposal  for  reorganization  you  also  discuss 
four  market  areas  which  are  closely  related  to  the  computer  industry 
itself. 

The  first  is  a  small  insulation  processing  system;  and  I  gather  you 
conclude  that  it  is  feasible  to  construct  a  separate  company  out  of 
that? 

Mr.  Miller.  I  believe  that  is  what  I  said,  and  I  stand  by  the  conclu- 
sion that  is  feasible. 

Mr.  JSTash.  You  do  indicate  difficulties  in  separating  production 
from  peripheral  equipment,  electronic  components,  and  software. 

Xow,  with  respect  to  components,  you  did  indicate  IB]M  once  had 
a  separate  com]3onents  division  and  separate  plants. 

You  went  on,  then,  to  show  technology  clianges.  I  was  wondering 
whether  the  production  facilities  for  components  today  are  still  sepa- 
rated? 

}.Ir.  Miller.  I  do  not  know  whether  the  production  facilities  for 
components  today  are  still  separate  from  those  of  CPU's.  I  looked 
recently  at  IBM's  1973  and  1972  annual  reports.  It  was  from  the 
annual  reports  of  the  corporation  that  I  had  gotten  my  previous 
information  about  what  plants  did  what;  and  I  no  longer  find  plants 
being  identified  ns  components,  or  systems,  or  what-have-you,  but 
simply  manufacturing.  So,  I  cannot  honestly  say  that  I  know  the 
answer  to  your  question. 

^Ir.  Nash.  A  number  of  witnesses  have  keyed  in  on  the  components 
and  pointed  out,  giA^en  the  changed  technology,  that  the  components 
division  is  fast  becomxing  a  key  to  market  control. 

You  have  indicated  we  might  face  a  loss  of  economies  if  components 
were  divested,  if  I  understand  your  statement.  You  didn't  feel  dives- 
titure of  components  divisions  was  tliat  important. 

Could  you  elaborate  on  your  views  with  respect  to  components 
beino;  divested  ? 

Mr.  Miller.  My  point  was  tliat  I  certainly  am  not  in  a  position 
to  say  that  there  are  substantial  economies  of  integrating  components 
with  processes.  There  may  or  may  not  be;  I  do  not  really  know. 
I  would  not  want  to  take  the  position  tliat  nothing  would  be  lost  by 
removing  them. 

On  the  other  liand,  if  IBM  is  broken  up  horizontally  into  half  a 
dozen  parts,  and  if  four  of  those  half-dozen  parts  have  a  components 
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plant,  then  we  are  in  a  situation  where  the  use  of  the  components 
nianufacuring  as  a  basis  for  dominating  the  computer  industry  is 
no  h)nger  possible. 

Now,  if  it  is  true  that  there  are  very  substantial  economies  of  lar2:e 
scale  in  the  manufacture  of  compojients  for  computer  equipment,  then 
Ave  have  a  problem  that  there  may  be  a  structural  tendency  to  monop- 
oly in  that  particular  business.  JNIy  own  observation  is  that  there  is 
a  l■elati^'ely  lari:^e  number  of  manufacturers  of  semiconductois — that 
is,  integrated  circuitry — that  the  computer  industry  is  not  the  only 
industry  that  uses  integrated  circuits ;  and  that  there  are  many  inde- 
pendent firms,  many  of  them  even  very  small,  that  are  in  the  business 
of  manufacturing  circuitry.  My  understanding  is  that  many  of  the 
other  computer  manufacturers  besides  IB]M  do  not  maintain  their 
own  components  facilities.  They  somehow  manage  to  produce  com- 
l)uters  out  of  components  that  are  manufactured  in  conjunction  with 
other  integrated  circuit  manufacturing  for  other  purposes.  Under 
those  circumstances,  I  do  not  see  that  there  would  be — that  there  is 
likely  to  be — a  major  problem  in  the  horizontal  breakup  of  IBM's 
components  business. 

As  I  said,  there  were  four  components  plants — or,  more  precisely, 
there  were  three  in  existence  and  a  fourth  being  constructed — the 
Inst  time  T  carefully  looked  at  those  facts  and  saw  them  published 
b}^  IBINI.  With  that  breakup.  I  think  it  would  dissipate  any  likely 
monopoly  power  that  presently  is  in  the  components  opei'ation  of  IBM. 

Mr.  Xasit.  Thank  you  very  much. 

Senator  ITvrt.  Mr.  Chumbris  ? 

Mr.  Ciir^iBRis.  Thank  you.  IMr.  Chairman.  I  have  had  my  ques- 
tions. I  Avill  turn  it  over  to  Dr.  Granfield. 

Mr.  Graxfield.  Thank  you. 

I  hope  to  ask  a  set  of  interrelated  questions  which,  to  me  as  an 
economist,  are  consistent  and  form  a  particular  pattern.  I  hope  I  can 
convey  this  to  the  witness  and,  more  important,  to  the  record. 

First  gf  all.  Mr.  ]\Iiller.  have  you  had  an  opportunity  to  read  volume 
1  of  the  hearings  of  the  subcommittee  concerning  the  Industrial 
Eeorganization  Act? 

^[v.  ]\riLLER.  I  have  not  read  all  of  it.  I  have  looked  at  parts  of  it. 

^Ir.  Graxfield.  Then  you  must  be  aware  of  the  fact  that,  some- 
what contrary  to  your  statement,  there  is  tremendous  controversv 
aliout  the  question  of  whether  industry  structure  tells  us  anything 
about  the  level  of  competition  within  the  industry. 

Mr.  Miller.  I  am  aware  that  there  is  considerable  controversv  a])out 
that  point;  yes,  sir. 

Mr.  Graxfield.  Specifically,  some  economists  wish  to  direct  ex- 
amine the  proposition  and  have  it  in  a  structural  hvpotliesis,  that 
Avhen  you  have  an  industry  dominated  1)y  four,  or  six,*or  eight  firms, 
dej^ending  upon  whatever  concentration  measure  vou  are  using,  this 
indeed  enhances  the  possibility  of  tacit  collusion,  such  as  firms  together 
simply  restricting  output  and  therefore  having  a  higlilv  competitive 
price.  Are  you  aware  of  this  controversy  ? 

Mv.  ]\IiLLER.  Yes ;  I  am  aware  of  it. 

Mr.  Gr.\xfield.  In  order  to  balance  out  the  statement  tliat  t])ei'e 
ai-c  some  who  believe  that  the  structui-al  approach  to  explain  economic 
conduct  and  performance  is  valid,  others  cast  doubt  on  this  present 
evidence  to  support  their  contrary  position;  is  that  not  correct? 
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Mr.  Miller.  What  you  are  suggesting  is  that  there  is  dispute  over 
the  question  whether  dominance  of  an  industry  by  a  single 
large  firm — and  let  me  not  say  "dominance,"  since  that  is  what  you 
are'challenging — there  is  a  dispute  over  the  question  that  the  possession 
of  a  large  market  share  by  a  single  firm  means  the  industry  is  not 
competitive.  You  are  asking  me  whether  that  is  the  case;  whether 
there  is  dispute  over  that  proposition  ? 

Mr.  Granfield.  On  the  contrary.  The  structure  has  not  dealt  with 
the  problem  of  an  industry  dominated  by  a  large  firm, 

I  think  if  you  examine  your  own  footnotes,  Professor  Baine  did 
not  include  any  industry  dominated  by  a  large  firm  in  his  surveys, 
nor  has  Professor  Casson  or  Professor  Turner,  or  the  former  chief 
economist  of  this  subcommittee,  Mr.  Blair. 

There  is  no  such  industry  in  the  computer  industry  that  is  not  con- 
tained in  any  of  the  analyses. 

Mv.  Miller.  I  am  certainly  not  going  to  dispute  that  statement. 
I  think  it  is  probably  right.  If  it  is,  it  would  not  surprise  me  if  the 
reason  is  that  no  other  industry  has  been  dominated  by  a  single  large 
.firm  in  the  way  that  the  computer  industry  has  been. 

I  am  not  sure  that  is  the  case,  but  it  is  my  impression  that  probably 
since  1911  there  has  not  been  an  industiy  like  the  computer  industry 
that  one  could  have  included  in  studies  of  that  sort. 

Mv.  Granfield.  Well,  let  me  add  that  structural  hypothesis  does  not 
yield  to  the  question  this  committee  addresses  itself  to :  Specifically, 
the  level  of  competition  in  an  industry  dominated  by  one  large  firm. 
It  is  a  separate  question  from  that  which  the  structurals  are  directing 

themselves  to.  ,  i  •    j^i 

]Mr.  ]\Iiller.  My  own  answer— and  it  may  not  be  a  good  one— is  the 
belief  that  there  is  some  sort  of  continuity.  And  if  what  you  are  saying 
is  that  the  structuralist— if  you  are  characterizing  the  structuralist 
hypothesis  as  applying  only  to  what  happens  when  the  number  of  large 
firms  is  few— hypothesis  is  applying  when  there  are  two  or  three  firms 
dominating  an  industry  and  saying,  "Well,  but  if  there  is  wily  one, 
the  situation  is  difl'erent,"  my  reply  is  that  I,  at  least,  am  a  believer  m 
continuity,  and  the  whole  theory  of  the  structuralist  hypothesis  is  that 
one  large  firm  is  even  better  able  to  do,  by  virtue  of  being  one,  than 
what  two  or  three  large  firms  would.  So,  at  least,  I  think  that  the 
structuralist  hypothesis  does  purport  to  cover  the  situation  of  the 
computer  industry,  or  is  properly  extended  to  cover  the  situation  of 
the  computer  industry. 

The  structural  hypothesis  itself  may  not  be  correct.  lam  willing  to 
grant  that  there  is  dispute  about  the  correctness  of  it  in  the  first  place. 
But  I  do  think  it  at  least  covers  the  computer  industry. 

Mr.  Granfeeld.  AVliat  the  industries  want  to  show  with  the  four,  or 
six,  or  eight  firms,  is,  one,  that  they  relatively  earn  similar  rates  of 
return.  These  rates  of  return  are  above  the  normal  rate  of  return,  and 
this  is  their  evidence  that  collusion  is  in  fact  current. 

If  Ave  look  at  the  computer  industry  it  is  in  direct  contrast  to  the 
structuralist  approach,  because  we  have  one  firm  allegedly  earning 
higher  than  normal  profits,  and  many  other  firms  not  earning  normal 

profits.  . 

And  to  include  an  industry  such  as  the  computer  industry  and  more 
of  these  kind  of  industries— this  kind  of  distribution  that  you  find— 
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the  more  you  will  refute  the  structuralist  hypothesis,  because  it  is 
directly  based  on  statistical  findings  of  homogeneity  or  returns  among 
the  leading  firms  of  the  industry. 

Mr.  Miller.  JNly  answer  to  that  question  is  that  there  is  homogeneity 
of  rates  of  return  among  the  leading  firms  in  the  computer  industry. 
IBM's  rate  of  return  is  the  same  as  IBM's  rcate  of  return.  There  is 
only  one  leading  firm  in  the  computer  industry  that  qualifies  in  the 
antecedent  part  of  the  structural  hypothesis  and,  obviously  its  i-ate 
of  return  is  homogeneous  with  itself. 

And  I  would  also  point  out  that  it  has  been  remarkably  stable  over 
time. 

]Mr.  Granfield.  It  says  nothing  about  the  key  element  in  structural 
hypothesis  data  of  successful  tacit  collusion,  unless  you  were  going 
to  say  IBM  is  colluding  with  itself. 

Mr.  ]\IiLLER.  I  am  certainly  going  to  comnient  that  IB^I  has  at 
various  times  been  organized  in  division  structures  that  encompass 
different  parts  of  the  marketing  in  the  computer  industry,  or  the 
production  and  marketing,  and  that  is  indeed  the  point.  The  struc- 
turalist hypothesis  has  to  do  with  the  setting  of  price  policies  in  rela- 
tion to  cost.  And  again  I  would  say  that  the  pricing  policy  of  IBM 
can  be  presumed — I  certainly  have  no  evidence — but  I  would  presume 
that  the  pricing  policy  of  IBM  is  coordinated  with  itself,  which  again 
is  the  nritural  extension,  on  a  continuity  ])asis,  of  the  structuralist 
hj'pothesis  about  what  happens  in  structurally  concentrated  industries. 

5lr.  Gr^vxfield.  At  least,  then,  when  that  is  true,  when  you  break 
out,  then,  a  long  division  which  you  suggest,  the}^  will  then  simply 
tacitly  collude  among  each  other  and  produce  the  same  result  as  we 
have  today ;  if  that  is  true. 

]Mr.  ]MiLLER.  That  had  to  do  with  my  point  that  three  successors  to 
the  IBM  computer  business  is  not  enough ;  six  would  be,  at  least  as  I 
understand  the  measurements  of  IBM's  market  share.  Three  successors 
would  leave  a  four-firm  concentration  ratio  of  approximately  80  per- 
cent, if  IBM  has  70  and  if  the  next  largest  firm  now  has  10,  since  the 
top  four  would  be  the  three  successors  plus  the  next  largest;  while 
six  successors  to  IB^SI,  if  they  are  equal  in  size,  would  bring  the  four- 
firm  concentration  ratio  down  to  the  low  40-percent  level, 

I  make  that  comment  primarily  because  I  belie^•e  that  the  Industrial 
Reorganization  Act  sets  a  four-firm  concentration  ratio  at  50  percent — 
correct  me  if  I  am  wrong — which  is  the  level  at  which  monopoly  is 
presumed;  and  breaking  IB]M  into  six  pieces  will  bring  the  industry 
not  very  far  under  that  line,  but  clearly  under  that  line  on  the  basis 
of  the  figures  that  I  have  available  to  me  as  to  its  market  shares. 

]\Ir.  Nash  asked  me  whether  I  thought  six  was  enough,  and  I  said 
I  thought  six  was  enough.  Maybe  I  am  wrong;  maybe  it  is  eight.  The 
structuralist  hypothesis  does  not  say  that  tacit  collusion  will  occur 
no  matter  how  many  firms  there  are  in  the  industr}'.  It  says  it  will 
occur  if  there  is  a  relatively  small  number  of  relatively  large  firms 
who  together  account  for  most  of  the  output.  I  am  simply  offering  a 
judgment  that  in  connection  both  with  the  standards  in  the  proposed 
act  on  which  we  are  having  the  hearings,  and  in  connection  also  with 
such  of  the  economic  evidence  that  I  have  seen,  it  would  appear  that 
six  successors  to  IBM  would  break  the  industry  into  enough  pieces,  of 
which  none  was  particularly  large,  to  lead  to  reasonably  effective 
competition. 
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Mr.  Granfield.  Do  you  know  of  any  economic  evidence  that  says 
when  we  go  from  8  percent  concentration  ratio  to  40,  the  competition 
suddenly  ensues  ? 

They  show  that  the  price-cost  margin  goes  to  zero  when  that 
hai)pens  ? 

Mr.  Miller.  I  certainly  do  not  know  of  any  evidence  that  the  price- 
cost  margin  goes  to  zero.  I  have  stated  before,  I  believe,  in  my  oral 
testimony  and  certainly  in  my  written  testimony,  that  I  am  not  setting 
myself  up  as  an  expert  on  the  general  questions  of  industry  structure 
and  performance  throughout  the  economy;  that  the  record  on  this 
question,  as  you  yourself  pointed  out,  has  been  made  before  this  com- 
mittee by  a  variety  of  experts  who  are  much  better  able  to  respond 
to  your  question  than  I  am. 

I  do  not  even  think  it  is  necessary  or  appropriate,  in  view  of  my 
own  qualifications,  for  me  to  try  to  answer  that  question  for  the  record 
of  this  committee,  since  it  has  been  done  better  on  both  sides  by  per- 
sons who  preceded  me. 

Mr.  Graxfield.  The  only  reason  I  bring  this  up  is  that  if  you  pro- 
pose to  restructure  an  industry,  one  should  present  evidence  himself, 
or  at  least  have  a  firm  grasp  of  the  issues  involved  that  the  general 
structure  approaches,  because  that  is  the  entire  purpose  of  the  argu- 
ment ;  that  the  structural  approach  is  the  valid  way  to  measure  com- 
petition. 

Mr.  Miller.  Let  me  say  you  are  correct,  that  the  reliance  on  the 
hypothesis  of  the  structural  approach  is  certainly  a  major  element  in 
my  conclusion  about  the  merits  of  reorganizing  the  industry.  I  clearly 
do  want  the  record  to  show  that.  And,  let  me  simply  say  that  I  am 
not  prepared  today  to  discuss  or  defend  the  merits  of  that  proposition 
beyond  the  few  references  I  liave  in  one  of  my  footnotes :  but  if  you 
wish,  I  would,  given  the  appropriate  time  to  prepare,  be  happy  to 
com.e  back  again  and  discuss  that  matter  with  j^ou. 

Mr.  Granfield.  Would  you  agree  with  my  comment  that  if  econo- 
mists with  improved  sources  of  data — assuming  it  was  done  in  a  com- 
petent, judicious  manner — tlint  if  the  structural  approach  was  tested 
and  found  lacking  this  would  cast  a  grave  doubt  on  your  whole  ap- 
proach to  the  IBM  situation  ? 

Mr.  Miller.  I  do  not  know  that  it  should  cast  grave  doubt.  It  should 
certainly  cast  some  doubt  on  my  approach  to  the  1MB  situation.  I  have 
in  my  prepared  statement  at  least,  made  comments  about  some  of  the 
other  problems  that  are  not  so  directly  related  to  the  question  of  mar- 
ket competition  in  a  narrow  sense;  about  the  problems  of  having  a 
single  corporation  being  responsible  for  the  production  and.  in  many 
cases;  the  integration  with  the  business  operations  of  the  informa- 
tion handling  systems  for  so  many  large  companies ;  and  about  the 
impact  of  large  corporations  on  the  way  in  which  government  and 
others  react  to  the  situation.  All  of  these,  I  believe,  are  problems  that 
structural  reorganization  of  the  computer  industry  would  go  a  long 
wav  toward  resolving. 

i  believe,  also,  that  my  study  of  the  computer  industry,  imperfect 
as  it  is.  adduces  some  evidence  that  tends  to  support  the  structural 
hypothesis,  at  least  as  it  applies  to  the  computer  industry,  and  that 
is  the  main  reason  T  say  that  if  yon  did  find  the  structural  hypotliesis 
wanting,  that  would  cast  some  doubt  on  my  conclusions  about,  or  my 
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anah'sis  of  the  computer  industry ;  but  it  would  not  be  such  gra^■e 
doubt. 

It  might  be  that  the  structural  hypothesis  is  not  generally  appli- 
cable, but  that  the  same  situation  or  the  extension  of  it  to  the  single 
firm  dominance  situation  does  provide  a  good  explanation  of  what  is 
going  on  in  the  computer  industry, 

Mr.  Granfield.  What  do  you  mean  by  effective  competition? 

Mr.  Miller.  It  is  a  very  difficult  term  to  define.  A  simple  definition 
of  it  is  that  etfective  competition  is  the  situation  in  which  the  behavior 
of  tlie  individual  firms  is  subject  to  the  discipline  of  the  market  and 
of  market  forces;  that  firms  do  not  have  the  discretion  to  decide  what 
prices  they  should  charge  or  what  kinds  of  products  they  jDroduce, 
other  than  the  question  of  going  into  or  getting  out  of  the  industry-; 
that  they  are  not  in  the  position  to  manufacture  inferior  products, 
not  necessarily  deliberately,  but  that  they  simply  cannot  survive 
by  manufacturing  inferior  products. 

It  is  the  old  question  of  the  small  grocery  store  and  the  supermarket 
l)usiness,  that  Mr.  Sam  moves  out  and  larger  units  go  into  the  food  re- 
tailing business  because  firms  are  subject  to  the  discipline  of  market 
forces. 

I  think  that  is  the  best  simple  definition  of  effective  competition. 

Mr.  Granfield.  Don't  you  think  that  the  exit  of  RCA  and  GE 
from  this  industry  indicates  they,  themselves,  admit  they  could  not 
have  the  competitive  pressures  and  this  industry  looks  at  that  kind 
of  effort  to  be  extremely  competitive.  That  was  the  same  as  the  "Mom 
and  Pop"  store. 

Mr.  ^[iller.  The  question  is  not  whether  RCA  and  GE  are  subject 
to  competitive  pressures,  but  whether  the  bulk  of  the  industry,  that 
TO  percent  or  so  that  IBM  has,  is  subject  to  competitive  pressures. 
I  hardly  think  one  can  call  an  industry  competitive  by  saying  that  the 
firms  that  dominate  it  and  are  not  subject  to  competitive  pressure 
make  the  kitchen  so  hot  thpt  everybody  else  has  to  get  out. 

Mr.  Granfield.  My  recollection  of  the  dominant  model  in  economics 
indicates  what  happens  is  the  domiiiant  firm  sets  a  price  which  maxi- 
mizes his  profits. 

The  other  firms  in  the  industry  are  forced  to  take  the  price  set  by 
the  pricer  and  they  are  earning  a  normal  rate  of  return  whereas  the 
dominant  firm  earns  economic  rents,  but  we  don't  see  exit  in  that 
industry. 

That  doesn't  seem  to  be  what  happened  here.  It  happens  to  be  char- 
acterized more  by  a  continued,  vigorous  competition. 

Do  you  ha-\'e  any  comment  on  that  ? 

Mr.  Miller.  I  find  the  ]:)remise  in  your  question  somewhat  contra- 
dictory from  your  previous  one.  You  correct  me  if  I  am  wrong,  but 
I  believe  what  you  said  is  that  we  do  not  see  exit  from  the  computer 
industry. 

Maybe  if  you  repeat  your  question,  I  will  better  understand  how 
it  relates  to  the  one  before. 

Mr.  Graxfield.  Certainly.  I  said  I  did  see  exit  in  the  computer 
industrv  which  seems  to  run  contraiw  to  the — at  least,  the  textbook 
model  of  a  firm,  of  an  industry  dominated  l)y  a  leading  firm,  which  he 
makes  his  output  and  his  pricing  decisions  in  order  to  maximize  his 
profits,  the  other  firms  in  the  industry  are  forced  to  be  price  takers 
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and  tliey  earn  a  normal  rate  of  return  and  under  these  conditions  you 
jionnally  do  not  see  exit. 

Mr.  Miller.  Let  me  first  say  that  I  am  not  sure  I  agree  with  the 
premise  about  the  textbook  modeL  If  in  the  textbook  model  tlie 
dominant  firm  decides  to  lower  its  price  a  little  bit  below  the  short 
run  monopoly  profit  level,  it  can  be  presumed  to  expand  its  market 
share  at  tlie  expense  of  its  rivals.  But  to  go  to  the  facts  of  the  com- 
puter industry,  I  don't  really  think  that  the  dominant  firm  textbook 
raodel  you  gave  insists  that  there  be  no  entry  into  or  exit  from  this 
industry.  The  model  simply  suggests  a  stable  market  structure,  and 
in  a  broad  sense  that  is  what  I  think  I  see  in  the  computer  industry. 

IBM's  market  share  has,  according  to  the  best  figures  publicly 
available  tliat  I  have  seen,  been  approximately  stable.  There  has  been 
exit  but  there  has  been  also,  in  that  sense,  entry  or  growth  of  other 
firms.  There  has  been,  if  you  wish,  turnover  in  the  non-IBM  part  of 
the  computer  industry ;  and  I  think  that  is  a  natural  occurrence  when 
you  take  into  account  the  fact  that  some  of  the  other  smaller  fii'ms 
may  not  be  as  well  managed  as  some  of  the  better  managed  among 
IBM's  smaller  rivals,  and  they  tend  to  lose  market  share  to  the  better 
managed  ones.  We  see  that  sort  of  turnover,  so  I  do  think  that  is 
consistent  with  the  textbook  model  that  you  described. 

Mr.  Graxfield.  In  a  December  1972  American  Economic  Review 
article  by  Professor  Belchen,  in  attempting  to  explain  differential 
rate  of  returns,  the  hypothesis  was  that  there  is  no  single  segment  of 
a  firm  with  superior  performance. 

It's  a  team  aspect  of  the  organization  that  leads  to  the  earning  of 
economic  rents.  Is  it  not  possible  that,  although  we  separate  out  and 
examine  intensively  any  one  of  the  IBM  divisions,  they  appear  to  be 
not  inordinately  superior  to  competition,  but  it  is  the  unique  combina- 
tion and  information  flows  that  IBM  manages  through  this  complex 
organization  that  leads  to  their  superior  performance. 

Is  that  not  a  possible  hypothesis  ? 

Mr.  Miller.  I  will  certainly  grant  it  is  possible,  but  before  I  com- 
ment, I'd  rather  hear  what  the  next  question  will  be. 

Mr.  Granfield.  If  this  is  indeed  true,  is  it  not  possible  that  we  will 
lose  this  tremendous  team  efficiency  if  we  operate  IBM  in  the  manner 
you  suggest? 

Mr.  "iSIiLLER.  I  am  somewhat  hard  put  to  answer  that  question 
because  there  may  be  some  confusion  about  what  we  are  talking  of. 

Are  you  suggesting  that  the  loss  will  come  about  because  we 
separate  the  Office  Products  Division  from  the  computer  business  or  is 
it  something  else  ? 

Mr.  GrxVnfield.  That  is  correct. 

]\Ir.  Miller.  If  we  are  thinking  of  IBM  as  a  conglomerate,  a  com- 
pany operating  in  a  number  of  industries,  and  if  what  you  are  sug- 
gesting is  that  the  efficiency  of  the  operations  has  to  do  with  the  fact 
that  the  management  is  very  good,  I  am  ceitainly  not  familiar  with 
any  substantial  body  of  economic  evidence  to  suggest  the  fact  that 
either  the  efficiencies  of  a  large  conglomerate  corporation  are  depend- 
ent on  its  being  a  conglomerate,  nor  am  I  familiar  with  any  evidence 
to  suggest  that  the  quality  of  management  is  destroyed  by  putting  it 
into  smaller  pieces. 

Tliere  is  another  way  of  responding  to  tliat  }:)rol)lem.  I  certainly 
am  not  disputing  that  there  is  something  about  IB]\I  that  allows  it  to 
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earn  substantial  excess  profits ;  and  I  also  accept  and  indeed  vigorously 
espouse  the  proposition  that  one  of  tlie  benelits  that  will  result  from 
structural  change  in  the  computer  industry  will  be  the  creation  of 
the  situation  in  which  those  monopoly  profits  will  no  longer  be 
earned  by  IBM.  Thus,  if  what  you  are  asking  me  is  whether  I  think 
the  reorganization  of  IBM  will  cause  a  change  in  the  situation  that 
creates  this  problem,  the  answer  is,  yes,  of  course,  that  is  one  of  the 
[)urposes  of  a  reorganization:  to  do  something  to  deprive  that  collec- 
tion that  we  call  IBM,  whether  it  is  management  information  flows 
or  anything  else,  of  the  ability  to  so  control  its  destiny  that,  among 
otlier  things,  it  is  able  to  charge  prices  so  far  above  the  cost  of  its 
doing  business  that  it  earns  substantial  monopoly  profits. 

Mr.  Granfield.  Well,  this  is  exactly  the  point  I  wish  to  bring  out. 
It's  whether  these  are  monopoly  profits  or  are  they  economic  rents? 
Economic  rents  is  superior  management,  and  if  we  break  it  up  IBM 
loses  the  economic  rents,  and  the  market  loses  that  efficiency  to  the 
detriment  of  the  consumer  of  those  profits. 

To  quote  from  your  testimony,  you  indicate  that  one  of  the  ef- 
ficiencies or  one  of  the  talents  of  IBM  when  tlicy  first  encountered 
ISperry  Eand  was  they  learned  a  great  deal  about  managing  customer 
services  in  the  computer  business;  and  although  it  didn't  look  like 
selling  typewriters  would  lead  to  a  better  computer  division,  in  fact, 
that  seems  to  be  a  transfer  of  ability. 

I  don't  Ivuow  how  it  would  be  inhibited.  This  kind  of  efficiency  ulti- 
mately led  to  better  customer  service,  that  it  would  be  lost  as  it  would 
be  in  many  firms  if  you  attempt  to  divest  it  along  the  lines  you 
:suggest. 

^Ir.  I\IiLLER.  I  would  comment  primarily  about  the  facts.  "WHiat  IBM 
transferred  was  not  expertise  in  selling  typewriters.  I  do  not  know 
even  how  important  IBM  was  in  the  typewriter  business  in  the  early 
1950's.  What  IBM  transferred  was  its  expertise  in  selling  tabulating 
equipment,  punched  card  equipment,  into  the  successor  of  the  punched 
■  card  equipment  business ;  namely,  the  computer  industry. 

The  point  I  would  now  make  is  not  that  expertise  in  selling  tabulat- 
ing equipment  is  important  to  the  sale  of  computers  and  therefore, 
siiould  be  preserved.  I  think  the  important  point  to  make  is  that  IBM 
dominated  the  tabulating  equipment  business  to  a  much  greater  ex- 
tent, even,  than — at  least,  according  to  what  little  evidence  there  is 
on  that  point — it  dominates  the  computer  industry.  One  way  in  which 
I  might  characterize  your  argument — it  is  not  entirely  fair  but  it  may 
be  a  beginning  point  for  exchanging  views — is  that  you  seem  to  be 
suggesting  that  J3ecause  IBM  dominated  the  tabulating  industry  and 
was  able  to  dominate  the  tabulating  industry,  whetherthat  was  good 
or  bad  for  the  economy  at  the  time,  it  is  important  that  we  allow  IBM 
to  transfer  that  monopoly  to  the  computer  industry,  because  there  is 
some  efficiency  in  letting  computers  grow  out  of  tabulating  equipment; 
and  because  IBINI  dominates  the  computer  industry  we  ought  to  let  that 
dominance  go  on  forever,  including  all  the  other  industries  that  may 
eventually  grow  out  of  the  computer  industry,  because  we  are  going 
to  wrencli  the  system  somehow  if  we  ever  try  to  do  something  about  it. 

I  will  not  buy  that. 

Mr.  Granfield.  If  you  force  IB^M  to  divest  itself  along  the  lines 
that  you  suggest,  however,  all  of  the  benefits  would  be  lost.  This  was 
in  pre^dous  testimony. 
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]Mr.  Miller.  The  response  I  would  make  is  that  in  my  analysis  of 
the  industry  I  have  tried  to  identify  specific  areas  where  I  think 
IBM's  advantages  lie.  I  have  tried  to  distinguish  between  those  that 
involve  what  I  call  true  savings  of  resources,  or  true  social  cost  sav- 
ings, and  those  that  are  really  private  pecuniary  advantages  that  have 
nothing  to  do  with  benefits  to  the  public  but  simply  give  IBM  ad- 
vantage over  its  rivals  in  the  computer  industry.  I  have  found,  by  my 
analysis,  that  most  of  the  explanation  of  IB^NI's  dominance  lies  in  that 
latter  group  of  advantages. 

You  are  now  proposing  sort  of  an  agnostic  view  of  things,  at  least  as 
I  see  it;  namely,  that  one  possibility  is  that  somehow  by  some  not  care- 
fully documentable  process,  some  kind  of  synergistic  process  of  com- 
bining all  of  these  things  in  one  group,  we  somehow  achieve  an  entity 
that  in  unspecified  ways  is  more  efficient  than  smaller  entities,  than 
IBM's  smaller  rivals.  And  you  are  suggesting  that  we  will  lose  what- 
ever these  benefits  are,  these  things  that  come  about  in  unspecified 
ways,  if  we  break  up  IBM. 

Without  a  more  precise  description  from  the  proponents  of  that 
view  as  applied  particularly  to  the  comjniter  industry,  of  exactly  what 
economics  result  from  this  combination,  I  am  totally  unable  to  respond. 

Even  if  I  had  a  more  detailed  description  I  would  add  that  when 
it  comes  down  to  detailed  facts  about  this  or  that  economy  in  the 
computer  industry,  or  exactly  what  the  situation  is,  my  experience, 
while  it  stretches  over  a  period  of  years,  is  limited  essentially  to  the 
interaction  with  personnel  of  two  companies  plus  wluit  I  can  glesin 
from  having  read  the  trade  literature  in  a  period  that  ended  some  5 
years  ago,  because  I  have  not  done  work  on  the  industry  since  then 
except  in  connection  with  the  Justice  Department  suit  in  which  I  was 
involved,  and  which  I  cannot  bring  to  bear  at  all  on  Avhat  I  say  today. 
Therefore,  I  can  only  repeat  that  my  analytical  finding  that  these 
advantages  are  resident  somewhere  else. 

Mr.  Graxfield.  Well,  my  only  point — and  I  certainly  don't  wish  to 
belabor  or  bore  you  with  it — is  that  there  are  two  ways  economists  ex- 
plain an  industry  dominated  by  a  single  firm:  One  is  as  alleged  in 
numerous  antitrust  suits  against  IBM,  tluit  it  is  doing  something  illegal 
to  preserve  its  rate  of  return.  The  other  view  is  that  IB^I  sim])ly  is 
a  superior  performer.  The  source  of  that  superior  performance  is  not 
necessarily  easily  separable  out  into  what  the  economists  either  look 
at  as  production  economies  of  scale,  or  marketing  economies  of  scale. 
or  distribution  economies. 

They  may  all  also  be  present.  But  the  most  significant  source  of 
efficiency  for  that  superior  performance  simply  may  be  the  organiza- 
tional structure  and  the  djaiaminism  of  that  organization. 

For  example,  I  would  argue  that  if  you  examine  the  relevant  coi'- 
porate  structures  of  Sears  and  Montgomery  Ward,  their  buying  prac- 
tices and  so  forth,  you  would  find  remarkable  similarities;  that  year 
after  year  Sears  outperforms  Montgomery  Ward. 

Some  allege  that  simply  because  of  superior  management  capalnlity 
of  the  Sears  executives,  and  Sears  spends  a  great  deal  more  money  and 
time  training  their  executives,  this  is  where  the  rate  of  return  accrues 
to  Sears,  this  team  group  of  managers;  and  that  IBM  tradition  has 
been  to  spend  more  in  the  trade  and  promotion  of  the  human  capital. 

At  least  that  is  an  alternative  hypothesis  to  explain  superior  per- 
formance not  only  of  IBM  but  of  any  firm  in  a  particular  industry  that 
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far  outperforms  its  competitors.  And  the  resolution  of  that  uhimately, 
in  terms  of  economics,  is  that  if  it  is  not  found  that  the  firm  has  con- 
structed artificial  barriers  that,  indeed  its  performance  is  explained  by 
superior  organizational  efficiency;  and  that  is  a  subject  that  as  a 
problem  has  not  yet  been  resolved. 

That  is  tlie  only  thing  I  wanted  to  bring  out.  There  are  two  alterna- 
tive hypotheses  here.  We  do  not  have  any  resemblance  of  sufficient 
evidence  to  make  a  decision  as  to  which  hypothesis  is  correct. 

I  would  submit  that  both  are  equally  valid  hypotheses  to  explain 
superior  performance. 

^Ir.  Miller.  That  has  been  a  long  question.  There  are  a  couple  of 
points  that  I  would  like  to  respond  to  :  One,  primarily  to  keep  the  rec- 
oi-d  straight,  I  do  not  think  I  have  said  that  IB^I's  dominance  is  due  to 
its  having  done  something.  I  certainly  have  not  said  that  it  is  due  to 
IBjjiTs  having  done  something  in  ^•iolation  of  the  antitrust  laws.  I  have 
tried  not  to  make  any  comments  about  IBM's  position  in  regard  to  the 
present  antitrust  laws. 

As  a  general  proposition,  though,  I  subscribe  to  what  I  think  in 
general  terms  you  said  was  your  hypothesis ;  namely,  that  IBM  is  a 
(lominant  firm  in  tlie  industry  because  of  something  that  is,  not  some- 
thing that  it  necessarily  does,  if  you  want  to  distinguish  between  some- 
thing that  is  and  something  that  IBM  does. 

The  question  before  this  committee  in  its  concern  with  the  Industrial 
Eeorganization  Act,  as  I  understand  it,  is  not  whether  the  economy 
would  be  better  off  if  we  prevented  firms  from  doing  things — to  use 
an  active  verb — that  monopolize  or  control  an  industry.  The  question 
is  whether  the  U.S.  economy  and  the  public  interest  would  be  better 
served  by  correcting,  once  and  for  all.  situations  that  involve  a  non- 
competitive structure  in  the  market,  and  in  particular  in  an  important 
market. 

That  is  why  I  go  l^ack  to  IBM's  dominance  in  the  tabulating  indus- 
try and  say  my  view  is  that  IBM  got  its  large  market  share  in  the 
computer  industry  primarily  by  virtue  of  having  dominated  the  tabu- 
lating industry,  getting,  in  effect,  a  head  start  over  all  of  the  other 
competitors. 

IBM  has  maintained  its  market  position  because  of  a  number  of 
structural  factors,  prime  among  which  is  brand  loyalty  and  customer 
captivit^/.  And  it  is  not  really  necessary- — at  least  I  do  not  see  that 
it  is  necessary  for  purposes  of  discussing  the  act — to  decide  whether 
customer  captivity  is  something  tliat  just  automatically  exists  or  wheth- 
er it  is  something  that  exists  because  IBM  made  it  that  way.  The 
answer  is  that  the  industry  is  dominated  by  a  single  firm  for  historical 
reasons  and  the  domination  has  been  maintained  by  a  structural  fea- 
ture. And  the  next  question  is  would  the  economy  be  better  off 
if  that  dominance  were  changed  ?  As  I  said,  mj'  answer  to  that  question 
is  "Yes." 

Obviously,  if  one  does  not  believe,  as  some  proponents  of  other  argu- 
ments seem  to  feel,  that  this  dominance  is  a  problem,  then  certainly 
one  does  not  need  structural  reorganization.  If  one  wants  to  ascribe  to 
economies  which  one  feels  almost  by  hypothesis  are  worth  preserving, 
any  of  the  advantages  that  account  for  dominance,  then  obviously  the 
conclusion  is  that  one  does  not  want  to  do  anything  about  such  domi- 
nance as  it  exists. 
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Mr.  Granfield.  I  think  wliat  you  are  saying  is  that  somehow  an  in- 
dustry becomes  dominated  by  a  leading  firm,  that  dominance  is  locked 
in,  it  is  inevitable  and,  therefore,  competitive  pressures  will  not  remove 
that  dominance  and  you  must  do  something  aliout  it. 

Yes;  I  see  in  my  counterhypothesis  the  following:  If  we  see  a  firm 
in  an  industry  involved,  dominated  by  one  firm,  that  firm  can  only 
preserve  that  dominance  by  continued  superior  performance. 

United  States  Steel  once  dominated  the  steel  industry.  American 
Tobacco  once  dominated  the  tobacco  industry.  In  subsequent  years  they 
lost  their  dominance  because  they  no  longer  performed  as  efficiently 
as  their  competitors.  Consequently,  they  were  punished. 

NoAv,  what  I  hear  you  saying  is  that  if  there  is  a  dominant  firm  it 
stays  dominant  because — my  hypothesis  of  superior  performance — it 
was  not  prudent  enough  to  be  a  superior  firm  and  let  the  market  erode 
its  dominant  position. 

I  am  very  concerned  about  that  because  if  these  firms  preserve  their 
dominant  position,  there  is  nothing  inherent  in  keeping  a  dominant 
position  once  j'ou  get  it. 

We  have  innumerable  examples  where  a  dominant  firm  has  lost  its 
position.  We  will  enforce  restructure,  in  essence,  punish  it,  for  the 
remaining  competitor.  If  it  becomes  a  giant  and  is  no  longer  competi- 
tive, then  we  will  not.  We  will  not  force  any  statutory  changes  upon  it. 

In  essence,  you  are  telling  me  you  wish  to  punish  superior  perform- 
ance. That  is  what  you  are  saying;  because  you  think  it  is  locked  in. 

Mr.  Miller.  I  am  a  little  bit  at  a  handicap  in  commenting  l^ecause 
I  do  not  want  to  talk  about  IBM's  conduct  in  a  way  that  might  be 
construed  as  having  something  to  do  with  present  antitrust  litigation, 
but  let  me  give  one  example. 

IB^I's  dominance  is  locked  in,  as  I  say  and  as  I  believe,  largely  by 
product  dift'erentiation.  The  effect  of  IBM's  performance — and  I  am 
not  sure  "performance"  is  a  good  word,  and  "conduct"  is  not  a  very 
good  word  either — the  effect  of  IBM's  whatever  it  is  doing  that  locks 
this  situation  in  is  IBM's  ability  to  build  computer  products  that  are 
sufficiently  different  from  what  the  other  manufacturers  are  building,, 
so  that  there  is  a  substantial  cost  involved  in  switching  from  an  IBM 
product,  or  an  IBM  computer  system,  to  somebody  else's  computer 
system.  Now,  if  you  want  to,  you  can  characterize  that  as  superiority, 
because  that  particular  situation  enables  IBM  to  charge  high  prices  for 
its  product — prices  that  are  sufficiently  high  to  earn  excess  profits,  but 
that  are  not  so  high  that  despite  the  cost  they  induce  users  to  switch. 
If  you  want  to  call  that  superiority  of  management,  I  am  perfectly 
willing  to  accept  the  proposition  that  that  is  superior  management. 

I  am  not  Avilling  to  accept  the  proposition  that  that  kind  of  superior- 
ity is  of  any  benefit  whatsoever  to  the  customers  of  IBM  or  to  the  U.S. 
public. 

And  I  believe  that  that  particular  pattern  is  very  important  to  the 
computer  industry,  and  that  structural  change  will  do  something  to 
stop  that  kind  of  behavior. 

Mr.  Granfield.  So  you  are  saying  that  anyone  who  is  a  customer 
of  total  systems  suppliers  is  locked  in  ? 

Mr.  Miller.  I  am  saying  that  in  the  computer  industry,  not  neces- 
sarily any  other  industry,  but  in  the  computer  industry  anyone  who  is 
a  customer  of  a  total  system  supplier  in  the  present  environment  of 
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high  product  differentiation  mnst  pay  a  substantial  cost  penaUy  for 
changing  to  someone  else. 

Mr.  Graxfielu.  But  you  onl}^  single  out  one  firm.  And  tliat  seems  to 
be  the  firm  that  lias  performed  most  effectively  in  terms  of  selling  a 
total  systems  package. 

IB]\i  is  not  the  only  one  who  does  it.  They  seemingly  do  it  better 
tlian  other  firms,  I  guess,  because  customers  do  not  switch.  You  singled 
out  one  firm  to  end  evil  of  a  system  lockout.  You  intend,  in  your  orga- 
nization, to  allow  the  others  to  impose  their  costs  on  their  customers. 

Is  not  that  mildly  inconsistent  ? 

ISIr.  ]\IiLLER.  Xo,  sir,  it  is  not.  The  purpose  of  reorganization  is  not 
to  punish  IBJNI.  The  purpose  of  i-eorganization  is  to  build  a  competitive 
structure  in  the  industr3^  I  believe  I  stated,  and  I  tried  to  make  it 
clear,  that  I  feel  that  the  result  of  having  a  competitive  structure  in  the 
computer  industry*  will  be  to  have  a  decrease  in  product  diiferentiation, 
because  the  forces  of  competition  in  that  changed  structural  situation 
will,  through  market  pressures,  induce  the  manufacturers  to  decrease 
the  product  differentiation  that  they  have. 

I  do  not  single  out  IBM  for  reorganization  as  a  punitive  measure. 
I  simply  observe  that  if  one  wants  to  decrease  the  seller  concentration 
ratio,  which  I  believe,  from  my  analysis  to  be  a  key  to  determining 
the  stractural  situation  in  the  industry,  it  obviously  will  not  be  achieved. 
by  fragmenting  everybody  else ;  it  will  be  achieved  by  dissolving  IBM.. 

Mr.  Granfield.  Then  certainly  after  hearing  you,  I  think  your  com- 
ments indicated  you  have  given  this  a  great  deal  of  thought  and  I  cer- 
tainly respect  that.  Perhaps  an  alternative  solution  to  the  problem  you 
])erceive  in  this  industry,  in  terms  of  customer  loss — and  this  bothers 
me — is  that  we  are  going  to  determine  that  the  customer  does  not  know 
when  he  is  better  off',  we  are  going  to  tell  him  when  he  is  better  off. 

Let  us  leave  that  aside. 

j\Ir.  INIiLLER.  I  do  not  think  I  said  that  we  Avere  going  to  tell  them, 
I  simply  said  that  I  think  we  want  a  market  situation  in  which  the 
cost  of  allowing  customers  to  choose  each  time  they  buy  a  product  is 
reduced,  that  the  customers  do  not  face  a  substantial  cost  in  moving 
from  one  supplier  to  the  other. 

We  are  not  going  to  tell  them  that  they  cannot  continue  buying  from 
IBM  or  from  IBM's  successors. 

Mr.  Graxfieij).  An  alernative  might  be  to  let  us  just  mandate  cer- 
tain kinds  of  standards  tliat  would  reduce  these  trends.  Of  course,  we 
do  not  have  to  break  up  IBM  at  all,  we  just  have  to  mandate  that  all 
firms  have  compatible  hardware  or  software  and  we  can  define  "com- 
patible" in  terms  of  transfer  cost. 

Mr.  Miix-ER.  The  only  thing  that  bothers  me  about  that  is  that  I  have 
always  been  from  the  school  that  believes  that  every  time  that  we — the 
public,  the  Government — start  telling  people  how  to  conduct  their  })usi- 
ness,  we  find  that  the  performance  is  not  nearly  so  good  as  the  perform- 
ance is  when  we  let  market  forces  take  care  of  things.  That  is  the 
main  ai'gument  in  favor  of  structural  reorganization:  AVe  do  it  once 
and  we  get  out;  and  we  let  what  happens  in  the  marketplace  ha})pen. 
We  don't  set  up  some  board  to  say,  "You  have  got  to  meet  these  stand- 
ards of  compatibility;  you  have  got  to  announce  your  product  in  ad- 
vance ;  you  have  got  to  do  this,  that,  or  the  other  thing  in  order  to  give 
everyone  else  a  fair  chance." 
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I  just  do  not  think  it  works.  I  do  not  think  it  has  worked  very  well 
in  the  industries  that  are  presently  regulated;  although  in  some  of 
tliem  it  is  undoubtedly  the  best  solution,  and  in  others  it  is  not. 

I  certainly  would  not  be  looking  for  the  excuse  to  try  it  in  the  com- 
puter industry. 

Mr.  (irRANFiELD.  Tliis  is  a  standards  regulation.  That  is  somewhat 
different  than  some  of  the  regulations. 

But  the  "we" — the  Government — will  do  the  divesting,  and  I  am 
kind  of  curious  as  to  why  we  think  we  will  have  so  much  wisdom  doing 
that  wlien  3'ou  claim  we  will  not  have  wisdom  doing  it  in  certain  other 
activities. 

?i[r.  Miller.  I  do  not  think  we  are  so  wise  about  divesting,  but  we 
will  do  it  once  and  that  is  all;  whereas  if  we  liave  to  sit  there  and 
regulate,  then  vre  Avill  have  to  do  it  a  lot  more  often.  ^Ye  get  lots  more 
chances  to  foul  things  up  if  we  go  into  the  regulator}-  business  than  if 
we  go  into  the  structural  reorganization  business. 

Mr.  CiRANriELD.  But  every  time  a  firm  achieves  a  dominant  position 
3-0U  are  going  to  go  bust  them  up  again. 

oSIr.  Miller.  In  my  reading  of  the  historical  record  there  have  been 
very  few  instances  since  1890  or  since  1911  when  firms  have  achieved 
dominant  positions.  I  can  think  of  something  like  Xerox,  which  has 
acliieved  a  dominant  j^osition,  that  is  not  related  to  some  other  base. 

Other  than  that,  the  automobile  industry  concentration  has  in- 
ci-ensed  but  my  recolleirtion — and  it  is  a  dim  one,  of  times  in  distance 
past,  and  I  am  not  an  expert  on  these  facts — is  that  the  really  bkq:  u\- 
creases  in  seller  concentration  in  the  U.S.  economy  occurred  a  long 
lime  ago.  They  occurred  at  a  time  when  there  may  have  been  some 
question  about  how  the  antitrust  laws  were  to  be  enforced,  or  they 
occurred  as  a  result  of  loopholes — what  I  would  characterize  as  loop- 
holes—rin  the  merger  laws  prior  to  1950. 

I  would  certainly  tliink  it  appropriate  to  reconsider  the  reliance 
on  structural  reorganization,  if  you  could  put  together  a  record  that 
shows  that  there  was  a  strong  tendency  for  concentration  to  develop 
or  increase  in  unconcentrated  industries  the  American  economy  in  the 
postwar  period. 

]Mr.  Granfield.  I  think  we  could  go  on  for  a  veiT  long  time.  I  do 
thank  you  very  much. 

yir.  Miller.  I  think  you  for  the  opportunity  of  appearing. 

Senator  PTart.  Thank  you  very  much. 

I  anticipated  we  might  be  able  to  continue  without  a  recess.  After 
checking  with  our  remaining  witness.  Professor  Brock,  I  am  being 
advised  that  his  plane  does  permit  him  to  stay  awhile.  I  suggest  a 
recf  ss  until  2 :30. 

[Whereupon,  at  1 :10  p.m..  the  subcommittee  recessed,  to  reconvene 
at  2  :30  p.m.  this  same  day.] 

MATERIAL  RELATING  TO   THE  TESTIMONY  OF  RALPH  E.   :MTLLER 

Exhibit  1. — Prepared  Statemerit  of  Mr.  Miller 

Prepared   Statement  op  Ralph  E.   Miller,   Economist,   Washington,   D.C. 

My  name  is  Ralph  E.  Miller,  and  I  am  an  economist  living  in  Washington.  D.C. 
I  liave  a  master's  degree  in  economies  from  Harvard  University.  My  interest 
in  the  compnter  indnstry  began  in  the  mid-lfK50's.  when  I  was  still  a  gradnate 
student  at  Harvard.  At  that  time  I  started  work  on  a  doctoral  dissertation  that 
was  intended  to  be  a  study  of  the  structure  and  performance  of  the  computer 
industry.  After  leaving  graduate  seliool.  I  was  an  Acting  Assistant  Professor 
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of  Economics  at  the  Berkeley  caminis  of  the  University  of  California.  I  taui;lit 
the  undergracUiiite  and  in  one  year  also  the  graduate  course  iu  industrial  organiza- 
tion and  public  policy.  While  at  Berkeley,  I  was  also  a  consultant  to  the  counsel 
for  i'ontrol  Data  Corporation,  and  I  assisted  them  in  the  development  and 
preparation  of  their  antitrust  suit  against  IBM.^  I  then  moved  to  Wasliinyion, 
wliere  I  joined  a  consulting  firm,  and  one  of  my  clients  was  Sperry  Rand  Corpora- 
tion. I  assisted  Sperry  in  the  antitrust  aspects  of  their  patent  and  antitrust  liti- 
gation with  Honeywell."  During  this  period,  I  al.so  pre.sented  an  invited  paper  on 
"Public  Utility  Aspects  of  Computer  U.se"  at  one  of  the  seminars  sponsored  l>y 
American  Telephone  and  Telegraph  Company  on  Problems  of  Regulation  and 
Public  T'tilities. 

Most  recently,  I  was  employed  for  almost  a  year  in  the  Antitrust  Division  of 
the  Department  of  Justice,  where  I  was  assigned  to  the  IBM  case.^  I  left  that 
job  to  move  to  my  present  position,  and  I  mention  it  only  to  emphasize  that  my 
statement  today  will  not  draw  in  any  way  upon  confidential  information  that 
came  to  me  in  my  work  at  the  Justice  Department.  Nor  shall  I  reveal  any 
proprietary  data  that  I  had  access  to  In  my  other  consulting  activities,  but  my 
consulting  experience  has  of  course  helped  to  shape  my  views  on  the  computer 
industry. 

To  ensure  that  the  record  is  kept  straight  on  the  sources  of  my  information.  I 
have  based  my  statement  today  upon  my  still  incomplete  dissertation  manu- 
script, which  was  given  privately  to  a  few  persons  for  review  at  various  times 
prior  to  my  entry  on  duty  with  the  Justice  Department.  This  manuscript  covers 
the  period  through  about  1969,  and  I  trust  that  the  Committee  will  understand 
why  I  have  limited  my  detailed  consideration  to  this  time  period. 

Because  of  my  past  association  with  the  Department  of  Justice,  I  shall  also 
refrain  from  comment  about  the  pending  IBM  case.  Specificially,  I  shall  not 
comment  on  whether  I  believe  IBM  is  or  has  been  in  violation  of  the  antitrust 
laws  since  1960  (the  period  of  the  complaint)  ;  nor  shall  I  comment  on  remedies 
appropriate  in  the  event  that  the  court  finds  for  the  United  States  in  that  case. 

I  do  intend  to  assess  the  present  structure  of  the  computer  industry,  and  to 
comment  on  the  merits  of  several  possible  ways  of  restructuring  it,  but  these 
views  are  ))ased  solely  on  economic  considerations — they  are  not  views  of  what 
the  present  law  does  allow  or  should  be  interpreted  to  allow. 

Finally,  I  must  emphasize  that  the  views  I  present  here  are  my  personal  views, 
and  they  are  based  on  my  personal  study  of  and  experience  with  the  computer 
industry.  I  am  not  representing  my  present  employer,  or  any  past  employer  or 
client,  or  any  federal  agency ;  and  my  views  are  not  necessarily  those  of  any  of 
these  other  parties. 

In  this  statement  I  first  give  my  views  on  what  the  computer  industry  is.  I 
then  present  data  that  I  believe  show  the  industry  to  be  dominated  by  IBM,  and 
I  try  to  explain  how  IBM  achieved  and  maintains  this  dominant  position.  1 
then"  consider  the  question  whether  a  more  competitive  structure  for  the  com- 
puter industry  is  likely  to  be  in  the  public  interest.  Answering  this  question 
affirmatively,  I  present  and  evaluate  several  possible  ways  the  needed  re- 
structuring might  be  achieved.  I  close  with  a  few  remarks  about  the  relevance 
of  this  analysis  in  an  industry  changing  as  rapidly  as  is  the  computer  industry. 

THE   COMPUTER   INDUSTRY 

One  of  the  first  questions  that  must  be  confronted  in  discussing  the  computer 
industry  is  the  question  of  what  the  computer  industry  encompasses.  My  own 
view  is  that  the  industry  is  most  clearly  seen  as  encompassing  the  production 
and  initial  marketing  of  general  purpose  electronic  digital  computers  or  com- 
puter systems.  Computers  are  the  pieces  of  machinery  and  equipment  them- 
selves—the so-called  "hardware" — while  computer  systems  also  include  the 
principal  programs  ("software")  needed  to  make  the  computers  operate  effec- 
tively, together  with  other  essential  support  customarily  provided  by  the  manu- 
facturers of  the  hardware. 

The  decade  of  the  1960"s  was  a  period  when  the  computer  of  general  purpose 
electronic  digital  computer  systems  was  especially  clear.  Almost  all  computer 
installations  were  confined  to  a  single  site,  and  the  boundary  between  equipment 
in  the  system  and  equipment  not  part  of  the  system  was  thus  clear.  Each  com- 
puter system  contained  a  central  processing  unit,  where  the  arithmetic  and 
logical   functions   were  performed    (the  so-called   "mainframe")  ;   plus  devices 


^Control  Data  Corporation  v.  International  Business  Machines  Corporation  (D.  Minn.) 

'^  Honeywell  Inc.  v.  Sperru  Rand  Corporation  et  al.   (D.  Minn.,  4-67  Civ.  138). 

3  United  States  v.  International  Business  Machines  Corporation  (S.D.  N.Y.,  69  Clr.  200)^ 
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such  as  card  readers,  printers,  and  tape  units  which  were  used  for  the  input, 
output,  and  storage  of  data  (these  are  the  so-called  "peripheral"  equipment). 
There  has  always  been  some  peripheral  equipment  manufactured  and  sold  di- 
rectly by  independents,  but  in  the  19G0's  the  mainframe  manufacturers  either 
made  or  distributed  the  great  preponderance  of  the  peripheral  equipment,  and 
thus  it  is  appropriate  to  represent  the  mainframe  manufacturers  as  purveyors 
of  at  least  the  complete  hardware  complement  for  computer  systems. 

During  the  1960's  there  was  also  an  especially  clear  distinction  between  gen- 
eral purpose  digital  computers  and  other  kinds  of  electronic  computing  equip- 
ment. Computers  built  for  use  in  weapons  systems  were  designed  to  meet  severe 
environmental  specifications  set  by  the  armed  forces,  and  they  were  not  com- 
petitive with  general  purpose  computers  for  non-military  use.  A  clear  illustra- 
tion of  this  point  is  that  the  Department  of  Defense  is  the  world's  largest  user 
of  general  purpose  digital  computers  (unless  one  considers  the  entire  federal 
government  as  a  single  user),  in  addition  to  being  virtually  the  only  customer 
for  special  purpose  military  computers.  Some  lirms  also  manufactured  com- 
puters and  incorporated  them  into  special  purpose  systems  in  such  fields  as 
communications,  but  the  volume  of  business  in  these  fields  in  the  1900"s  was 
very  small  relative  to  general  purpose  digital  computers.  The  one  exception  is 
the  manufacture  by  Western  Electric  of  computer-like  devices  for  use  in  the 
Bell  System  of  telephone  communications.  Here  the  volume  of  bu^-iness  may  have 
t>een  appreciable,  but  the  special  relationship  of  Western  Electric  to  the  other 
Bell  companies  kept  this  activity  insulated  from  the  computer  industry. 

Finally,  the  1960's  was  a  period  when  it  was  especially  easy  to  distinguish  be- 
tween the  software  and  services  included  in  computer  systems  and  those  that 
were  not  so  included.  The  principal  reason  for  this  is  that  during  the  1960's  the 
major  computer  manufacturers  sold  their  systems  on  a  "bundled"  basis — that 
is,  they  typically  charged  a  single  price  based  on  the  hardware,  with  the  sys- 
tems software  and  essential  supporting  services  supplied  without  separate 
charge.  The  computer  system  was  thus  the  complete  package  offered  by  the 
mainframe  manufacturer ;  and  with  few  exceptions  no  other  vendors  supplied 
parts  of  the  system  directly  to  users,  because  few  users  would  pay  an  independent 
vendor  for  something  the  hardware  manufacturer  supplied  "free". 

In  addition  to  the  software  and  services  included  with  computer  systems,  there 
are  other  types  of  software  and  sei-vices  used  in  electronic  data  processing  (EDP) , 
but  not  part  of  the  computer  industry  proper.  The  so-called  "system  software" 
included  in  a  computer  system  encompasses  only  the  principal  program  packages 
needed  by  virtually  all  users  for  effective  use  of  their  computers.  Examples  are 
the  "compilers"'  and  other  programs  that  translate  from  higher  level  languages 
X3ongenial  for  programmers  into  the  brutallj^  simple  and  elemental  instructions 
that  computers  can  understand  and  execute ;  and  the  programs  that  schedule  the 
internal  operations  of  the  various  components  of  a  computer  system,  to  ensure 
that  they  are  kept  as  busy  and  productive  as  possible.  Most  computer  programs 
are  "applications"  programs  that  do  the  specific  data  processing  work  of  the  user, 
and  they  are  not  part  of  the  computer  system  as  defined  here.  Most  applications 
programs  are  written  by  the  users  themselves.  Some,  especially  those  for  the 
more  widely  used  applications  such  as  payroll,  are  written  and  sold  by  so- 
called  "software  houses" ;  and  some  are  offered  by  the  computer  manufacturers 
themselves,  either  bundled  with  the  system  or  for  an  extra  fee. 

Also  in  EDP  but  not  in  the  computer  industry  inself  are  markets  for  the  serv- 
ices of  the  existing  stock  of  computer  systems.  Computer  leasing  companies  pur- 
chase computers  from  the  manufacturers  and  rent  them  to  users,  usually  for  a 
term  of  one  or  more  years.  Owners  of  computers  often  sell  the  use  of  their  com- 
puter systems  during  the  hours  or  even  the  entire  working  shifts  that  they  do  not 
need  them  themselves.  "Time-sharing"'  vendors  sell  the  use  of  "part  of  a  com- 
puter" to  numerous  small  users,  in  an  arrangement  where  each  user  can  connect 
his  own  terminal  to  the  shared  computer  over  a  telephone  line.  Service  bureaus 
oft'er  computer  time,  but  they  also  offer  "one-stop''  shopping  for  EDP  services, 
providing  a  sul)Stitute  not  only  for  the  user's  computer  system,  l)ut  also  for  the 
programmers,  keypunch  operators,  and  other  personnel  needed  to  use  EDP.  In 
payroll,  for  example,  a  service  bureau  may  take  a  handwritten  record  of  the 
number  of  hours  worked  by  each  worker  during  a  pay  period,  and  from  it  gen- 
erate the  payroll  checks,  the  business  accounting  records,  the  payroll  tax  reports 
to  the  government,  etc.  Vendors  in  all  of  these  market  areas  are  outside  the  com- 
puter industry,  because  they  do  not  produce  computers  or  computer  systems.  In- 
stead, they  must  purchase  their  computer  systems  from  the  computer  manufac- 
turers, and  thus  they  cannot  properly  be  said  to  compete  in  the  computer  manu- 
facturing industry.  To  some  extent,  the  computer  manufacturers  are  themselves 
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-engaged  in  these  areas,  often  through  separate  corporate  divisions  or  subsidiaries, 
but  this  activity  is  still  extraneous  to  the  computer  industry.'' 

Even  with  a  relatively  narrow  focus  on  general  purpose  electronic  digital  com- 
puter systems,  the  computer  industry  is  a  large  and  important  one  in  the  U.S. 
economy.  As  shown  in  Table  1,  value  added  by  manufacturing  in  the  computer 
industry  has  risen  from  0.4  percent  of  the  total  of  all  manufacturing  in  1958  to 
1.0  percent  in  1972;  and  the  outlook  for  the  foreseeable  future  is  that  the  com- 
puter industry  v?ill  continue  to  grow  more  rapidly  than  the  economy  as  a  whole. 

TABLE  1.— THE  COMPUTER  INDUSTRY  IN  RELATION  TO  THE  U.S.  ECONOMY 

Value  added  In  manufacturing 

Shipments • • 

of  electronic  Computer  All 

computers  industry   manufacturing 

(millions)  (billions)  (billions)  Percent 

1958. $324  $0.6  $141.5  0.4 

1963.... 880  1.3  192.1  .7 

1967 1,973  1.9  262.0  .3 

1972 4,362  3.6  348.0  1.0 

Source:  Department  of  Commerce,  Census  of  Manufactures. 

The  economic  activity  occurring  within  the  computer  industry  is,  however,  an 
understatement  of  the  importance  of  computers  to  the  United  States  and  its 
economy.  Computers  are  used  prevasively  throughout  business  and  government, 
and  they  are  intimately  associated  with  two  of  the  vital  functions  of  what  may 
be  called  the  post-industrial  society,  namely  decision  making  and  record  keeping. 
Computers  run  our  oil  refineries  and  our  electric  utilities.  They  keep  our  business 
and  financial  records.  Without  oiir  computers,  our  society  would  grind  quickly  to 
a  halt. 

IBM's  DOMINANCE  OF  THE  COMPUTER  INDUSTRY 

Because  the  computer  industry  is  so  important  to  the  United  States  and  its 
economy,  it  is  proper  that  the  structure  of  this  indusry  receive  special  considera- 
tion in  the  proposed  Industrial  Reorganization  Act  ( S.  1167 )  and  in  this  Commit- 
tee's hearings  on  the  Act.  The  outstanding  structure  characteristic  of  the  com- 
jputer  industry  is  its  dominance  by  a  single  firm  :  International  Business  Machines 
Corporation.  Owing  to  the  illustrious  record  of  this  Committee,  and  to  the  work 
of  the  many  experts  who  over  the  years  have  appeared  here,  it  is  not  necessary 
for  me  to  explain  the  importance  of  seller  concentration.  I  shall  therefore  turu 
directly  to  the  record  of  IBM's  dominance  of  the  computer  industry,  as  I  see  it. 

I  find  that  the  best  single  way  of  measuring  market  shares  in  the  computer 
industry  is  by  reference  to  the  total  outstanding  stock  of  general  purpose  com- 
puter .'Systems,  which  is  sometimes  called  the  installed  base.  This  chuice  results 
from  con.sideration  of  the  technical  merits  of  the  various  possible  measures,  and 
from  judgments  about  the  quality  of  the  data  available  for  each  type  of 
measurement. 

Shares  of  the  installed  base  of  computer  systems  are  shown  in  Table  2.  These 
shares  are  calculated  from  censuses  of  computer  installations.  Each  census  states 
how  many  computer  systems  of  each  model  are  installed  on  the  census  date,  and 
what  the  average  rental  price  is  for  each  model.  The  total  value  of  the  installed 
stock  of  each  model  is  the  number  of  installations  times  the  average  monthly 
rental  price.  The  total  value  of  the  installed  stock  for  each  manufacturer,  and 
for  the  industry  as  a  whole,  is  obtained  by  summati(m  over  the  appropriate 
models.  The  data  in  Table  2  are  based  on  the  installation  censuses  printed  in 
Computers  and  Automation  (through  1962)  and  in  EDP  Industry  and  Market 
Report  (thereafter),  because  I  believe  them  to  be  the  most  reliable  data  that 
are  available  to  the  public.  However,  it  must  be  kept  in  mind  that  these  so- 
called  censuses  are  in  fact  incomplete  market  surveys  taken  by  private  firms, 
and  they  are  subject  to  an  imknown  margin  of  error. 

The  period  through  February  1958  represents  the  beginning  of  the  computer 
industry,  and  the  market  shares  in  Table  2  show  that  only  the  earliest  entrants 
played  a  significant  role.  Even  Honeywell  and  RCA,  wliich  do  appear  in  the 
1958  cen.sus,  had  installed  only  one  and  three,  computers,  respectively,  and  the 


*  The  foregoing  description  Is  offered  primarily  as  a  background  for  the  analyses  that 
follow.  The  author  does  not  wish  to  suggest  that  either  the  concepts  or  the  factual  asser- 
tions are  necessarily  appropriate  to  any  litigation  under  the  present  antitrust  laws  of  the 
•United  States. 
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size  of  their  shares  is  a  vivid  reminder  of  how  small  the  market  was  then.  On 
tlie  other  hand,  NCR  had  considerable  experience  with  military  computers,  but 
this  is  not  reflected  in  a  tabulation  of  shares  in  the  general  purpose  market. 
Computers  installed  in  January  1960  were  still  overwhelmingly  first  generation 
(vacuum-tube)  systems,  and  tlie  years  195S  and  1959  are  thus  the  height  of  the 
first  generation.  However,  by  19.19  the  market  was  looking  toward  solid-state 
systems,  though  onlv  a  few'  were  being  produced,  and  this  period  is  thus  in 
some  ways  a  transitional  one— Burroughs  retained  a  strong  grip  on  third  place 
in  January  1960  bv  concentrating  its  efforts  on  the  vaciuun-tui>e  model  B-220, 
but  it  paid  the  price  by  performing  very  badly  in  1960  and  1961.  when  only 
solid-state  computers  were  selling  well,  and  it  had  fallen  to  sixth  by  January 
1962.  The  second  generation  (transitorized  computers)  continued  through  1964, 
with  1965  another  transitional  year  (note  the  relatively  small  increase  in  the 
installed  base  from  January  1965  to  Jaimary  11>66).  and  1966  marks  the  begin- 
ning of  the  third-generation  (integrated  circuitry)  boom. 

The  principal  observation  on  Table  2  is  that  IBM  dominntes  the  computer 
industry,  Mdth  a  market  share  in  the  neighborhood  of  70  percent,  and  there  is  no 
one  firm  with  a  strong  second  position.  Table  2  does  not  indicate  any  clear  trend'. 
in  IBM's  market  share.  This  share  has  fallen  a  few  percentage  points  from  its 
195S-1969  plateau,  but  the  decline  was  essentially  complete  by  January  1962, 
with  only  mild  undulations  thereafter.  The  decline  from  January  1965  to 
January  'l966  marks  IBM's  changeover  to  its  System /360  line  of  computers, 
and  the  surge  to  January  196S  reflects  the  final  arrival  of  all  the  basic  models 
in  System/360  to  full  production.  The  conclusion,  then,  is  that  IBM  had  a  few 
exceptionally  good  years  toward  the  end  of  the  firs^t  generation,  when  Univac 
was  in  disarray  and  before  other  competition  could  make  itself  felt  strongly, 
but  there  is  no  evidence  of  a  trend  in  IBiNI's  ninrket  share  in  the  .second  and 
third  generations,  nor  does  tlie  approximately  TO  percent  attained  then  differ 
from  IBM's  early  achievements,  up  to  late  1956. 

The  clearest  trend  visible  in  Table  2  is  the  decline  of  Univac.  The  main  decline 
in  Univac's  share  of  new  production  was  already  complete  l)y  1957,  but  there 
was  a  further  small  decline  in  the  1960's  after  a  plateau  from  1963  through 
1965.  The  decline  in  Univac's  share  of  the  installed  l)ase,  as  shown  in  the  table, 
is  both  .-'.ower  and  more  persistent  (and  therefore  more  easily  spoted  as  a  trend), 
because  the  vestiges  of  Univac's  former  eminence  did  not  disappear  from  the 
computer  stock  until  1964. 

It  is  also  clear  from  these  aggregate  market  share  data  that  Control  Data, 
General  Electric,  and  Honeywell  all  carved  out  important  positions  in  the  non- 
IBM  part  of  the  computer  market.  Control  Date  did  so  quickly,  in  the  five 
years  from  1960  through  1964.  whereas  Honeywell  and  General  Electric  experi- 
enced longer  and  slower  gains.  Otlier  firms  with  upward  trends  are  DEC.  SDS. 
and  perhaps  NCR.  though  1. 1  one  of  these  has  gone  so  far  or  so  fast  as  did  Control 
Data,  General  Electric,  and  Honeywell.  Finally,  the  shares  of  Burroughs  and 
RCA  s^em  to  be  approximately  stable. 

Behind  IBM,  no  one  firm  has  a  strong  hold  on  second  place.  Univac  held  that 
position  through  January  1969.  but  by  a  decreasing  margin,  with  Honeywell. 
General  Electric,  and  Control  Data  all  challenging  for  the  second  position,  and 
RCA  not  much  further  behind. 

The  foregoing  description  of  market  shares  has  used  data  only  on  the  installed 
base  of  computer  systems.  Two  other  measurement  l>a.ses  are  also  commonly 
discussed:  revenue ;  and  the  value  of  current  production  and  shii>ments.  Each 
measurement  basis  has  its  advantages  and  disadvantages,  primarily  of  a  tech- 
nical nature.  But  when  the  data  are  tallied,  the  scores  do  not  differ  by  more  than 
a  few  percent,  and  these  differences  are  too  small  to  be  of  major  concern  in  the 
context  of  this  inquiry.  The  reasons  for  this  judgment  is  that  both  economic 
theory  and  empirical  evidence  indicate  that  the  difference  of  a  few  percentage 
iwints  in.  say,  the  combined  market  shares  of  the  top  four  firms  is  not  likely 
to  have  much  effect  on  either  the  conduct  or  performance  of  an  industry.'  In 
the  computer  industry,  it  is  easily  seen  (and  already  well  known)  that  there 
is  a  very  high  degree  of  seller  concentration.  It  is  equally  ckvar  that  this  high 
level  of  seller  concentration  is  due  to  the  overwhelming  size  of  a  single  firm, 
rather  than  to  the  presence  of  several  firms,  each  with  a  moderately  large  market 
share.  Beyond  this,  there  is  nothing  that  further  study  of  market  shares  can 
reveal  about  seller  concentratioai  as.  a  static  element  of  market  structure.  I 
therefore  turn  now  from  the  question  of  whetlier  IBM  dominates  the  computer 
industry  to  the  analytically  more  challenging  question  of  how  and  why  this 
dominance  was  achieved  and  maintained. 

6  Joe  S.  Bain,  Industrial  Organization,  ch.  x,  especially  pp.  413-314. 
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HOW   IBM  ACHIEVED  AND   MAINTAINED  ITS   DOMINANCE  OF  THE  COMPUTER  INDUSTET 

Identification  of  the  factors  accounting  for  IBM's  dominance  of  the  computer 
industry  is  needed  to  facilitate  consideration  whether  structural  change  in  the- 
industry  is  desirable  and  feasible.  These  fatcors  fall  into  four  classes.  First, 
there  are  some  advantages  of  large  scale  in  the  computer  industry.  These  are 
advantages  that  accrue  to  any  firm  that  is  bigger  than  it  rivals,  and  that  thus 
tend  to  destabilize  a  competitive  market  structure.  Second,  there  are  structural 
characteristics  tending  to  stabilize  market  shares.  These  forces  work  against 
the  creation  of  market  dominance  from  a  competitive  situation,  but  they  also 
help  preserve  market  dominance  if  it  can  once  be  achieved.  Third,  IBM  has 
some  special  advantages  in  the  computer  industry,  which  it  owes  to  historical 
circumstance.  Finally,  IBM's  conduct  in  the  market  has  itself  had  a  impact  on 
the  structural  basis  for  market  dominance,  and  it  may  or  may  not  also  have 
involved  repressive  and  disciplinary  practices  that  have  characterized  some 
other  monopolies  in  the  past.  These  four  groups  of  factors  are  considered  in  turn. 

The  first  set  of  explanatory  factors  are  advantages  of  large  scale,  and  the  first 
of  these  to  come  to  mind  are  economies  of  large  scale  (lower  unit  costs  at 
higher  rates  of  output).  The  classic  locus  for  scale  economies  is  in  the  i)roduc- 
tion  of  goods,  which  in  the  computer  industry  encompasses  the  manufacture  of 
components,  their  assembly  into  complete  units  of  equipment,  and  the  design 
and  development  activity  associated  with  the  manufacturing  process.  In  the 
first  half  of  the  1960's  tiie  economies  of  large  scale  in  the  area  were  not  sub- 
stantial relative  to  the  size  of  the  market.  But  in  the  second  half  of  the  decade,^ 
and  more  specifically  with  the  arrival  of  integrated  or  hybrid  integrated  circuitry, 
the  situation  may  have  changed.  One  estimate  by  a  knowledgeable  but  anony- 
mous observer  placed  IBM's  direct  costs  of  hardware  production  as  much  as 
one-fourth  or  one-third  lower  than  the  direct  costs  of  its  rivals.  With  typical 
direct  costs  (for  everyone  except  IBM)  a  bout  30  to  35  percent  of  selling  prices, 
this  advantage,  expressed  relative  to  revenues,  may  give  IBM  a  margin  of  as 
much  as  ten  percent  over  its  rivals.  More  recent  judgments  by  other  observers 
have  questioned  this  conclusion,  and  several  experts  familiar  with  the  industry's 
cost  structure  believe  that  IBM  has  essentially  no  production  cost  advantages 
due  to  economies  of  large  scale. 

The  true  picture  of  scale  economies  in  computer  production  is  very  difficult 
to  discern,  even  with  better  information  than  is  available  to  the  public,  and  this 
for  two  reasons.  First,  measurement  of  the  product  is  so  difficult  that  what  are 
thought  to  be  cost  differences  are  in  fact  product  differences." 

Second,  IBM's  scale  of  operations  is  at  least  a  full  order  of  magnitude  larger 
than  any  of  its  rivals  (this  margin  may  have  fallen  to  a  factor  of  about  seven 
with  the  Honeywell  acquisition  of  GE's  computer  business  in  1970),  and  the 
market  therefore  offers  no  experience  showing  whether  the  scale  economies,  if 
any,  enjoyed  by  IBM  could  be  achieved  with  only  ten  or  thirty  or  fifty  percent 
of  the  market. 

A  second  locus  for  advantages  of  large  scale  in  the  computer  industry  is  in 
marketing  and  distribution,  including  maintenance.  Here  it  is  generally  agreed 
that  IBM  has  substantial  cost  advantages  that  result  from  its  large  scale.  How- 
ever, it  is  not  clear  that  these  cost  advantages  reflect  anything  more  profound 
than  the  high  success  ratio  that  must  attend  the  marketing  efforts  of  a  firm 
with  70  percent  of  the  market.  IBM  obviously  does  not  dissipate  a  large  fraction 
of  its  sales  effort  on  customers  it  eventually  loses,  whereas  its  rivals  do  bear 
a  much  greater  biirden  of  fruitless  sales  calls. 

The  third  of  the  advantages  of  large  scale  in  the  computer  industry  is  the 
benefit  from  external  econonues  in  the  use  of  computers.  External  economies 
are  benefits  derived  by  each  user  of  computers  from  the  activities  of  other 
users.  Owing  to  product  differentiation,  the  external  economies  created  by  instal- 
lations of  one  computer  model  benefit  primarily  the  other  users  of  computers  of 
that  model.  The  nature  of  these  external  economies  is  described  first.  Then  it 
is  shown  that  they  redound  to  the  benefit  of  the  computer  manufacturers,  and 
that  the  benefits  derived  by  each  manufacturer  are  directly  related  to  its  share 
of  the  computer  market. 


8  As  an  analogy,  suppose  the  existence  of  extreme  product  differentiation  made  It  pos- 
sible for  General  Motors  to  sell  its  Chevrolet  Vega  for  the  same  price  as  Chrysler's  much 
larger  Dodge  Dart.  An  observer  unable  to  identify  the  size  differences  between  the  two 
cars  would  still  note  GM's  lower  costs,  and  they  might  well  be  attributed  to  economies  of 
large  scale.  But  the  proper  explanation  of  the  postulated  situation  is  that  GM's  product 
differentiation  advantages  enable  it  to  sell  a  smaller  and  less  expensive  product  for  the 
same  price  as  its  rival  sells  a  larger  and  more  expensive  product. 
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External  economies  in  the  use  of  computers  occur  in  five  ways.  The  first  is 
in  the  market  for  computer  time.  It  is  a  rare  user  who  needs  all  of  the  time 
on  his  own  computer,  and  never  anything  more.  If  for  no  other  reason,  this 
is  true  because  the  computer  may  break  down  at  a  crucial  moment  when  data 
must  be  processed ;  but  even  if  the  average  load  is  very  close  to  capacity,  the 
load  is  apt  to  rtucturtte  from  day  to  day  (or  hour  to  hour).  One  way  to  deal 
with  periods  of  excess  demand  (or  overcapacity)  is  to  buy  time  on  another 
computer  like  one's  own  (or  sell  one's  own  surplus  time).  But  the  market 
for  computer  time  can  operate  successfully  only  if  the  number  of  participants  ia 
large  enough  so  that  during  most  time  periods  the  random  flnctuations  of  the 
different  users'  supply  and  demand  are  canceled  by  averaging. 

Exactly  paralled  to  this  argument  is  one  concerning  the  market  for  used  com- 
puters. Since  brokerage  is  clearly  subject  to  economies  of  scale  in  the  relevant 
range,  and  since  savings  in  it  are  apt  to  be  passed  on  to  the  owners  of  the  hard- 
ware, the  more  widely  used  a  particular  model,  the  less  it  depreciates.  The  pros- 
pective saving  in  transportation  costs — because  buyers  and  sellers  of  used  com- 
puters can  be  more  closely  matched  in  space,  the  larger  the  number  of  trans- 
actions— also  reduces  the  depreciation  of  computers  used  in  larger  numbers.'' 

The  third  source  of  external  economies  in  the  use  of  computers  is  the  market 
for  programming  services  and  other  assistance  in  the  use  of  computers,  as  they 
are  provided  by  service  bureaus,  software  houses,  and  EDP  consultants.  These 
firms  are  apt  to  have  more  experience  in  working  with  a  more  widely  used, 
model,  and  this  greater  experience  makes  it  easier  for  a  user  of  such  a  model 
to  obtain  help  from  them. 

User  organizations  are  a  fourth  source  of  external  economies.  They  offer,  in 
addition  to  exchange  of  programs,  everything  from  advice  about  running'  an 
EDP  shop  to  a  semi-annual  junket  for  the  shop's  chief.  And  despite  the  frequent 
criticism  that  junketing  is  the  only  "benefit,"  there  is  little  doubt  that  the  exist- 
ence of  a  user  organization  does  add  to  the  desirability  of  the  model  it  repre- 
sents. The  larger  the  user  organization,  the  more  programs  there  are  to  exchange, 
and  thus  the  greater  the  benefit  to  each  individual  user. 

Finally,  the  software  for  a  widely  used  computer  system  gets  debugged  faster 
than  for  a  less  widely  used  model,  because  greater  use  uncovers  the  bugs  faster.* 

An  important  characteristic  of  these  external  economies  is  that  their  amount 
is  greater,  the  larger  the  number  of  installations  of  a  computer  model.  They  are 
thus  external  economies  in  the  Marshallian  sense  of  reducing  costs  within  aa 
industry  as  the  scale  of  production  in  that  industry  increases."  The  benefits, 
however,  need  not  go  to  the  firms  using  the  production  process  subject  to  external, 
economies  (in  a  competitive  industry  in  the  long  run,  nothing  benefits  the  pro- 
ducers). Instead  they  may  accrue  to  factors  of  production  used  in  the  process 
.subject  to  external  economies,  because  they  raise  the  demand  schedule  for  those 
factors  relative  to  the  demand  for  factors  of  production  used  in  closely  substitut- 
alile  processes  not  benefiting  from  these  external  economies  to  the  same  extent.^" 

In  EDP,  the  process  subject  to  external  economies  is  the  use  of  a  particular 
computer  model,  along  with  complementary  inputs,  to  process  data  electronically. 
Since  the  use  of  EDP  is  atomistic,  and  since  all  the  inputs  except  computers  are 
atomistically  supplied,  each  computer  manufacturer  is  able  to  appropriate  the 
value  of  the  external  economies  obtained  in  the  use  of  its  comnuters  (which  the 
manufacturer  does  by  charging  a  higher  price,  or  by  attracting  more  customers 
with  a  price  that  does  not  fully  recover  the  value  of  the  external  economies). 
Finally,  since  the  amount  of  the  external  economies  is  directly  related  to  the  num- 

■?To  the  extent  that  manufacturers  act  as  brokers  for  both  time  and  used  machines 

the  former  in  service  bureaus,  the  latter  owing  to  the  prevalence  of  leaslns these  -idv^n- 

ta«es  may  be  interpreted  as  scale  economies  In  distribution.  This  means  that  manufacturers 
benefit  directly  by  Internalizing  these  external  economies,  rather  than  bv  the  indirect' 
process  described  in  the  text,  infra. 

l-^."'']  [^^fferently,  the  more  users  there  are,  the  fewer  bugs  each  one  discovers  and  is 

ocp'^'o''ti^  Mars;l]all,  Principles  of  Economics  (Sth  ed.  ;  New  York:  Macmillan,  1948),  pp. 
2(,G.  271-(2.  Marshan  repeatedly  emphasizes  the  parallelism  between  external  and 
the'srale^oT^he^^trv  depending  on  the  scale  of  the  firm,  the  former  depending  on 

w  The  external  economies  also  tend  to  lower  the  price  of  the  product  produced  bv  the- 
process  benefiting  from  them.  But  in  the  case  of  EDP.  the  services  produced  bv  different 
computer  models  are  so  closely  substitutable  that  their  relative  valuercan  hardlv  be 
f  llf'lK^^^  differences  in  the  cost  of  obtaining  these  services.  Rather,  what  must  happen 
is  that  these  cost  differences  wiH  be  absorbed  by  the  manufacturers  of  the  widely  used 
moaels  as  econoinic  rents,  or  they  will  be  used  to  keep  computer  prices  below  the  point 
driven  from%heindusS'  ''''''''^''"y  ^^""^  external  economies  to  so  great  an  extent  a?e. 
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lier  of  computers  of  a  model  in  use — that  is,  to  the  marlcet  share  of  the  manu- 
facturer, given  the  total  demand  for  computers,  the  larger  manufacturers  stand 
to  gain  more  than  the  smaller  ones. 

The  last  major  advantage  of  large  scale  in  the  computer  industry  is  the  benefit 
that  comes  from  being  the  dominant  firm  in  an  industry  where  product  differ- 
entiation and  integration  are  extremely  important.  Electronic  data  processing 
is  a  complex  of  interrelated  activities  involving  much  more  than  just  the  pro- 
duction of  computer  systems,  and  IBM's  great  size  enables  it  to  enfold  more  of 
these  activities  than  its  rivals.  This  integration  enables  IBM  to  relieve  the  cus- 
tomer of  some  of  the  responsibilities  and  woi-k  of  using  computer  systems  to 
achieve  results  in  his  business.  In  contrast,  customers  of  other  manufacturei-s 
are  forced  to  learn  more  about  what  they  are  doing  in  EDP,  because  the  other 
computer  manufacturers  do  not  have  the  broad  expertise  to  step  in  and  help  run 
their  customers'  businesses.  IBM  also  benefits  from  its  large  size  even  in  the  areas 
where  it  is  not  integrated.  Firms  offering  products  and  services  for  use  with 
computer  systems,  such  as  digital  communications  equipment,  plotters  or  other 
specialized  peripherals,  and  tailored  .software  packages,  must  all  achieve  a  proper 
interface  with  the  computer  systems  their  products  complement  IBM's  dominance 
of  the  computer  industry  ijennits  it  to  in  effect  establish  the  standards  for  these 
interfaces,  to  which  the  complementary  products  are  designed ;  whereas  IBM's 
rivals  mn.st  adjust  to  the  market  (which  really  means  adjusting  to  IBM)  in- 
stead of  having  the  market  adjust  to  them. 

Related  to  these  two  points  is  the  way  that  product  differentiation  and  IBM's 
image  of  dominance  affects  the  motivations  of  the  corporate  executive  choosing  a 
compuer  for  his  firm  :  it  is  said  that  no  vice  president  for  EDP  has  ever  been  fired 
for  choosing  IBM,  even  when  the  new  computer  system  failed  to  live  up  to  the 
expectations  of  top  management ;  but  many  have  been  fired  for  not  choosing  IBM. 
The  point  is  that  some  mistakes  are  always  going  to  be  made  in  computer  procure- 
ment, but  top  management  will  not  second-guess  against  the  choice  of  the  dominant 
firm,  and  the  safe  course  for  the  middle-level  executive  making  the  decision  is 
therefore  to  stick  with  the  leader. 

The  second  major  group  of  factors  explaining  IBM's  dominance  of  the  computer 
industry  contains  the  forces  that  tend  to  stabilize  market  shares.  Chief  among 
these  forces  is  product  differentiation,  which  is  even  more  important  here  than 
as  an  advantage  of  large  scale.  Product  differentiation  tends  to  stabilize  market 
shares  because  it  tends  to  make  computer  users  captives  of  their  current  sup- 
pliers, and  most  of  the  demand  for  computers  is  a  demand  for  the  expansion  or 
replacement  of  existing  systems.  Customers  are  captives  of  their  suppliers 
because  their  applications  programs,  their  communications  equipment,  and  their 
entire  EDP  experience  are  compatible  only  with  systems  produced  by  their  current 
supplier.  Expansion  or  replacement  with  compatible  computer  equipment  is  thus 
essential  to  the  avoidance  of  large  conversion  co.sts,  and  owing  to  product  differ- 
entiation this  compatibility  is  ordinarily  found  only  in  the  product  line  of  the 
current  supplier. 

One  other  factor  is  significant  among  those  tending  to  stabilize  market  shares. 
This  factor  is  the  impact  of  the  extra orflinnrily  rapid  growth  of  the  computer 
industry  as  a  whole.  In  this  hothouse  environment,  it  is  an  enormous  ta'^k  for  a 
firm  to  acquire,  absorb,  and  organize  the  factors  of  production — both  labor  and 
capital — needed  merely  to  keep  pace  with  the  industy.  One  may  well  ask  how  a 
firm  might  be  expected  to  increase  its  share  of  the  computer  market  from  two  or 
three  percent  to  five.  ten.  or  twenty  percent  in.  say,  three,  five,  or  ten  years,  when 
it  must  double  in  size  every  two  or  three  years  (as  in  the  1960's)  merely  to  avoid 
losing  in  market  share.  Yet  growth  potential  in  this  range  is  exactly  what  was 
needed  to  reduce  IBM's  dominance  of  the  computer  industry. 

The  third  group  of  factors  explaining  IBM's  rlorainance  of  the  computer  in- 
dustry are  the  special  historical  circumstances  that  attended  IBM's  rise  to 
dominance.  In  a  period  of  five  years,  from  19.51  to  19.")^.  the  computer  was  trans- 
formed from  an  engineering  tool,  built  and  used  by  engineers,  into  a  commercially 
manufactured  product,  built  in  quantity  and  sold  for  use  on  a  wide  variety  of 
problems.  The  story  of  this  transformation  is  one  of  the  great  tales  of  entre- 
preneurship,  and  it  is  the  story  of  IBM's  success  and  Univac's  failure."^ 


"This  «torv  has  loner  boen  a  lesrenfl  in  the  compntpr  inrtnstry.  Genrjre  .'^ohnssel  ("IBM 
v^  RKArR\Nb"  D.atnmntion  XI.  Nos.  5  and  0  [196.51)  has  recorder!  the  story,  examined 
it  f-arefiilly.  and  verified  the  legrend  behind  it.  The  account  here  draws  extensively,  and 
without  further  citation,  on  Schussel's  work. 


5629 

Univac  was  the  creation  of  Eckert  and  Manchly."  After  producing  the  ENIAO 
and  doing  mucli  of  the  work  on  its  successor,  the  EDVAC,  they  left  the  University 
of  Pennsylvania  to  go  into  EDP  for  profit.  Striking  out  alone,  they  established  a 
small  corporation,  which  quickly  obtained  a  contract  to  sell  a  Univac  I  to  the 
U.S.  Bureau  of  the  Census.  In  1950,  with  the  first  Univac  I  not  yet  finished,  Eckert 
and  Mauchly  sold  out  to  Remington  Rand,  joining  its  new  Univac  Division  in 
high  executive  posts. 

The  first  Univac  I  was  finally  delivered  to  the  Census  Bureau  in  March  1951, 
and  the  model  was  juade  available  to  other  buyers  (over  30  were  eventually  sold). 
It  was  the  first  stored-prograni  computer  and  the  first  computer  of  substantial 
scale  to  be  sold  commercially.  When  it  appeared,  IBM  offered  nothing  better  than 
the  older  Card-Programmed  Calculator,  though  it  had  begun  developing  the  IBM 
701  late  in  1950.  First  deliveries  of  the  701  began  in  195o,  almost  two  years  after 
Univac  I,  but  not  much  more  than  two  years  after  development  had  begun.  In 
contrast,  development  of  Univac  I  had  started  in  1947,  and  there  were  many 
revisions  before  the  model  was  finally  put  !nto  production. 

Univac,  having  established  a  lead  in  powerful  computers  with  Univac  I,  held  it 
until  1956,  when  the  appearance  of  the  IBM  705  and  704  tipped  the  balance  the 
other  way."  There  are  several  reasons  for  this  swing.  First  is  salesmanship. 
Remington  Rand  was  a  poor  second  to  IBM  in  the  office  machinery  bu.siness,  and 
its  sales  force  was  thin,  if  not  seriously  understaffed.  Called  upon  to  sell  com- 
puters for  business  use,  and  therefore  to  the  same  group  of  customers  it  had 
always  been  dealing  with,  it  was  unable  to  bear  this  additional  burden  as  well  as 
was  IBM's  large  sales  force.  Moreover,  IBM  had  long  had  the  attitude  that  it  was 
selling  data  processing  services,  not  office  machinery.  This  attitude  was  extremely 
appropriate  when  data  processing  became  electronic  and  computers  were  added 
to-  punched  cards  :  obtaining  data  processing  services  from  computers  turned  out 
to  be  much  more  difficult  than  producing  the  hardware  itself.  IBM's  attitude  led  it 
to  provide  mur-h  greater  assistance  in  using  computers  than  did  Univac;  and 
since  this  assistance,  rather  than  hardware,  is  what  customers  needed,  they 
bought  from  IBM. 

The  growth  of  business  EDP.  which  IB^M  pioneered  through  its  effective  sales 
force,  marks  the  ascendancy  of  IBM.  Univac  initiated  this  growth,  but  in  so 
doing  was  unfortunately  involved  in  a  fiasco.  The  installation  of  a  Univac  I  in 
1954  at  the  Gi-neral  Electric  plant  in  Louisville  was  widely  regarded  as  a  major 
advance  in  business  EDP.  Tlie  computer  was  supposed  first  to  take  over  the  pay- 
roll computation  and  then  add  other  data  proces.sing  work.  But  failure  to  provide 
adequate  programs  delayed  its  use  for  a  number  of  months  after  the  computer 
was  installed,  and  Univac  acquired  a  bad  reputation."  The  problems  were  no 
direct  fault  of  Univac,  in  the  sense  that  the  hardware  performed  as  claimed. 
But  if  IBM  offered  customers  help  with  programming,  one  can  at  least  find  Uni- 
vac guilty  of  an  error  of  omission  in  the  battle  for  hardware  sales. 

Another  disadvantage  faced  by  Univac  in  the  business  EDP  field  is  Remington 
Rand's  position  as  poor  second  to  IBM  in  the  old  tabulating  card  equipment  in- 
dustry. Univac  therefore  had  fewer  estahlishsd  customer  relationships  and  a 
much  narrower  range  of  sales  contacts  for  computers.  This  disadvantage  is  high- 
lighted by  Univac's  comparative  success  in  scientific  EDP  and  in  salea  to  the 
federal  government :  in  both  of  these  areas,  IBM  too  was  opening  new  ground. 

A  further  difficulty  faced  by  Univac  in  selling  its  large  computers  (the  1100 
series)  is  failure  to  develop  a  small  computer  model  to  follow  Univac  I.  IBM 
came  out  \^ith  the  650  in  November  1954,  and  eventually  sold  over  1,000  of  them. 
IMauy  went  to  customers  who  wanted  a  comparatively  inexpensive  trial  for  EDP, 
and  later  converted  to  the  IBM  700  series.  Univac's  failure  to  provide  a  full  line 
of  equipment  was  thus  another  factor  contributing  to  its  slide  from  dominance. 
This  can  perhaps  be  called  a  management  error,  and  it  is  not  the  only  one  com- 
mitted by  Remington  Rand  in  regard  to  the  Univac  division.  Schussel  feels  that 


^  J.  Presper  Eckert  and  John  W.  Mauchl.v  are  the  builders  of  the  ENIAC.  which  is 
generally  recognized  as  the  flr>;t  electronic  digital  computer.  Their  brief  experience  as 
independent  entrev'reneurs  in  the  computer  industry  is  typical  of  many  tiny  computer 
engineering  firms  that  sold  out  to  much  larger  corporations. 

is  Remington  Rand's  lf».")l  acquisition  of  Engineering  Research  Associates,  manufac- 
turers of  a  large  scientific  computer,  contributed  to  this  lead. 

"The  facts  of  this  story  (as  told  by  Schussel)  are  disputed  by  John  K.  Swearingen 
fletter  to  the  editor,  Datamation  XI.  No.  S  [1965],  1.^).  who  worked  on  the  GE  luoject 
team  when  tlie  Univac  was  installed.  However,  it  is  T'nivac's  reputation,  and  not  the 
facts,  that  are  relevant  to  a  history  of  the  computer  industry,  and  there  is  little  doubt  that 
the  Louisville  experience  did  give  Univac  a  black  eye. 

40-927—75^^51 
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poor  management  in  several  respects  was  a  major  factor  contributing  to  Univac's 
lack  of  success.^ 

Technological  leadership — one  factor  that  might  have  helped  explain  IBM's 
dominance — is  conspicuous  for  its  absence.  Instead,  Univac  is  considered  to  have 
been  a  greater  contributor  to  the  art  of  computing.  Univac  hardware  was  cer- 
tainly the  equal  of,  and  probably  superior  to,  IBAI's.  True,  IBM  electromechani- 
cal equipment,  used  primarily  for  input-output  operations,  is  generally  considered 
to  be  the  best  in  the  field,  but  it  was  in  the  human  aspect  of  man-machine  com- 
munications that  IBM  excelled.  This  excellence  in  the  field  of  computer  appli- 
cations was  manifest  in  the  superior  customer  assistance  provided  by  IBM 
salesmen. 

This  historical  sketch  emphasizes  IBM's  entrepreneurship  in  achieving  its 
dominant  position  in  the  computer  industry.  But  it  is  also  striking  that  the  only 
competitor  able  to  mount  even  an  unsuccessful  challenge  was  the  only  other  firm 
in  the  tabulating  equipment  industry ;  and  IBM  and  Univac  emerged  into  the 
computer  age  in  the  same  relative  positions  they  held  in  the  tabulating  industry — 
with  IBM  dominant.  More  recent  analysis  has  suggested  two  factors  not  em- 
phasized by  Schussel,  but  related  to  IBM's  dominance  of  the  tabulating  industry, 
as  contributing  to  IBM's  rise  in  dominance.  The  first  is  the  cash  fiow  from  IBM's 
lease  base  of  tabulating  equipment,  which  IBM  could  use  to  finance  the  rapid 
growth  of  its  computer  business.  The  second  is  IBM's  ability  to  make  tabulating 
equipment — especially  that  already  in  the  hands  of  its  customers — serve  as 
input/output  equipment  for  IBM  computers. 

One  final  historical  item  should  also  be  noted  :  the  consent  decree  of  1956. 
Just  when  IBM  began  moving  strongly  into  tlie  nascent  computer  industry,  the 
U.S.  Department  of  Justice  instituted  legal  proceedings  that  were  to  have  an 
important  impact  on  the  new  industry's  structure.  In  January  1952,  the  Justice 
Department  filed  a  complaint  against  IBM,  alleging  a  variety  of  offenses  against 
Sections  1  and  2  of  the  Sherman  Act.  Four  years  later,  the  case  was  settled  out  of 
court  by  consent  of  the  two  parties,  and  the  consent  decree  was  filed  and  entered 
in  January  1956.^" 

The  complaint  was  directed  primarily  against  IBM's  dominance  of  the  tab- 
ulating card  and  tabulating  card  equipment  industries,  but  the  terms  of  the  con- 
sent decree  were  drawn  to  cover  computers  as  well,  and  therein  lies  the  impor- 
tance of  the  consent  decree  for  this  study.  Those  provisions  with  significant 
effects  on  the  computer  industry  will  now  be  summarized. 

(1)  IBM  was  required  to  offer  for  sale  all  equipment  that  was  generally 
available  on  lease,  and  the  purchase  prices  had  to  have  "a  commercially  rea- 
sonable relationship"  to  the  rental  terms.  Leases  were  limited  to  a  term  of 
one  year.  Except  for  maintenance  and  repair,  all  services  offered  to  lessees 
had  to  be  offered  free  to  purchasers ;  and  maintenance  and  repair  had  to 
be  offered  at  reasonable  charges. 

The  importance  of  leasing  as  an  exclusionary  practice  had  recently  become  clear 
in  the  American  Can  and  second  Shoe  Machinery  cases."  These  provisions  pre- 
vented the  gross  abuses  that  had  been  discovered  there. 

(2)  IBM  could  not  prohibit  the  use  of  its  equipment  in  a  system  with  non- 
IBM  components.  IBM  could  not  tie  its  maintenance  to  the  purchase  of  its 
hardware  ;  nor  could  it  require  the  use  of  IBM  tabulating  cards  by  any  owner 
or  lessee  of  its  equipment  (not  even  as  a  condition  relating  to  maintenance 
or  warranty  of  the  equipment). 


1^  Schussel  also  feels  that  IBM  was  never  so  far  behind  as  some  people  have  thought 
It  was.  It  participaterl  heavily  in  the  construction  of  the  Mark  I  and  II  at  Harvard,  and 
it  also  had  a  line  of  electronic  calculators  (including  the  CPC).  The  reason  it  was  not  yet 
in  the  computer  business  is  that  Thomas  J.  Watson  (St.) — like  almost  everyone  else — ■ 
grossly  underestimated  the  potential  market. 

i«  United  States  v.  International  Business  Machines  Corporation,  CCH  1956  Trade  Cases 
II  68,245  (S.D.N.Y.  1956).  A  summary  of  the  complaint  appears  in  Commerce  Clearing 
House,  The  Federal  Antitrust  Laws,  With  Summarn  of  Cases  Instituted  bii  the  United 
States.  1890-1951   (New  York:  Commerce  Clearing  House,  Inc.,  1952),  p.  42.S. 

"U.S.  V.  American  Can  Company,  87  F.  Supp.  IS  (N.D.  Cal.  1949)  ;  and  U.S.  v.  United 
Shoe  Machinery  Corporation,  110  F.  Supp.  295  (D.  Mass.  195.'?).  For  a  discussion  of  leasing 
practices  and  their  effects,  see  McKie.  Tin  Cans  and  Tin  Plate,  pp.  182-197,  and  Carl 
Kaysen,  United  States  v.  United  Shoe  Machinery  Corporation  (Cambridge,  Mass. :  Harvard 
University  Press,  1956),  pp.  64-73. 
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These  provisions  were  attempts  to  split  the  integrated  dara  processing  market 
into  segments  that  eould  he  entered  hy  smaller,  specialized  firms. 

(3)  IBM  had  to  offer  training  to  indei3endent  repairmen  (including  any 
users  desiring  such  training),  and  it  had  to  offer  to  sell  parts  and  subassem- 
blies to  owners  and  to  independent  maintenance  firms. 

This  was  apparently  a  special  effort  to  break  open  the  technology  of  the  equip- 
ment. It  is  noted  here  because  scale  economies  in  maintenance  have  become  im- 
portant in  the  computer  industry,  and,  so  long  as  maintenance  is  provided  by 
manufacturers,  these  scale  economies  are  an  advantage  of  large  size  in  the  com- 
puter industry.  It  is  therefore  worth  noting  that  the  consent  decree  attempted  to 
encourage  independent  maintenance  and  repair  service. 

(4)  IBM  was  required  to  grant  non-exclusive  licenses  under  any,  some,  or 
all  of  its  patents,  at  reasonable  royalties  (royalty -free,  for  patents  reading 
on  tabulating  cards  or  tabulating  card  equipment),  to  anyone  applying  for 
such  licenses.  This  provision  covered  all  present  patents,  plus  any  that  might 
be  obtained  for  five  years. 

(5)  IBM  was  required  to  place  all  of  its  service  bureau  activities  in  a 
separately  organized,  but  wholly  owned,  subsidiary  corporation  (called  the 
Service  Bureau  Corporation,  or  SBC).  SBC  was  not  to  use  the  IBM  name  or 
any  IBM  facilities  or  personnel.  It  was  required  to  keep  separate  accomits, 
and  to  cover  its  costs ;  and  it  was  not  to  receive  any  favorable  terms  in  deal- 
ings with  IBM,  unless  those  terms  were  offered  to  all  other  service  bureaus. 

As  a  group,  the  remedies  in  the  1956  consent  decree  were  conduct  remedies 
applied  to  the  conditions  in  the  tabulating  industry  as  that  industry  was  under- 
stood at  the  time.  There  is  only  one  comment  that  need  be  made  about  them : 
they  did  not  succeed  in  reducing  IBM's  dominance  of  either  the  tabulating  in- 
dustry or  of  the  computer  industry  that  grew  out  of  it. 

The  final  class  of  factors  tliat  may  account  for  IBM's  dominance  of  the  com- 
puter industry  is  IBM"s  conduct  in  the  marketplace.  With  the  government's  anti- 
trust suit  pending,  it  does  not  seem  appropriate  to  discuss  market  conduct  ira 
detail.  However,  I  would  be  remiss  if  I  did  not  mention  a  few  of  the  ways  in  whicb 
market  conduct  may  (or  may  not)  have  affected  market  structure  :  (a)  the  extent 
of  product  differentiation  may  depend  upon  IBM's  product  policies;  (b)  the 
practice  of  bundling  and  integration  of  the  product  line  is  dependent  upon  producte 
and  price  policies;  (c)  educational  discounts  and,  in  some  instances,  gifts  of 
computers  to  uuiversities  may  have  increased  IBM's  penetration  of  the  imiversity 
market  beyond  what  it  would  have  been  otherwise,  thus  capturing  new  entrants; 
into  the  ranks  of  EDP  customers  while  they  were  still  training  for  their  jobs  ; 
and  (d)  repressive  and  disciplinary  practices  may  have  been  used  by  IBM  ta 
shore  up  its  position  in  parts  of  the  computer  market  where  it  was  threatened. 

The  actual  situation  of  IBM's  sustained  market  dominance  in  the  computer 
industry  is  the  result  of  a  balance  among  the  various  forces  described  above.  My 
own  view  is  that  IBM's  rise  to  dominance  is  due  to  a  combination  of  historical 
circumstance  (the  dominant  position  in  the  tabulating  industry)  and  good  man- 
agement, but  not  in  any  significant  way  to  the  advantages  of  large  scale.  I  believe 
that  IBM's  continued  dominance  can  be  described  primarily  to  the  stabilizing 
factors,  with  considerable  assistance  from  a  pattern  of  conduct  that  (perhaps 
not  deliberately,  and  perhaps  not  even  knowingly)  reinforced  the  structural 
features  that  tend  to  stabilize  market  shares  in  the  pattern  of  dominance.  Some 
advantages  of  large  scale  were  also  present,  but  their  impact  on  market  share.^ 
has  in  my  view  been  offset  by  a  price  structure  for  IBM  that  yields  very  large 
excess  profits. 

A    MORE    COMPETITIVE    STRUCTURE   FOR  THE    COMPUTER   INDUSTRY    WOULD   BE   IN    THK 

PUBLIC    INTEREST 

The  question  of  monopoly  profits  leads  to  the  issue  that  is  the  nub  of  these 
hearings  on  the  proposed  Industrial  Reorganization  Act  (S.  1167)  :  whether  a 
more  competitive  structure  for  the  computer  industry  would  be  in  the  public 
interest.  The  argument  for  structural  change  depends  first  upon  the  proiwsitiorj 
that  more  firms  are  better  than  fewer ;  and  the  smaller  the  relatively  large  firms 
in  a  market,  the  better.  The  broad  applicability  of  this  proposition  lias  been,  sub- 
ject   to  great  debate,  and  I  have  nothing  to  offer  the  committee  that  it  has  m>t 
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already  heard  from  persons  better  able  to  comment  than  I  am.  Suffice  it  to  say 
tliat  the  weight  of  economic  analysis  seems  strongly  to  support  this  proposition. 

I  do  have  some  specific  comments  about  the  market  performance  of  the  com- 
puter industry,  and  some  views  on  how  and  why  it  will  be  improved  by 
structural  change.  The  first  aspect  of  performance  is  monopoly  profits.  There  is 
BO  question  that  computer  industry  as  a  whole,  and  IBM  in  particular,  earns 
excess  profits  IBM's  rate  of  return  on  the  capital  invested  by  the  shareholders 
has  for  many  years  been  in  the  upper  half  of  the  15-20  percent  range,  and  this 
is  far  above  the  average  for  all  manufacturing  or  the  rate  needed  to  attract 
new  capital.  In  relation  to  sales,  IBM's  profit  rate  has  stayed  near  25  percent, 
before  taxes  This  means  that  one  dollar  of  eveiy  four  received  by  IBM  goes  to 
profits  or  to  profits  taxes.  But  the  elimination  of  monopoly  profits  is  no  gain  to 
the  public  if  it  is  achieved  through  a  structural  change  that  increases  costs  to 
tlie  level  of  the  monopoly  prices.  The  public  benefits  from  lower  prices,  not 
merelv  lower  profits  for  IBM,  and  the  question  of  monopoly  profits  must 
therefore  be  viewed  as  a  matter  involving  cost  performance  and  product 
performance.  . 

One  posible  basis  for  IBM's  monopoly  profits  is  the  ability  to  sell  its  products 
at  higher  prices  than  its  rivals  charge  for  equivalent  products.  This  could  result 
from  IMB's  product  differentiation  advantages,  and  from  capturing  the  ex- 
ternal economies  that  go  to  users  of  popular  computer  models.  There  is  some 
evidence  that  such  a  situation  did  exist  at  one  time  in  the  computer  industry,  but 
the  record  is  no  so  clear  as  one  might  want.  If  any  such  price  advantages  do 
exist  for  IBM,  their  dissipation  by  structural  change  will  benefit  the  public. 

A  more  likely  result  of  structural  change  will  be  an  improvement  in  product 
performance,  especially  in  the  areas  of  product  differentiation  and  marketing. 
My  judgment  is  that  a  change  in  the  structure  of  the  computer  industry  will  be 
accompanied  by  a  decrease  in  product  differentiation  and  marketing  activity. 
There  will  be  greater  modularity  and  compatibility  of  hardware,  including 
peripheral  equipment  and  related  products,  of  software,  and  of  services.  The 
expertise  in  systems  integration,  which  is  a  major  and  costly  ingredient  of 
tfae  mariieting  effort,  will  pass  from  the  computer  industry  to  the  users  of 
computers-  and  that,  I  submit  is  where  it  belongs.  Decreased  product  differ- 
entiation will  permit  firms  specializing  in  short  product  hues  to  flourish  in 
their  market  niches ;  and  it  will  give  scope  for  innovation  along  a  broad  front, 
using  the  "components'   rather  than  the  "systems"   approach  to  technological 

dianffe.  „  .  ■,     j.^       • 

Increased  user  expertise  will  lead  to  greater  efficiency  and  other  improve- 
ments in  the  way  computers  are  used.  Some  of  the  fiascos  of  overselling  may  be 
avoided  Special"  notice  should  go  to  the  problems  of  computer  security  and 
computer  fraud.  These  problems  are  in  my  view  exacerbated  by  the  ignorance 
that  many  managements  have  of  electronic  data  processing  techniques.  Owing  to 
this  i«-norance  the  responsibility  for  ensuring  that  computers  are  not  misused 
is  divided  between  the  user  (who  understands  his  own  business,  but  does  not 
know  much  about  computers)  and  the  purveyor  of  EDP  services  (who  under- 
stands computers,  but  may  know  little  of  the  user's  business).  The  result  is  that 
the  re'^ponsibility  mav  fall  into  the  crack  between  these  two  jurisdictions.  In 
contrast  if  changes  in  the  structure  of  the  computer  industry  lead  to  a  diffusion 
of  computer  expertise  throughout  the  user  community,  then  there  is  hope  that 
business  management  will  be  better  able  to  cope  with  the  security  and  fraud 
nroblems  that  have  accompanied  the  information  revolution.  ,      ,       ,    ^ 

Ap'irt  from  the  likely  improvements  in  market  performance,  structural  change 
in  the  computer  industry  will  likely  have  benefits  that  are  more  social  and 
BOlitical  then  narrowly  economic.  In  our  democratic  society  it  is  at  best  repugnant 
Ind  at  worst  dangerous  for  a  large  fraction  of  our  business  and  government  to 
be  dependent  upon  a  single  firm.  Nor  are  the  risks  only  political  and  social :  even 
as  an  economic  proposition,  it  is  risky  for  most  of  the  nation's  eggs  to  be  in 

MBain  Industrial  Organization,  ch.  xi ;  Kaysen  and  Turner,  Antitrust  "P^l^c^'  T>r>:  I'i^f- 
'tlG  IndGeorseT  Stftxler,  "Tlie  Case  Against  Big  Business."  Fortune,  May  19o2.  An 
^cehei^^tsS  of  essays  on  this  subject  is  in  Edwin  Mansfield  ed..  Monopoly  Power  and 
'pooiSc  Performance  (rev.  ed.  ;  New  York:  W.  W.  Norton  &  Company,  Inc.,  1968)  ;  big- 
BesTif  doSXbv  John  Kenneth  Galbraith  ("The  Economies  of  Technical  Deyelop- 
mcnf ')  -and  this  argument  is  attacked  by  Richard  Nelson.  Merton  J.  Peck,  and  Edward 
KalichVk  ("The  Concentration  of  Research  and  Development  in  Large  Firms")  and  by 
Jacob  SchmooklPr( "Market  Structure  and  Technological  Change").  Donald  F.  Turner 
r4he    AiSust    Cbief^^^^  summarizes    the    arguments.    Also    see    F-    M     Scherer 

"Statement."  in  Industrial  Organization  and  Public  Policy,  ed.  by  Werner  Sichel  (Boston  : 
Houghton  Mifflin  Company,  19G7). 
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one  basket,  especially  when  those  "eggs"  are  as  important  to  our  economic  diet 
as  computers. 

A  related  problem  is  that  big  business  almost  invariably  leads  to  "big 
government,"  i.e.  government  intervention  in  what  would  otherwise  be  decen- 
tralized decision  making  in  a  free  and  competitive  market.  Where  the  big' 
business  is  perceived  by  the  Congress  as  a  natural  monopoly,  as  in  the  case  «^ 
American  Telephone  and  Telegraph  Company's  dominance  of  the  telephone 
industry,  the  Congress  has  typically  imposed  economic  regulation.  Regulation 
has  not  always  been  a  good  solution  to  the  monopoly  problem,  but  it  has  been 
acceptable ;  and  in  some  industries  it  may  even  be  the  best  choice  among  un- 
palatable alternatives.  But  unnecessai'y  monopoly  also  breeds  government  r^-- 
ulation,  and  in  a  much  more  insidious  (and  therefore  more  dangerous)  way- 
Instead  of  a  single  regulatory  authority,  we  find  responsibility  for  economic 
decisions  spread  among  several  government  agencies,  and  the  resulting  mixture 
of  a  political  and  administrative  process  is  much  less  efficient.  Automobiles  arfr 
the  clearest  example,  with  the  auto  industry  caught  in  the  midst  of  a  three- 
way  tug-of-war :  the  safety  boards  want  safer  ears,  the  environmentalists  wants 
less  poUutiun,  and  the  energy  savers  want  better  gasoline  mileage.  Each  tries 
to  impose  its  will  by  fiat,  and  it  ends  up  being  the  responsibility  of  the  Congress 
to  decide  what  kind  of  cars  Americans  shall  drive.  It  lias  not  happened  yet  in 
computers,  but  it  will  happen  if  nothing  is  done  to  change  the  structure  of  tbe 
computer  industry,  to  make  it  more  competitive. 

STRUCTUEAL  REORGANIZATION  OF  THE  COMPUTER  INDUSTRY 

The  proposed  Industrial  Reorganization  Act  (S.  1167)  prescribes  structural 
reorganization  as  the  normal  remedy  for  monoply.  If  it  is  accepted  that  the 
computer  industry  is  a  monopoly  (under  the  standards  of  the  Act),  and  if  the 
structural  change  is  in  the  public  interest,  then  the  only  remaining  question 
is  determining  a  feasible  and  procompetitive  reorganization  plan. 

The  first  point  about  reorganization  is  that  it  need  involve  only  IBM.  Even 
now,  with  Hcnieywell  and  Univac  having  absorbed  all  or  most  of  the  computer 
operations  of  GE  and  RCA,  no  firm  other  than  IBM  appears  to  hold  more  than 
about  ten  ijercent  of  the  market,  and  four  such  firms  would  still  fall  below  the 
seller  concentration  level  presumed  under  the  proposed  Act  to  be  a  monopoly. 
Thus  the  principal  purpose  of  reorganization  is  to  break  IBM  into  pieces  no 
larger  than  the  size  of  its  chief  competitors. 

In  considering  a  structural  reorganization  of  IBM,  it  is  most  convenient  to 
begin  at  the  outside,  with  IBM's  activities  outside  the  computer  industry.  Other 
products  that  are  important  to  IBM  are  electric  typewriters  and  other  office 
products ;  magnetic  disk  packs,  tabulating  cards,  and  other  EDP  supplies :  and 
military  electronic  equipment,  mostly  special  purpose  computers.  These  prod- 
ucts are  produced  respectively  by  IB:M's  Office  Products.  Information  Records, 
and  Federal  Systems  divisions,  and  these  three  divisions  should  be  separated, 
either  singly  or  jointly,  from  the  successor  computer  manufacturers  to  IBAL 

The  Office  Products  Division  does  its  own  development  and  marketing,  as 
well  as  production,  and  its  Selective  typewriter  is  the  leader  in  its  field.  It 
apix-ars,  therefore,  that  this  division  would  be  viable  by  itself.  If  success  in  the 
office  products  field  is  dependent  upon  integration  into  at  least  some  areas  of 
EDP  (though  the  separate  divisional  organization  belies  this  contention), 
there  are  numerous  small  electronics  firms  that  Office  Products  could  later 
merge  with  to  achieve  this  entry. 

The  Information  Records  Division  should  also  be  viable  as  an  independent 
corporation,  as  there  are  several  independent  and  successful  firms  in  its  lin^ 
of  commerce. 

The  Federal  Systems  Division  (FSD)  is  concerned  largelv  with  special  pur- 
pose hardware  for  military  use.  and  especially  with  digital  communications. 
It  also  does  a  substantial  amount  of  systems  development  work  for  the  federal 
government  and  also  for  state  and  local  governments.  In  all  of  this  work,  the 
division  does  its  own  marketing  and  iiianufacturing  (except,  of  course,  where 
general  purpose  IBM  computers  are  used  in  complete  systems  that  it  supplies). 
Product  design  and  some  devehjpment  work  is  also  done  at  FSD's  plants,  bat 
the  division  presumably  relies  on  other  IBM  divisions  for  at  least  basic  research. 
A  firm  with  the  size  and  product  line  of  FSD  would  presumablv  have  no  trouble 
prospering— many  firms  of  e(iuivalent  and  smaller  size  do  just  that  in  the 
military  electronics  field.  Some  care  might  be  needed  to  provide  the  division 
with  a  research  capability,  but  IBMs  Research  Division  operates  several  labo- 
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ratories ;  and  FSD  could  if  necessary  establish  its  own,  possibly  being  given  some 
IBM  personnel  as  a  nucleus.  -r^^r, 

The  second  layer  of  structural  reorganization  is  the  reduction  of  IBM  s 
integration  across  the  various  market  areas  in  and  closely  related  to  the 
computer  industry  itself.  Four  market  areas  are  important  here:  small  infor- 
mation processing  systems,  peripheral  equipment;  electronic  components;  and 
software  and  supporting  services.  These  are  considered  in  turn. 

IBM's  small  information  processing  systems  are  the  successor  to  its  tabulating 
equipment  business.  Development,  U.S.  manufacturing,  marketing,  and  support 
are  all  concentrated  in  the  General  Systems  Division.  This  divisional  structure 
suggests  that  separation  from  the  rest  of  IBM's  computer  business  is  feasible, 
though  information  published  in  the  late  1960's  indicated  that  the  IBM  plants 
manufacturing  tabulating  equipment  also  manufactured  computer  systems.^^ 
Sei)aration  of  the  small  systems  business  from  the  larger  computer  systems  is 
desirable,  because  it  will  help  undermine  the  barriers  of  high  product  differen- 
tiation and  tightly  integrated  product  lines.  IBM  considered  some  such  a  cleav- 
age feasible  when  it  brought  out  the  System/3  as  a  product  line  separate  from 
the  Svstem/360-System/370  complex.  The  only  "economies"  likely  to  be  present 
with  IBM  after  this  cleavage  are  the  marketing  advantages  that  result  from 
Ivuowing  which  ustio  are  good  prosi)ects  for  upgrading  to  larger  systems,  and 
these  are  private  pecuniary  advantages  rather  tliau  savings  of  social  costs. 
Separation  of  IBM's  small  systems  business  from  its  computer  operations  will 
open  this  group  of  prospective  customers  for  all  computer  manufacturers,  and 
it  is  thus  clearly  procompetitive. 

Peripheral  equipment  presents  some  different  problems.  IBM  has  within  the 
last  several  years  transferred  development  and  manufacturing  responsibilities 
for  at  least  some  peripherals  to  its  new  General  Products  Division,  and  this 
may  suggest  the  feasibility  of  separation  from  the  rest  of  the  computer  systems 
.business.  However,  this  separation  is  not  recommended  as  a  key  part  of  any 
reorganization  plan.  One  reason  is  that  the  i)roduction  of  peripheral  equipment 
occurs  in  the  same  plants  as  the  production  of  main  frames,  and  the  two  are  so 
intermingled  that  it  would  be  impractical  to  assign  some  plants  to  the  periplieral 
equipment  firm  and  others  to  the  computer  firm.  Second,  peripheral  equipment 
as  a  whole  is  not  a  line  of  commerce.  The  term  covers  a  variety  of  different  lines 
of  equipment  related  to  computers,  but  many  of  these  lines  are  not  related  to 
each  other  (e.g.,  magnetic  tape  drives  and  cathode-ray  tube  terminal  display 
sets).  There  are  indeed  independent  peripheral  equipment  firms,  but  they  are 
specialists — none  manufacturers  as  long  a  line  of  peripherals  as  even  some  of 
the  smaller  computer  manufacturers.  It  might  be  feasi))le  for  IBM  to  divest 
some  items  of  its  peripheral  equipment  business,  including  specialized  manu- 
facturing facilities,  but  this  is  hardly  the  kind  of  remedy  envisioned  by  the 
proposed  Act  for  a  broad  monopoly  of  the  computer  industry.  Finally  the  respon- 
sibility for  architectural  design  of  IBM's  computer  systems,  apparently  including 
peripheral  equipment,  is  centralized  in  the  Systems  Development  Division,  and 
there  may  be  some  loss  of  real  resource  economies  if  peripherals  are  separated 
from  their  architectural  moorings. 

Electronic  components  are  in  some  ways  a  mirror  image  of  peripherals,  but 
the  conclusion  is  the  same:  separation  from  the  computer  business  is  of  doubt- 
ful merit.  IBM  once  had  a  Components  Division,  but  its  functions  have  now  been 
absorbed  into  the  System  Products  Division,  which  manufactures  the  central 
processing  units  for  IBM's  computer  systems.  When  the  Components  Division 
was  a  separate  entity  in  IBM,  it  had  its  own  plants,  and  separation  of  components 
manufacturing  thus"  appears  feasible.  But  there  may  still  be  some  economics 
derived  from  vertical  integration  in  components,  especially  now  that  integrated 
circuits  contain  so  much  of  the  circuitry  of  a  computer  models  on  a  single  physi- 
cal component.  Since  decreased  vertical  integration  is  not  the  medicine  needed 
to  increase  competition  in  the  computer  industry,  the  case  for  it  seems  dubious. 
Software  and  services  present  the  clearest  case  for  letting  market  forces  deter- 
mine the  nature  and  extent  of  integration  in  an  industry  or  industries.  They  have 
alwavs  been  thoroughly  integrated  with  IBM's  systems  design  and  marketing 
activities ;  and  for  at  least  some  software  products,  such  as  operating  systems, 
economies  are  attendant  upon  this  integration.  I  have  argued  above  that  struc- 
tural change  in  the  computer  industry  may  lead  to  decreased  integration  in  soft- 
ware and  services,  but  the  transfer  of  these  functions  can  best  be  accomplished 
in  response  to  the  market  forces  working  against  continued  integration.  In- 


»  See,  for  example,  IBM's  1967  Annual  Report,  p.  12. 


5635 

deed,  a  reorganization  plan  that  preceded  tlie  development  of  these  forces  would 
be  unsuccessful  in  separating  software  and  services  from  the  successor  computer 
manufacturers,  because  the  resources — men  and  women — are  mobile  enough  to 
How  right  bacli  to  where  the  market  forces  are  directing  them. 

The  third  layer  of  a  reorganization  plan,  and  the  one  directly  indicated  by  the 
proposed  Act,  is  horizontal  dissolution  of  IBM's  computer  systems  business.  It  will 
be  a  complex  operation,  even  apart  from  the  difficult  job  of  unraveling  a  corporate 
financial  tangle.  In  the  case  of  IBM,  the  important  physical  assets  to  be  divided 
are  the  manufacturing  plants,  the  stock  of  leased  equipment,  and  the  laboratories. 
Important  intangibles  are  patent  rights,  unpatented  knowledge  of  the  technology, 
software  and  support  expertise,  and  customer  relationships.  The  last  of  these 
will  generally  be  associated  with  the  ownership  of  leased  equipment,  and  it  may 
also  follow  such  "liabilities"  as  exist  under  maintenance  contracts  or  other  ob- 
ligations to  owners  of  purchased  equipment.  The  other  intangibles  are  either 
finely  divisible,  because  they  are  carried  in  the  persons  of  IBM's  many  em- 
ployees, or  they  are  common  goods  that  can  be  assigned  to  all  the  successor 
firms. 

The  physical  assets  require  greater  consideration.  In  1968,  when  I  last  compiled 
puliliely  available  data  on  this  subject,  IBM  operated  some  twenty  manufactur- 
ing plants  and  thirteen  laboratories  for  its  main  line  of  computers,  plus  three 
components  plants  and  a  fourth  planned.  These  counts  include  IBM  World  Ti-ade 
Corporation,  which  conducts  essentially  all  of  IBM's  operations  outside  the 
United  States. 

If  World  Trade  can  be  included  in  the  reorganization  plan,  then  the  plant 
structure  is  no  obstacle  to  creation  of  half  a  dozen  successors  in  the  computer  in- 
dustry. If  World  Trade  must  be  left  whole,  it  should  still  be  separated  from  all 
of  IBM's  domestic  operations,  to  minimize  the  likelihood  of  World  Trade's  enter- 
ing and  dominating  the  U.S.  market  as  IBM  reincarnated.  Even  without  World 
Trade,  it  should  be  possible  to  create  at  least  four  or  five  successors  to  IBM's 
domestic  computer  business.  Since  IBM's  policy  is  to  encourage  some  specializa- 
tion of  manufacturing  plants  by  product,  each  successor  will  initially  have  a  some- 
what shorter  product  line  than  IBM  as  a  whole ;  and  within  that  product  line,  its 
output  will  be  heavily  weighted  with  the  products  for  which  its  plants  have 
had  primarily  responsibility.  Similarly,  the  laboratories  assigned  to  each  suc- 
cessor will  tend  to  have  a  broad  basic  competence,  but  a  lopsided  area  of  expertise. 

Tlie  first  feasibility  question  about  this  reorganization  plan  is  whether  it 
destroys  any  economic  efficiencies  presently  enjoyed  by  IBM  as  a  whole.  In  the 
short  run,  while  the  newly  formed  companies  are  confined  to  the  short  product 
lines  of  their  manufacturing  plants,  they  will  lose  most  of  the  advantages  of 
integration.  These  advantages,  however,  are  of  little  consequence  to  the  economy, 
especially  in  the  short  run.  Most  of  them  are  merchandising  advantages  that  bene- 
fit the  integrated  firm  at  the  expense  of  its  I'ivals,  but  that  offer  no  gains  for  the 
public.  The  others  arise  only  in  or  from  the  design  process  for  new  equipment, 
but  when  that  occurs,  the  plant's  product  lines  are  changed  anyway,  and  the 
firm  is  no  longer  bound  to  its  inherited  .specialization. 

Product  changes  thus  mark  the  end  of  the  short  run,  and  in  the  long  run  the 
newly  formed  companies  have  the  additional  option  of  choosing  the  extent  of 
their  integration.-"  Most  important,  the  long  run  in  the  computer  industry  is 
likely  to  begin  very  soon  after  dissolution,  owing  to  the  rapid  pace  of  product 
changes.  The  question  of  efficiency,  at  least  in  regard  to  manufacturing  opera- 
tions, then  becomes  simply  the  question  of  scale :  how  large  must  the  successor 
parts  of  IBM  be  in  order  to  achieve  the  available  economies  of  scale  in  manu- 
facturing? The  answer  is  not  known,  and  one  reason  is  that  there  is  no  historical 
experience  with  computer  manufacturers  even  one-fifth  as  large  as  IBM,  except  of 
•course  for  IBM  itself.  However,  there  are  no  apparently  substantial  economies 
of  .scale  separating  the  firms  with  five  to  ten  percent  of  the  market  from  those 
having  shares  in  the  three-to-five  percent  range,  so  it  seems  likely  that  judicious 
specialization  and  selection  of  products  can  compensate  for  small  total  size  in 
the  computer  industry. 

Similar  remarks  apply  to  the  other  loci  of  scale  economies  that  were  discussed 
previously — new  product  development,  field  maintenance,  and  marketing — ,  and 
to  the  external  economies  in  computer  use.  In  each  case,  there  is  no  good  evidence 


2«  With  the  computer  industry  growing  rapidly,  the  newly  formed  companies  are  apt  to 
require  expansions  of  their  nianufacturing  facilities  even  before  they  introduce  a  new 
line  of  products.  Plant  expansion  facilitates  the  addition  of  different  products  to  the  line, 
and  it  may  thus  cut  even  shorter  the  time  the  firms  are  restricted  to  their  Inherited 
product  lines. 
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indicating  just  how  far  tliese  pconomies  extend.  However,  the  discussion  above 
does  suggest  that  the  important  advantages  of  large  size  are  not  true  social  econ- 
omies, and  that  the  true  economies  can  be  achieved  at  a  far  smaller  scale  than 
that  of  IBM. 

Component  production  does  impose  a  minor  obstacle,  because  there  may  not 
be  enough  component  plants  for  each  successor  to  have  one.  This  is  not  an  im- 
possible situation,  as  there  is  an  independent  components  industry,  and  even  some 
moderate-size  computer  manufacturers  do  not  presently  manufacture  their  own 
components.  Lack  of  integration  may  still  be  a  disadvantage,  but  there  is  no  obli- 
gation to  make  the  successors  to  a  dissolved  firm  start  from  positions  of  equality, 
and  the  unintegrated  firms  will  of  course  be  free  to  begiiu  their  own  component 
production  if  they  find  it  desirable. 

The  final  observations  on  reorganization  concern  the  installed  base  of  leased 
equipment.  One  feasible  reorganization  is  to  distribute  the  leased  equipment  in 
accord  with  the  manufacturing  capabilities.  But  an  added  competitive  fillup — 
and  one  that  will  probably  help  speed  major  changes  in  the  division  of  labor 
among  hardware  manufacturers,  service  organizations,  and  users — may  be  to  give 
the  installed  base  of  leased  equipment  to  one  or  more  successors  not  provided  with 
hardware  manufacturing  capabilities.  The  Industrial  Reorganization  Commission 
may  enjoy  analyzing  this  particular  twist  early  in  its  career. 


The  computer  industry  is  changing,  and  many  of  the  details  of  my  story  are 
half  a  decade  out  of  date.  This  makes  them  ancient  history  by  the  standards 
of  the  computer  industry.  It  may  therefore  be  suggested  that  my  analysis  is  no 
longer  relevant,  having  been  overtaken  by  events.  In  particular,  it  may  be  sug- 
gested that  structural  reorganization  of  the  computer  industry  is  not  needed  now, 
because  other  structural  factors  have  changed  in  a  direction  favorable  to  com- 
petition. Some  of  the  major  product  changes  in  the  computer  industry  during  the 
past  few  years  are  as  follows  : 

Minicomputers  :  One  can  now  purchase,  for  a  price  in  the  low  tens  of  thousands 
of  dollars,  a  computer  as  powerful  as  the  largest  computers  in  existence  two 
decades  ago.  The  minicomputer  is  small  enough  to  sit  on  a  table,  and  its  pur- 
chase price  is  much  less  than  the  monthly  rental  charge  for  the  computer  sys- 
tem of  the  mid-1950's  that  it  matches  in  computing  power. 

The  marriage  of  computers  and  communications,  which  enables  computers  to 
work  for  a  user  whenever  and  wherever  he  wants. 

The  appearance  of  many  new  kinds  of  terminals,  including  point-of-sale  termi- 
nals and  other  on-line  or  real-time  applicaticwis  systems. 

A  look  at  the  participants  in  the  computer  industry  shows  that  they  too  have 
changed.  Two  of  the  five  leading  contenders  in  the  race  for  second  place  have  left 
the  field,  their  activities  having  been  absorbed  by  two  that  remained.  In  1970, 
General  Electric  sold  its  general  purpose  electronic  computer  business  to  Honey- 
well. In  1971,  RCA  simply  departed ;  and  after  leaving,  it  sold  its  installed  base 
of  computers  on  lease  to  "Univac.  These  consolidations  have  increased  seller  con- 
centration at  the  top  of  the  market,  though  they  can  also  be  viewed  as  the  first 
steps  toward  transforming  the  computer  industry  from  a  near  monopoly  inta 
some  kind  of  oligopoly.  At  the  bottom  of  the  market  there  has  been  a  prolifera- 
tion of  minicomputer  manufacturers  and  of  some  types  of  peripheral  equip- 
ment firms.  These  changes  can  be  said  by  some  to  represent  a  strong  increase  in 
competitioQi. 

The  last  few  years  have  also  seen  major  developments  on  the  private  antitrust 
front.  Control  Data  settled  is  differences  with  IBINI  early  in  1973.  Meanwhile  the 
Greyhound  and  Telex  cases  went  to  trial,  with  IBM  winning  the  former  and  los- 
ing (oin  the  antitrust  issues)  the  latter  ;  but  both  cases  are  on  appeal. 

Those  who  use  these  developments  as  an  argument  against  the  desirability  of 
structural  change  are  in  my  view  following  the  path  that  has  since  1911  led  away 
from  effective  antitrust  relief.  The  general  issues  have  been  widely  discussed. 
and  it  is  not  my  purpose  to  add  to  an  already  lengthy  literature.  But  there  is  one 
observation  from  the  history  of  the  computer  industry  that  is  germane,  and  it  is 
this :  Competition  in  the  computer  industry  is,  as  I  have  explained,  the  supposed 
beneficiary  of  a  major  antitrust  suit  brought  against  IBM  by  the  Justice  Depart- 
ment in  1952,  and  settled  by  consent  of  the  parties  in  1956.  The  consent  decree  in- 
cluded some  behavioral  restraints  but  no  significant  structural  reorganization, 
and  the  result  is  that  we  are  here  twenty  years  later  with  IBM's  dominance  now 
writ  across  a  much  larger  and  more  important  industry  than  the  tabulating 
equipment  industry  was  in  the  1950's. 
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AFTERNOOX    SESSION 

Senator  Hart.  The  committee  will  be  in  order.  With  apology  again 
for  holding  him  over,  we  welcome  our  final  witness  for  today, 
Dr.  Gerald  Brock  from  the  Department  of  Economics,  University 
of  Arizona. 

STATEMENT  OF  GERALD  BROCK,  ASSISTANT  PROFESSOR  OF 
ECONOMICS,  UNIVERSITY  OF  ARIZONA 

Dr.  Brock.  Thank  you,  Senator.  I  appreciate  the  chance  to  be 
here  today.  In  the  light  of  Mr.  Katzenbach's  statement  on  Tuesday,  I 
would  like  to  clarify  my  role  in  the  pending  antitrust  cases  before  I  get 
into  my  regular  statement. 

Mr.  Katzenbach  stated  on  Tuesday :  * 

Professor  Brock  recently  completed,  under  the  tutelage  in  part  of  one  of  the 
Government's  principal  experts,  a  Ph.  D.  thesis  on  the  ct)mputer  industry, 
which  is  an  important  source  of  the  Government's  theory  of  the  case  agauist 
IBM. 

My  Ph.  D.  thesis  was  on  the  computer  industrv,  but  was  done  under 
the  direction  of  Harvard  economists  Richard  Caves  and  Marc  Rob- 
erts, neither  of  whom  have  any  connection  with  the  Justice  Depart- 
ment suit. 

I  have  never  worked  for  the  Justice  Department  or  any  other 
participant  in  the  pending  antitrust  suits  in  the  computer  industry. 
I  have  studied  the  computer  industry  as  an  academic  economist  with 
no  preconceived  ideas  of  the  results  of  the  study,  or  commitments  to 
any  of  the  conflicting  interests  in  the  computer  industry. 

So  far  as  I  know,  my  work  has  had  no  efi'ect  on  the  Justice  Depart- 
ment's case. 

The  computer  industry  is  of  special  interest  to  academic  economists 
such  as  myself  because  of  its  unusual  market  structure  and  rapid 
technological  progress.  I  have  been  studying  the  industry  for  the 
past  3  years  in  an  attempt  to  bring  economic  analysis  into  the  debate 
surrounding  potential  Government  action  toward  the  computer 
industry. 

My  statement  will  concentrate  on  how  the  industry's  price  and  prod- 
uct policies  are  related  to  the  industry  structure.  By  industry  struc- 
ture, I  mean,  primarily,  the  concentration  of  firms  and  barriers  to 
new  firms  entering  the  market. 

IBM's  market  share  as  computed  by  three  different  sources  is  shown 
in  table  1  of  my  prepared  statement.  The  three  computations  each 
have  somewhat  different  bases,  and  the  figures  do  not  exactly  agree. 
Plowever,  they  are  close  enough  that  we  we  may  conclude  with  con- 
fidence that  IBM's  market  share  has  been  in  the  65-  to  75-percent 
range. 

[Dr.  Brock's  prepared  statement  appears  as  exhibit  1  at  the  end  of 
his  oral  testimony.] 

Dr.  Brock.  Roughly  speaking,  the  major  competition  to  IBM  has 
been  the  seven  companies  listed  on  table  2  who  have  2  to  10  percent 
of  the  market  apiece.  The  seven  were  reduced  to  five  with  the 
Honeywell-General  Electric  merger  in  1970  and  the  exit  of  RCA 
in  1971. 

♦See  p.  4836. 
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Besides  the  companies  listed,  there  are  a  large  number  of  com- 
panies with  under  1  percent  of  the  market  each,  largely  competing 
in  specialty  areas  such  as  minicomputers  rather  than  the  main 
general -purpose  computer  market. 

Barriers  to  entry  are  anything  which  makes  it  difficult  or  impos- 
sible for  a  new  firm  to  enter  the  industry.  For  the  computer  industry, 
barriers  to  entry  consist  primarily  of  raising  capital,  economies  of 
scale,  and  brand  loyalty.  All  three  problems  are  much  greater  in  the 
integrated  systems  portion  of  the  market  than  in  individual  parts 
of  the  computer  market,  such  as  software  companies  or  companies 
which  make  only  input-output  equipment. 

Economies  of  scale  are  of  minor  importance  in  the  actual  manu- 
facturing stage,  but  pose  a  significant  barrier  to  new  competition  when 
considering  production  of  software.  Producing  software  is  like  writ- 
ing a  book.  The  first  copy  is  very  expensive,  but  subsequent  copies  have 
a  low  marginal  cost. 

A  very  small,  well-managed  firm  would  experience  only  slightly 
higher  unit  costs  than  IBM  when  producing  tape  drives,  memory 
units,  or  central  processing  units,  but  would  have  an  extreme  cost 
disadvantage  if  it  tried  to  compete  Avith  IBM's  systems  software, 
because  almost  all  the  cost  is  in  producing  the  first  copy. 

Although  applications  software  has  the  same  theoretical  economies 
of  scale  as  systems  software,  in  practice  they  are  not  so  significant 
because  modifications  are  often  required  for  each  user  of  application 
software. 

Consequently,  economies  of  scale  have  not  been  a  significant  barrier 
to  new  competition  for  companies  producing  competitive  input-output 
equipment,  minicomputers,  and  service  and  consulting  organizations. 
Economies  of  scale  have  increased  the  difficulty  of  entering  the  in- 
tegrated business  systems  market  where  complex  and  extensive  soft- 
ware support  is  required  for  success. 

Tlie  second  barrier  to  entry — brand  loyalty — is  accounted  for  by 
two  factors.  The  first  is  the  difficulty  of  maldng  rational  computer 
selections.  Because  the  major  manufacturers  are  integrated,  and  parts 
of  one  manufacturer's  system  generally  cannot  be  used  in  another 
manufacturer's  system,  the  computer  user  nnist  choose  between  com- 
plete systems,  including  the  central  processor,  various  kinds  of  input- 
output  equipment,  systems  software,  and  various  levels  of  consulting 
help  and  applications  programs. 

It  will  seldom  be  true  that  one  system  dominates  the  others  on  all 
possible  points.  Generally,  the  user  will  have  to  balance,  say,  a  better 
operating  system  on  one  machine  against  better  input-output  equip- 
ment on  another. 

To  complicate  matters  further,  the  user  generally  expects  various 
enhancements  over  the  life  of  the  machine,  either  in  software  or  hard- 
ware, which  are_  not  known  in  detail  at  the  time  of  the  selection. 

The  user  also  is  often  dependent  upon  the  manufacturer  for  help  in 
defining  his  computing  requirements  and  choosing  the  proper  equip- 
ment to  meet  them. 

As  a  result  of  all  these  factors,  the  decision  of  which  computei-  to 
purchase  is  seldom  a  perfectly  rational  one,  but  instead  it  is  heavily 
dependent  upon  the  user's  judgment  about  the  future  actions  of  the 
various  manufacturers.  Equally  qualified  managers  faced  with  the 
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same  information  are  likely  to  come  to  different  decisions  about  which 
computer  best  meets  their  needs. 

As  in  any  situation  where  clear  choices  are  difficult,  the  established 
manufacturers  with  good  reputations  have  a  great  advantage  over  new 
companies,  even  if  the  new  companies  have  equal  or  superior  products 
on  an  objective  scale. 

The  second  factor  accomiting  for  brand  loyalty  is  the  lack  of  com- 
patibility among  systems.  In  an  extreme  case,  if  all  programs  were 
written  in  assembly  language  and  the  two  computers  had  different  in- 
struction sets,  it  would  probably  not  be  profitable  to  switch,  regardless 
of  the  price  of  the  new  computer,  because  the  cost  of  transferring  ail 
the  programs  would  be  equal  to  the  value  of  the  machine. 

In  the  more  normal  case,  with  most  programs  in  a  language  such  as 
COBOL  or  Fortran,  the  basic  programs  are  usuable  but  some  changes 
are  required  either  in  the  programs  themselves  or  the  job  control  lan- 
guage. Switching  computei's  is  conceivable  in  this  situation,  but  the  new 
company  must  offer  substantial  price  discomits  in  order  to  induce  the 
customer  to  pay  the  cost  of  conversion. 

The  compatibility  and  evaluation  problems  are  largely  the  result  of 
selecting  complete  systems  and  the  incompatibility  of  various  manu- 
facturers' specifications. 

However,  when  both  of  these  problems  are  eliminated,  some  residual 
brand  loyalty  remains.  Probably  the  most  straight-forward  decisions 
regarding  computer  equipment  are  those  made  between  IBM  and  com- 
petitive, plug  compatible,  peripheral  equipment. 

Only  a  single  piece  of  equipment  is  considered  at  a  time,  so  systems 
tradeoffs  are  not  involved,  and  the  competitors  adopt  IBM  specifica- 
tions so  that  compatibility  is  not  an  issue.  The  only  uncertain  issue  is 
the  reliability  of  competitive  claims  for  their  product  versus  those  of 
IBM. 

Even  in  this  simplified  situation  an  IBM  study  showed  considerable 
brand  loyalty.  IBM  asked  a  sample  of  its  disk  customers  what  the 
maximum  discount  was  that  a,  competitor  could  offer  for  a  replace- 
ment product  and  the  customer  still  remain  with  IBM.  The  results  are 
shown  m  table  3. 

As  can  be  seen  from  the  table,  only  a  small  proportion  of  IBM  cus- 
tomers were  potential  targets  at  discounts  of  less  than  10  percent,  and 
31  percent  would  remain  with  IBM  even  with  discounts  over  20  per- 
cent. If  the  table  is  an  accurate  representation  of  the  computer  market- 
place, brand  loyalty  is  a  substantial  barrier  to  entry  even  hi  the 
plug-compatible  peripheral  market. 

The  quantity  of  capital  required  for  entry  into  the  computer  mdus- 
try  depends  heavily  upon  the  segment  entered.  Service  bureaus, 
consulting  groups,  and  software  houses  can  have  very  low  capital 
requirements  of  a  few  thousand  dollars  for  initial  salaries  and  office 
rental  before  payments  begin. 

Plug-compatible  peripherals  and  minicomputers  ha^-e  capital  re- 
quirements beyond  the  ordinary  range  of  private  financing,  but  still 
moderate  in  comparison  with  many  industries.  In  minicomputers,  the 
most  successful  new  entry  in  recent  years.  Data  General,  began  with 
$50,000  in  1968,  but  raised  $20  million'more  in  the  stock  market  between 
1969  and  1971  to  become  an  established  company. 

In  analyzing  potential  entry  into  the  memory  business,  IBM  esti- 
mated that  a  new  company  could  begin  with  $75,000,  but  would  need 
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to  invest  $15  to  $20  million  more  over  a  4-  to  6-year  period  before  reach- 
ing the  break-even  point. 

The  capital  requirements  for  entry  in  the  integrated  systems  busi- 
ness are  huge.  When  RCA  left  the  computer  market  in  September  1971 
it  took  a  $490  million  writeoff.  In  addition,  the  company  estimated  it 
^ould  have  needed  a  $500  to  $700  million  new  investment  over  the  next 
5  years  in  order  to  attain  profitability,  suggesting  total  capital  require- 
ments of  over  $1  billion  for  a  competitive  systems  company. 

The  amount  of  capital  required  is  so  large  that  it  is  unlikely  that  any 
new  company  could  raise  it,  and  it  is  beyond  the  financing  capabilities 
of  all  but  the  largest  corporations. 

In  speaking  of  capital  costs  as  a  barrier  to  entry,  I  would  like  to 
respond  to  Mr.  Granfield's  remark  yesterday  to  Mr.  Collins  that  firms 
have  no  difficulty  raising  any  amount  of  capital  if  they  are  earning  a 
normal  return.  So  long  as  there  is  perfect  certainty  with  regard  to  fu- 
ture earnings  the  statement  is  correct.  If  the  amount  of  risk  is  well 
defined  and  agreed  upon  by  all  investors  then  the  cost  of  capital  is  still 
independent  of  the  quantity  needed.  However,  an  investment  in  a  new 
company  is  not  only  risky  in  the  sense  that  there  is  some  variance 
aroimd  the  expected  return,  but  also  uncertain  in  the  sense  that  the 
mean  and  variance  of  the  return  is  unknown. 

Each  investor  has  a  different  subjective  probability  distribution 
regarding  the  return  and  risk  he  expects  on  the  investment.  If  only 
small  amounts  of  capital  are  needed,  it  can  be  raised  from  those  in- 
vestors with  the  most  favorable  outlook.  As  lai'ger  amounts  are  needed, 
successively  less  favorable  investors  must  be  tapped,  causing  an 
upward-sloping  supply  curve  of  capital  to  the  firm  rather  than  a 
perfectly  elastic  one;  consequently,  the  absolute  amount  of  capital 
retjuired  does  form  a  barrier  to  entiy. 

Taken  together,  the  capital  cost,  brand  loyalt}',  and  economies  of 
scale  form  an  almost  insurmountable  barrier  to  new  entry  in  the 
integrated  systems  business.  In  spite  of  ti-emendous  market  growth 
and  extensive  technological  changes  no  new  companies  have  success- 
fully entei-ed  the  integrated  systems  business  since  1960. 

In  contrast,  there  has  been  continuous  entry  in  peripherals,  soft- 
ware, and  minicomputer  companies,  as  would  be  expected  from  their 
very  low  barriers  to  entry. 

The  extensive  brand  loyalty  in  the  computer  industi-y  means  that 
a]]  major  manufacturers — not  only  IBJNI — have  market  power.  Market 
power  is  defined  as  the  ability  to  raise  prices  above  the  cost  of  pro- 
duction, including  a  normal  return  to  capital,  without  being  driven 
out  of  the  market. 

If  no  manufacturei-  makes  a  specific  attempt  to  attack  the  customer 
base  of  another  manufacturer  tlirough  compatibility  and/or  con- 
version aids,  then  all  can  enjoy  high  profits  and  stable  market  shares. 
This  has  not  been  tlie  pattern  observed  so  far  in  the  computer  industry, 
but  appears  to  be  becoming  more  important. 

So  long  as  growth  in  the  industry  was  exti-emely  rapid  and  the  non- 
IBM  manufacturers  had  a  relatively  small  customer  rental  base,  it 
was  to  their  advantage  to  aggressively  attempt  to  expand  their  market 
sliare. 

However,  price  competition  is  very  expensive  to  companies  with 
large  rental  bases  because  a  price  cut  means  not  only  lower  revenues 
on  the  new  customers  attracted,  but  also  lower  revenues  on  machines 
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plafpd  earlier.  Consequently,  there  is  a  tendency  to  concentrate  more 
on  upgrading"  one's  own  customer's  than  on  taking  customers  away 
from  competitors  as  the  rental  base  grows  larger. 

IBM's  evaluation  of  competitors  for  the  o70-135  concluded: 

It  appeared  that  many  competitors  were  focusing  on  protecting  and  growing 
tlieir  own  inventory  bases  and  were  not  prepared  in  the  near  term  to  get  around 
the  M135  in  pursuit  of  IBM's  lease  base. 

IBM  has  been  the  best  example  of  the  grow-your-customers  ap- 
proach to  computer  marketing,  but  not  the  only  one.  IBJM  has  made 
a  strong  effort  to  develop  close  relationships  with  its  customers 
through  emphasizing  rental  rather  than  sales,  and  before  1970  by 
emphasizing  a  full  range  of  services  in  additioii  to  the  hardwai-e  for 
the  basic  price.  IBM  does  iiot  provide  conversion  aids  from  competi- 
tive, machines  and  makes  no  attempt  to  directly  undercut  an}-  given 
systems  manufacturer. 

Because  of  the  high  cost  of  switching  between  incompatible  ma- 
chines a  firm  that  wants  to  expand  its  share  of  the  market  cannot 
simply  cut  the  price  of  its  machines.  It  must  either  provide  a  lower 
price,  together  with  compatibility,  or  provide  a  technological  ad- 
vance which  increases  the  capabilitj^  of  the  machine. 

Both  strategies  have  been  u.sed  rcgularlj^  in  the  industry. 
If  a  substantial  increase  in  the  capability  of  a  computer  can  be  made 
through  technical   innovation  the  imiovating  company  can  attracfc 
new  customers  who  either  are  not  using  computers  or  who  need  the 
nev»'  capability  enough  to  pay  the  necessary  conversion  cost. 

Two  examples  are  the  Control  Data  GGOO  and  the  Burroughs  master 
control  program.  When  the  Control  Data  6600  was  delivered  in  1964^ 
its  capacity  was  far  beyond  anything  else  on  the  market.  Consequently, 
for  vei'y  large-scale  computing  needs,  such  as  atomic  energy  research, 
the  6600  could  easily  induce  the  user  to  switch  from  previous  com- 
puters even  without  compatibility. 

Buri-oughs'  master  control  progi-am  foi-  the  B-5000  system  and 
related  AOSP  system  for  the  military-oriented  D-825  system  put 
l^urroughs  well  ahead  of  other  companies  in  developing  effective 
multiprocessing  capability  which  increases  reliability. 

Burroughs'  early  development  of  multiprocessing  and  virtual 
memory  capability  allowed  the  company  to  attr.-ict  customei's  needing 
those  capabilities,  in  spite  of  compatibil'ity  problems. 

The  innovation  approach  to  increasing  market  share  is  only  suc- 
cessful if  the  innovation  is  accomplished  successfully  without  too 
great  cost  to  the  company,  and  if  ft  cannot  be  easily  duplicated  by 
competitors. 

Transistor  computers  were  probably  the  greatest  single  advance  in 
the  industry  so  far.  Philco  was  the  fii'st  company  to  introduce  a  large- 
scale  transistor  computer,  but  was  followed  so  closelv  by  the  IBM 
7090  that  Philco  gained  little  advantage  in  its  innovation. 

Time  sharing  has  been  a  very  impoi'tant  development  since  the 
mid-1960*s.  However.  General  Electric  ma<le  earlv  large  investments 
m  time-shai-ing  technology,  but  failed  to  capitalize  on  its  innovations 
bcc:vuse  the  costs  and  technical  difficulties  were  greater  than  expected. 
The  third  possible  strategy  is  to  market  directlv  against  a  par- 
ticular computer  manufacture!-  through  coj)ving  des'ioii  specifications 
in  order  to  achieve  a  high  degree  of  compatibility.  This  is  the  most  di- 
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rect  method  of  expanding  market  share,  and  also  the  most  dangerous 
for  the  firm  because  it  is  equivalent  to  starting  a  price  war.  Once  com- 
patibility is  achieved  customers  can  more  easily  leave  the  aggressive 
company  as  well  as  come  to  it.  The  price  cutting  company  must  be 
concerned  both  with  competitive  response  and  the  timing  of  its  at- 
tack in  the  product  cycle. 

•  If  the  competitive  product  is  introduced  late  in  the  target  firm's 
product  cycle,  it  must  also  be  competitive  with  the  target  firm's  next 
generation  or  the  rental  life  will  be  too  short  for  profitability. 

The  target  firm  may  choose  to  cut  prices  as  a  result  of  the  competi- 
tion, but  it  must  be  concerned  for  the  effect  on  its  own  rental  base. 
If  only  a  small  proportion  of  the  rental  machines  are  likely  to  move  to 
the  competition,  then  the  firm  would  be  hurting  itself  with  an  across- 
the-board  price  cut  to  restrain  competition. 

Two  of  the  best  examples  of  the  compatibility  strategy  are-the 
Honeywell  11-200  and  the  RCA  Spectra  70  series.  During  the  early 
1960"s  the  IBIM  1401  was  the  most  popular  computer  on  the  market. 
Honeywell  announced  the  11-200  in  December  lOGo  for  first  delivery  in 
July  1964,  together  with  a  program  called  the  Liberator,  which  would 
convert  the  IBM  1400  series  programs  into  H-200  programs.  The  H- 
200  was  a  great  improvement  over  the  1400  series,  for  comparable 
prices,  and  strong  enough  to  remain  competitive  with  IBM's  re- 
placement for  the  1401,  the  860-30. 

The  success  of  the  H-200  was  increased  by  incompatibility  between 
the  1401  and  360-30,  making  it  easier  for  a  customer  to  convert  to 
Honeywell  than  to  upgrade  to  IBM.  The  H-200  success  brought 
Honeywell  into  an  early  position  of  stability  and  profitability  in  the 
computer  industry. 

A  less  successful  example  of  the  compatibility  strategy  was  the  RCA 
Spectra  70  series.  Soon  after  the  IBM  360  was  announced  in  1964, 
RCA  announced  the  Spectra  70,  a  series  of  four  computers,  each  de- 
signed to  be  compatible  with,  but  to  outperform,  its  360  counterj^art. 
The  instructions  format,  and  character  codes  were  identical  to 
those  on  the  360.  In  spite  of  compatibility,  the  Spectra  series  did  not 
sell  well  against  the  360.  RCA  was  trying  to  sell  against  a  largely  un- 
defined, rapidly  changing  target  as  various  enhancements  were  added 
to  the  hardware  and  software  of  the  S3^stem  360,  making  close  com- 
parisons difficult  for  customers  to  make. 

In  addition,  RCA  could  not  offer  the  same  kind  of  clear  price  ad- 
vantage that  Honeywell  did  against  the  1401  because  RCA  was  bring- 
ing out  its  machines  at  approximately  the  same  time  as  IBM,  while 
Honeywell  had  the  advantage  of  several  years  additional  technical  de- 
velopment. RCA's  market  share  remained  at  the  2.5-  to  3.5-percent 
level  of  its  pre-Spectra  days. 

The  difficulties  in  following  a  competitive  strategy  with  the  cur- 
rent structure  of  the  computer  industry  make  tlie  profits  to  be  earned 
from  competition  questionable  and  far  in  the  future.  So  long  as  the 
company  is  consciously  undercutting  other  prices  or  investing  large 
amounts_  of  money  in  new  technology,  it  is  unlikely  to  be  making 
substantial  profits.  It  is  buying  market  share  for  future  profits. 

However,  there  is  always  the  risk,  as  happen ded  with  RCA  and 
GE,  that  the  future  profits  will  never  be  realized.  If  no  firm  makes 
specific  compatibility  attempts  each  can  act  in  a  semimonopolistic 


5643 

manner  with  a  good  deal  of  market  protection.  Competition  and  gen- 
eral technological  progress  cannot  be  ignored  because  if  prices  are  too 
hidi  other  firms  will  come  into  the  market  or  customers  will  switch  and 
pay  the  conversion  costs,  but  the  entire  market  would  be  relatively 
insensitive  to  exact  price  comparisons. 

If  no  hrms  made  definite  attacks  on  each  other's  customers  through 
compatibility  and  lower  prices  the  industry  as  a  whole  would  reach  its 
maximum  profit  position.  This  would  also  be  the  worst  position  for 
customer  welfare.  It  appears  that  the  industry  is  moving  in  this  direc- 
tion since  the  exit  of  RCA. 

In  this  respect,  I  think  it  might  be  relevant  to  comment  on  Mr. 
Granfield's  questions  to  Mr.  ^Miller  this  morning  regarding  homo- 
geneity of  return  among  the  various  companies  in  the  industry. 

If  all  companies  were  following  a  strategy  of  simply  growing  their 
own  customers,  then  we  would  expect  to  see  relatively  homogeneous 
profits.  However,  so  long  as  some  companies  are  making  a  specific 
attempt  to  increase  their  market  share  their  profits  will  show  up  as 
lower  during  those  years.  I  believe  that  is  what  has  been  happening 
throughout  most  of  the  history  of  the  computer  industry.  Honeywell, 
RCA,  GE,  and  others  have  been  making  a  direct  attempt  to  increase 
their  market  shares  and  consequently  have  been  making  lower  profits 
than  you  would  have  expected  if  they  were  not  making  that  attempt. 

While  full  systems  su])pliers  have  three  strategies  open  to  them, 
partial  line  suppliers  have  only  the  compatibility  option  available. 
Because  they  are  competing  for  one  product  on  another  manufacturer's 
system  their  products  can  be  made  obsolete  by  a  change  in  the  systems 
mnkers  specifications,  leaving  them  without  a  stable  base  of  customers. 
Technical  advances  are  limited  by  the  need  for  compatibility  with 
the  systems  maker's  equi]iment. 

The  partial  line  suppliers  are  made  dependent  on  the  systems  sup- 
plier because  of  the  lack  of  independent  CPU  suppliers. 

Consequently,  at  present  the  customer  cannot  purchase  an  entire 
system  without  using  the  CPU  supplied  by  one  of  the  systems 
manufacturers. 

An  example  of  the  benefit  that  can  come  from  having  independently 
available  CPU's  can  be  seen  in  the  current  market  for  used  system 
360"s.  Because  leasing  companies  bought  large  numbers  of  360's  during 
tlie  late  1960's,  many  are  available  for  remarketing  and  modification. 
The  purchased  360  CPU's  have  been  improved  with  independent  mem- 
orj^,  input-output  devices,  and  in  some  cases  enhancements  to  the 
operating  systems  in  order  to  make  them  far  superior  machines  to 
what  was  allowed  by  IBM  specifications. 

However,  the  significance  of  this  movement  is  limited  by  the  numbers 
of  purchased  360's  available  for  modification,  because  no  independent 
company  is  manufacturing  CPU's. 

The  problems  of  the  independent  peripheral  companies  in  com- 
peting with  IBM  are  documented  in  the  selection  from  my  forthcom- 
ing book,  which  has  been  presented  as  a  written  supplement  to  this 
testimony,  as  well  as  by  several  of  the  other  witnesses  at  these  hearings. 
[See  exhibit  2.] 

Mr.  Brock.  Here  I  will  summarize  the  economic  issues  involved  in 
the  controversy  between  the  peripherals  companies  and  IBj\I.  The 
basic  fact  necessary  to  understanding  the  problem  is  that  there  are 


5644 

liigli  barriers  to  entry  in  the  systems  market  but  low  barriers  to  entry 
in  the  periplierals  market.  In  any  situation  where  a  company  possesses 
substantial  market  power  in  one  product  and  less  market  power  in  a 
complementary  product,  the  most  profitable  policy  is  to  tie  the  prod- 
ucts together,  refusing  to  sell  one  without  the  other.  If  the  products 
are  totally  tied  together  the  company  can  clioose  the  prices  for  each 
combination  to  optimize  profit,  without  concern  for  competition.  How- 
ever, because  of  legal  restraints  on  tying  products  the  company  mv^v 
want  to  raise  the  prices  on  the  product  with  monopoly  power  and 
reduce  the  prices  on  the  product  subject  to  competition  as  a  substitute 
for  tying  them  together.  This  is  not  as  profitable  as  tying  the  product 
together,  but  it  is  less  likely  to  get  the  company  into  legal  difficulties. 

IBM  has  pursued  a  combination  of  both  strategies  m  response  to 
peripherals  competition.  IBM  has  tied  products  together  where  the 
tie  could  be  technically  justified,  and  has  raised  the  CPU  prices  while 
reducing  peripherals  prices  where  tying  could  not  be  defended  on 
technical  grounds. 

Exampfes  of  tying  products  together  are  the  integration  of  con- 
trollers with  the  CPU  on  the  370-145  and  later  machines,  and  the  tying 
of  large  quantities  of  minimum  memory  to  the  basic  CPU  price  on  the 
370-158  and  168.  Although  it  cannot  be  established  for  certain  that 
the  integration  was  a  response  to  competitive  pressure,  rather  than 
simply  a  design  change  to  take  advantage  of  new  technology,  the  cir- 
cumstances surrounding  the  introduction  of  integi'ation  suggest  that 
it  was  in  response  to  conipetitiA-e  pressure. 

Examples  of  raising  the  CPU  price  while  lowering  the  peripherals 
price  in  response  to  competitive  pressure  were  tlie  fixed  term  plan, 
which  reduced  the  price  of  peripherals,  followed  by  a  general  CPU 
price  increase  and  the  reintroduction  of  the  370-155  and  165  as  the 
370-158  and  168  with  a  36  to  54  percent  increase  in  CPU  price,  and  a 
57  percent  cut  in  memor^^  price.  Such  price  manipulations  would  not 
be  possible  if  as  much  competition  existed  in  CPU  production  as  in 
peripherals,  or  if  the  CPU's  were  made  by  a  separate  company  from 
the  peripherals. 

The  ability  of  IBM  to  shift  price  between  peripherals  and  CPU's 
reduces  the  beneficial  effects  to  customers  of  competition  m  peripherals, 
as  well  as  threatening  the  existence  of  the  independent  peripherals 
companies. 

A  second  aspect  of  market  structure  which  accounts  for  actions  in 
the  peripheral  market  is  the  disruption  caused  by  equipment  installa- 
tion and  removal,  even  when  compatibility  is  not  a  problem.  This 
means  that  extra  revenue  can  be  obtained  when  a  price  cut  is  necessary 
by  requiring  an  equij^ment  exchange  to  take  advantage  of  tlie  price 
ciit.  This  tactic  was  used  effectively  with  both  the  2314  disk  drive  and 
the  2420-7  tape  drive.  In  both  cases  IBjM  needed  to  make  price  cuts 
in  order  to  remain  competitive.  In  both  cases  the  price-cut  products 
were  introduced  as  new  products  with  identical  performance  specifica- 
tions, the  2314  as  the  2319  and  the  2420-7  as  the  3420-7.  The  price  was 
reduced  31  percent  on  the  2319  and  34  percent  on  the  3420-7.  The 
customer  could  only  get  the  price  cut  by  physically  removing  the  old 
product  and  installing  the  new  one.  The  freight  charges  and  disruption 
involved,  as  well  as  the  lack  of  information  or  lethargy  on  the  part  of 
some  computer  managers,  allowed  IBM  to  have  a  competitive  low 
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priced  product  while  still  receiving  the  higher  rent  irom  many  cus- 
toniei-s  for  some  time  after  the  price  cut. 

The  third  structural  characteristic  that  accounts  for  the  actions  of 
IB^I  toward  the  plug  compatible  manufacturers  is  the  necessary  time 
lag  between  IBM  introduction  of  a  product  and  competitive  copying 
ofit  in  order  to  insure  compatibility  with  constantly  changing  IBM 
systems  specifications.  In  the  early  days  of  peripheral  competition 
IBM  o^•erestimated  this  lag  and  erroneously  felt  that  it  would  make 
the  plug  compatible  competition  a  minimal  threat. 

Later  IB!M  introduced  the  fixed  term  plan  and  more  rapid  minor 
product  changes  in  order  to  capitalize  on  the  time  lag.  When  a  new 
product  is  introduced  customers  have  little  incentive  not  to  accept  it 
on  the  fixed  term  plan  because  no  competitive  replacement  was  ready. 
The  heavy  penalties  for  early  termination  under  the  fixed  term  plan 
effectively  reduced  the  competitors*  jn-ospects  to  those  customers  finish- 
ing a  lease.  By  making  rapid  minor  product  clianges,  such  as  switch- 
ing control  functions  between  drives  and  control  units,  IBi\I  was  able 
to  further  reduce  the  plug  compatible  manufacturer's  marketing  effec- 
tiveness without  reducing  prices. 

The  foregoing  analysis  is  not  meant  to  suggest  that  there  was  any- 
thing wrong  with  IBIM  reducing  prices.  Prices  of  peripherals  before 
the  competitive  companies  entered  tlie  market  were  much  higher  than 
necessary  to  give  a  normal  return  to  capital.  The  proper  functioning 
of  a  conipetitive  market,  as  well  as  teclmological  progress,  should  a]id 
did  force  the  prices  of  peripherals  down. 

The  problem  is  that  customers  did  not  get  all  the  benefit  of  the  lower 
l^rices.  Some  of  the  savings  from  the  peripherals  was  merely  trans- 
formed into  a  higher  price  for  the  CPU.  The  beneficial  effects  of 
competition  in  peripherals  were  thwarted  by  the  monopoly  power  in 
the  production  of  CPU's. 

In  considering  possible  methods  of  improving  the  performance  of 
the  computer  industiT  it  is  necessary  to  concentrate  on  removing  the 
factors  which  have  lead  to  the  current  problems. 

Because  of  the  brand  loyalty  which  arises  from  integrated  systems 
production,  splitting  IB^I  into  several  smaller  integrated  sj'Stems 
manufacturers  would  be  unlikely  to  completely  solve  the  problem.  The 
greatest  cuirent  competitive  emphasis  in  the  industry  has  been  from 
the  independent  peripherals  makers,  not  the  smaller  systems  suppliers. 
Although  the  industry  would  be  more  competitive  with  less  dominance 
by  one  firm,  it  would  not  be  likely  to  reach  the  best  possible  perform- 
ance. A  better  solution  is  to  split  IBM  by  functions;  to  make  separate 
companies  out  of  the  production  of  (T^U's.  peripherals,  maintenance, 
and  marketing  functions.  This  would  prevent  monopoly  power  in  one 
segment  from  being  spread  into  the  other  segments. 

There  would  continue  to  be  barriers  to  entry  to  the  CPU  business 
because  of  the  economies  of  scale  in  the  production  of  systems  software, 
but  that  market  power  could  not  be  enhanced  by  control  over  a  wide 
variety  of^  othei'  activities. 

If  such  a  split  were  made  each  segment  of  IBM  would  have  to  com- 
l^ete  on  a  fair  basis  with  other  companies.  If  IBM  were  really  more 
efficient  it  would  continue  to  dominate.  However,  it  could  not  use 
power  in  one  area  to  manipulate  standards  or  price  ratios  in  order  to 
fight  competitoi-s  in  another  area. 

40-927 — 75 52 
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Neither  could  one  activity  subsidize  another  because  tliey  would  be 
separate  companies. 

The  proposed  type  of  organization  already  exists  to  some  extent  in 
the  minicomputer  market,  and  appears  to  be  very  effective.  Mini- 
coniputers  are  generally  sold  as  distinct  components :  CPU,  software, 
peripherals,  et  cetera.  Although  the  major  manufacturers  of  mini- 
computers do  provide  complete  systems,  it  is  also  common  for  systems 
to  be  made  up  of  several  manufacturer's  components. 

Specialized  companies  have  been  formed  to  choose  the  appropriate 
minicomjniter  sysiems  components,  write  software,  and  deliver  com- 
plete packages  to  customers.  A  wide  selection  of  peripherals  is  offered 
by  many  different  manufacturers  with  interfaces  for  a  variety  of 
minicomputers,  rather  than  for  only  one  manufacturer's  product  as  in 
the  main  systems  industry. 

The  British  National  Computing  Centre  is  developing  a  common  as- 
sembly language  for  a  substantial  number  of  minicomputers  in  order 
to^  provide  total  program  compatibility.  Entry  into  all  phases  of  the 
minicomputer  business  has  been  easy,  prices  have  dropped  rapidly,  and 
the  entire  industry  has  been  much  more  competitive  than  the  main 
systems  industry,  in  spite  of  relatively  heavy  concentration. 

Consequently,  it  appears  that  the  lack  of  competitiveness  in  the  main 
computer  industij  is  a  result  of  integrated  systems  selling  rather  than 
concentration  in  itself. 

Senator  Hakt.  Thank  you  very  much.  You  are  a  fast  reader.  I  know 
staff'  has  some  questions. 

Mr.  O'Leary.  Your  proposed  remedy  contemplates  keeping  IBM 
facilities  for  the  production  of  CPU's  and  the  development  of  systems 
sofeware  in  one  company,  but  what  about  software? 

Dr.  Brock.  I  proposed  in  the  remedy  that  I  wrote  for  the  subcom- 
mittee that  the  application  software  go  with  the  marketing  company. 
Let  me  explain  the  reasoning  behind  tliat.  I  see  right  now  a  substantial 
benefit  to  the  user  in  being  able  to  buy  a  totally  integrated  package 
that  will  include  rental  on  a  system,  consulting  help,  and  installation 
support,  all  the  kinds  of  things  that  IBM  currently  provides. 

However,  it  is  not  necessary  that  that  same  org'anization  also  do 
the  manufacturing.  By  keeping  the  application  software  with  the 
marketing  company  you  wouldn't  be  breaking  up  any  of  the  natural 
economies  that  come  to  the  user. 

It  is  largely  a  matter  of  avoiding  user  disruption,  from  having  to 
deal  with  too  many  different  people. 

Mr.  O'Leary.  In  that  regard,  Mr.  Chairman,  I  think  the  record 
should  reflect  that  Dr.  Brock  was  a  consultant  for  the  subcommittee 
and  prepared  a  paper  for  the  subcommittee  which  should  be  sub- 
mitted for  the  record. 

Senator  Hart.  It  will  be  received. 

[The  document  referred  to  appears  as  exhibit  3  at  the  end  of  Dr. 
Brock's  oral  testimony.] 

INIr.  O'Leary.  Doctor,  with  respect  to  this  company  which  produces 
CPU's  and  developed  systems  software,  how  long  would  they  be  barred 
from  integrating  into,  say,  application  software,  peripheral  equip- 
ment, and  the  like  ? 

Dr.  Brock.  I  think  that  that  is  a  subject  that  requires  more  studv. 
^ly  current  idea  would  be  that  they  probably  would  not  be  barred  at 
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all.  Or  if  at  all,  for  a  sliort  period  of  time — say  2  years — in  oi-der  to 
make  sure  tliat  they  actually  operated  as  a  viable  business  and  didn't 
just  go  out  and  remerge. 

But  the  idea  behind  my  reorganization  proposal  was,  as  I  think 
most  of  the  other  people  here  have  indicated,  to  eliminate  continuing 
regulation  so  that  it  is  largely  a  one-time  thing.  I  can  see  a  possible 
need  for  a  short  bar,  just  until  you  get  things  established  on  the  new 
level. 

Mr.  O'Leary.  "N^Hiat  about  the  production  of  components? 

Dr.  Brock.  I  believe  tliat  if  you  have  the  production  of  CPU's 
sejiarated  from  the  marketing  function,  there  is  probably  a  necessity 
to  keep  the  production  of  components  with  the  production  of  CPU's. 
The  reason  for  that  is  simply  the  technological  advances  that  are 
going  on. 

We  have  seen  over  the  past  few  years  a  rapid  increase  in  the  scale 
of  integration  of  components ;  that  is,  the  number  of  circuits  put  on  a 
single  silicon  chip.  And  since  the  CPU  company  would  only  be  manu- 
facturing CPU's.  I  can  imagine  that  it  is  very  likely  that  in  the  future 
much  of  the  design  of  the  CPU  will  actually  be  contained  within  the 
component. 

We,  to  some  extent,  can  see  that  already  with  companies  such  as 
Intel,  which  market  what  they  call  a  microcomputer,  which  is  effec- 
tively all  contained  in  one  chip. 

And,  if  things  like  that  should  continue,  and  it  appears  that  they 
will,  there  would  be  very  little  diiference  between  designing  a  CPU  and 
designing  a  comjoonent. 

Mr.  O'Leary.  I  assume  that  your  plan  involves  some  sort  of  agree- 
ment and  publication  of  standards  to  insure  capability.  Am  I  right 
or  wrong  in  that  regard  ? 

Dr.  Brock.  You  are  right  that  it  assumes  that.  I  believe  that  this 
plan  would  force  the  various  manufacturers  to  agree  on  standards 
volimtarily. 

One  of  our  current  problems  in  standards  is  that,  and  I  am  sure  you 
know,  the  American  Standards  Organization  works  on  a  voluntary 
basis,  and  almost  all  product  standards  that  have  been  developed  are 
done  voluntarily  by  consensus  agreement  of  the  various  manufacturers 
involved. 

That  works  fine  so  long  as  the  manufacturers  see  it  as  being  within 
their  own  interests  to  have  standards.  Our  current  difficulty  is  that 
IBM  really  does  not  see  it  within  their  own  interest.  This  is  not  a 
criticism  of  IBM.  It  just  simply  is  not  within  their  interest  to  have 
generally  accepted  standards. 

If  you  have  the  functions  separated  it  would  be  within  the  interest 
of  all  the  companies  to  have  standards  because  the  standards  would 
increase  the  market  for  their  different  products.  It  will  be  of  no 
benefit  to  the  new  peripheral  company  to  have  a  lot  of  peripherals 
if  there  is  not  some  CPU  that  they  can  attach  to. 

Mr.  O'Leary.  Isn't  there  always  a  little  bit  of  concern  on  the  part 
of  someone  who  believes  in  antitrust.  They  get  the  idea  that  com- 
petitors can  sit  down  and  decide  what  the  standards  will  be  and  what 
the  effect  of  that  is  on  new  technology  ? 

Dr.  Brock.  You  mean  that  it  would  be  kind  of  a  collusive  agree- 
ment on  the  standards  ? 

Mr.  O'Leary.  Do  you  see  some  problems  there  ? 
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Dr.  Brock.  Well,  I  think  that  there  are  potential  problems  there, 
but  I  really  think  they  are  largely  taken  care  of  by  the  current  stand- 
ards organization  procedures.  Tliat  is,  where  you  have  everything 
done  above  board,  and  the  committees  get  together  and  publish  all 
the  results,  and  so  forth,  and  different  manufacturei-s  have  the  ability 
to  comment  on  them. 

If  you  were  to  say,  "AVell,  let  these  four  companies,  get  together  and 
produce  the  standards."  That  would  be  a  seiious  problem. 

But  if  it  is  handled  tlirougli  the  American  KStandards  Organization, 
even  if  it  has  a  connnittee  of  the  manufacturers  working  on  it,  I 
wouldn't  expect  the  problem,  but  it  is  a  potential  difficulty. 

Mr.  O'Leary.  How  did  the  type  of  structure  that  you  described  in 
tlie  minicomputer  industry  come  to  be?  Was  it  simply  the  absence  of  a 
firm  such  as  IB]\I  which  permitted  this  development,  or  what  'I 

Dr.  Brock.  Yes.  It  was  the  absence  of  a  fii'm  such  as  IBM.  I  think 
that  it  was  largely  from  the  history  of  the  minicomputer  market,  in 
the  same  way  that  we  see  tlie  current  structure  of  tiie  general  purpose 
coruputer  market  growing  out  of  the  tabulating  machine  market.  ^lini- 
computers  started  out  as  very  specialized  machines,  usually  for  indus- 
trial process  contix)l.  So  that  rather  than  have  a  general  operating 
system  and  general  software  you  had  a  specific  problem,  and  they  were 
really  treated  as  special  purpose  machines. 

Tlie  marketing  cjuestion  faced  was  of  the  form  : 

"Can  you  build  me  a  program  that  will  control  this  operation  in 
my  oil  refinery  ? " 

However,  the  minicomputer  coidd  also  be  pi-ogramed  to  perform 
additional  tasks.  Digital  equipment  has  lead  the  development  of 
minicomputers. 

It  started  out  marketing  its  macliines  on  a  sale-only  basis.  This  was 
partly  because  it  was  a  new  company  and  had  little  capital  aA-ailable 
for  financing  and  partly  because  a  sales  policy  seemed  very  natural 
in  the  type  of  market  Digital  was  participating  in. 

Digital  would  usually  sell  the  machines  in  parts;  that  is,  you  couhl 
buy  just  the  CPU  without  any  systems  software,  or  anything  else,  and 
put  the  system  together  yourself.  I  think  the  current  structure  of  the 
minicomputer  industry  comes  from  its  development  as  a  specialized 
machine. 

Mr.  OXeary.  The  suggestion  has  been  made  that  competition  in  tlie 
industry  woukl  be  improved  if  a  G^IAC  type  entity  were  created  for 
financing  of  the  leasing  of  all  computer  systems  manufactured.  How 
do  you  react  to  that  idea  ? 

Dr.  I^ROCK.  In  the  sense  that  a  leasing  company  can  very  logically 
operate  separate  from  a  manufacturing  company,  I  certainly  agree 
with  it.  If  you  mean  would  we  have  to,  m  some  way  by  public  policy, 
try  to  get  all  computer  leasing  functions  together  in  a  single  leasing 
com])any,  I  can  see  no  benefit  in  that. 

We  now  have  very  effective  leasing  companies  in  a  strong  leasing 
industry,  which  also  has  expanded  into  certain  amounts  of  application 
and  consulting  help. 

So  long  as  the  computers  are  availal^le  for  sale  on  reasonable  terms 
I  tliink  we  will  see  from  the  normal  actions  of  the  marketplace  a  sub- 
stantial and  useful  leasing  industry. 

;Mr,  OLkary.  Thank  you  Mr.  Chairman. 


5649 

Senator  Hart.  ]\Ir.  Cluinibris. 

Mr.  CiiuMBRis.  Thank  you  ]Mr.  Chairman.  Dr.  Brock.  I  find  certain 
things  in  your  paper  tliat.  because  of  legislative  policy,  there  is  a  con- 
llict  of  opinions.  So.  rather  than  getting  into  a  debate  with  you,  I  just 
wanted  to  note  for  the  record,  when  we  have  an  executive  session  that 
it  will  be  up  to  the  Senators  to  determine  whether  your  recommenda- 
tions are  appropriate  or  inappropriate  for  the  public  good.  I  think, 
Dr.  Granfield  has  some  questions. 

Mr.  Granfield.  I  welcome  fellow  economists,  and  I  am  sure,  as  all 
economists,  we  don't  necessarily  agree  either  because  we  don't  under- 
stand each  other  or  because  we  see  the  world  differently. 

But.  I  think  we  would  agree,  as  will  everyone,  Ave  receive  greater 
efficiency  witli  lower  prices  as  our  ultimate  goal.  With  the  premise.  Dr. 
Brock,  are  you,  or  your  thesis  adviser,  who  I  have  been  led  to  believe 
is  Dr.  Ilouthakker  at  Harvard 

Dr.  Brock.  Absolutely  wrong. 

Mr.  Graxfield.  Wrong? 

Dr.  Brock.  That  is  what  I  would  suspect  was  the  reference  from 
Mr.  Katzenbach's  statement  that  I  completed  a  thesis  under  one  of  the 
(iovernment's  advisers;  Professor  Houthakker  is  a  Harvard  professor. 
I  have  had  no  direct  contact  with  him.  I  have  not  even  taken  a  course 
from  him.  The  only  relation  that  I  have  had  with  him  in  a  formal 
sense  is  that  he  examined  me  on  macroeconomic  theory  at  one  time,  and 
wage  price  controls. 

Mr.  Graxfield.  AYlio  was  your  thesis  doctorate? 

Dr.  Brock.  As  I  said  at  the  beginning  of  the  statement.  Professors 
Ivichard  Caves  and  Marc  Roberts. 

Mr.  Gr.\xfield.  Are  either  of  these  gentlemen  going  to  be  involved 
as  witnesses  in  the  Government's  case;  either  you,  Professor  Caves,  or 
your  other  codoctorate. 

Dr.  Brock.  Xone  of  us  is  scheduled  to  be  witnesses  at  this  time. 

]Mr.  Gr^vxfield.  Thank  you.  I  feel  somewhat  freer  to  pursue  some  of 
my  questions. 

You  list  various  entries  in  the  computer  industry.  Let  us  assmne  you 
and  I  decided  to  go  into  the  raising  of  racing  thoroughbreds,  and  to 
acquire  capital  to  do  so  we  go  to  bankers  and  present  the  argument 
that  because  we  are  economists  we  know  all  about  efficiency  and  we 
are  going  to  build  a  better  horse.  Do  you  think  that  we  would  be 
granted  a  loan  at  the  same  rates  as  farmers  ? 

Dr.  Brock.  I  doubt  that  we  would  be  gi-anted  a  loan  at  all. 

]Mr.  Graxfield.  T^t  us  assume  we  would  be  granted  a  loan.  Do  you 
think  it  would  be  a  higher  rate  of  interest  or  lower? 

Dr.  Brock.  If  some  banker  would  be  foolish  enough  to  grant  me  a 
loan  for  racing  horses  it  would  be  a  higher  interest  rate,  I  would 
presume — although  I  wouldn't  necessarily  comment  on  such  a  banker's 
analysis.  It  might  be  lower. 

Mr.  Graxfield.  Assuming  it  is  higher.  Why  is  it,  do  you  believe, 
the  rate  that  we  would  be  made  to  pay  would  be  higher  than  the  farmer 
would  be  made  to  pay  ? 

Dr.  Brock.  Presumably,  and  the  reason  why  I  think  we  would  be 
turned  down,  is  that  they  would  not  believe  that  we  would  be  success- 
ful in  the  business  ? 

]Mr.  Graxfield.  Too  risky  ? 
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Dr.  ijROCK.  That  we  don't — I'll  speak  for  myself,  I  don't  know 
about  you  now — that  I  would  not  have  the  managerial  capabilities 
to  raise  horses. 

Mr.  Granfield.  Isn't  that  a  barrier  entry  to  our  entering  the 
thoroughbred  industry.  No  one  will  give  us  money.  That  is  awful. 

It  is  an  obvious  barrier  to  entry.  It  is  discrimination. 

Dr.  Brock.  I  will  certainly  agi-ee  to  call  that  a  barrier  entry.  I  don't 
think  that  has  any  great  significance.  The  things  in  economics  that  we 
try  to  examine  are  those  that  differ  across  industries.  And  one  of  the 
things  that  is  constant  across  any  industry  in  any  business  is  that  you 
must  know  something  about  the  business  in  order  to  go  into  it.  The  fact 
that  you  actually  have  to  sell  a  product  is  also  a  barrier  to  entry.  But 
I  don't  think  that  has  any  relevance  to  economic  analysis. 

Mr.  Granfield.  You  indicated  in  your  analysis  that  there  were 
capital  barriers  to  entry  into  the  computer  industr3\ 

Dr.  Brock.  Yes. 

Mr.  Granfield.  Is  there  a  capital  barrier  to  entry  for  General 
Motors  to  enter  the  computer  industry  ? 

Dr.  Brock.  I  would  say  tliere  is  some  barrier  to  entry  in  this  sense : 
They  presumably  can  raise  the  capital  and  go  into  it,  but  because  of 
the  very  large  quantity  of  capital  required  in  relationship  to  their  own 
capital  base,  they  might  at  least  think  twice  about  entering  it,  or  be 
reluctant  to  because  of  the  risk  involved. 

Mr.  Granfield.  So  it  is  the  risk.  Is  it  riskiness  that  is  a  barrier,  or 
is  there  some  wall  that  is  there  ? 

Dr.  Brock.  I  think  that  you  are  trying  to  trap  me,  but— — 

Mr.  Granfield.  I  would  never  want  to  do  that.  I  only  wanted  to 
bring  out  what  exactly  a  barrier  to  entry  is,  because  if  there  is  a  wall 
there  to  prevent  people  from  entering  the  computer  industry 

Dr.  Brock.  Let  me  explain  what  I  mean  by  a  barrier  to  entry.  I 
mean  anything  that  raises  the  cost  for  a  new  company  above  the  cost 
for  an  established  company.  Now,  it  may  not  be  true  that  there  are 
some  barriers  to  entry  that  are  insurmountable  barriers  to  entry.  If 
IBM  really  has  a  production  cost  10  percent  lower  than  anybody  else, 
from  greater  technical  efficiency,  I  would  call  that  a  barrier  to  entry. 
It  is  a  10  percent  barrier  to  entry  in  terms  of  the  amount  that  IBM 
could  hold  the  price  above  the  competitive  profit  level  and  still  not 
have  entry. 

But  that  doesn't  mean  that  there  is  a  wall,  it  is — you  might  say — a 
hurdle  of  different  heights  for  different  people.  Some  barriers  to  entry 
may  only  be  a  very  low  hurdle  and  some  may  practically  be  a  wall. 

Does  that  explain  more  clearly? 

Mr.  Granfield.  That  explains  the  point  very  well.  But  is  it  not  true 
for  any  new  entrants  to  industry  that  they  will  probably  face  that  kind 
of  barrier  ?  Is  it  somewhat  of  a  disadvantage  ?  When  you  go  into  a  new 
industry,  is  there  always  a  barrier  ? 

Dr.  Brock.  Yes;  the  thing  that  is  important  for  economic  analysis 
is  to  determine  the  height  of  that  barrier.  In  terms  of  the  things  that 
we  are  talking  about  here,  I  would  say  yes;  there  is  some  barrier  tO' 
entering  the  minicomi')uter  market.  You  have  to  get  a  little  bit  of 
capital  together,  you  have  to  have  the  technical  expertise  to  make 
machines,  and  in  fact  some  people  might  call  that  a  fairly  significant 
thing  to  get  enough  technical  people  together  to  compete  with  Digital 
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Equipment,  Data  General,  and  other  very  highly  qualified  companies. 

And  3'et  that  is  a  very  low  barrier  to  entry  relative  to  the  general 
systems  market  where  you  have  to  do  a  lot  more.  So  that  I  am  talking 
about  relative  height :  It  is  not  something  that  where  you  say  there  is 
no  barrier  here  and  there  is  an  insurmountable  barrier  here.  It  is 
different  levels  of  barriers. 

Mr.  Granfleld.  What  creates  the  height  of  that ;  what  is  a  critical 
factor  ? 

Dr.  Brock.  Well,  they  all  work  together,  but  the  most  critical  fac- 
tor— and  I  think  I  would  be  in  agreement  with  most  of  the  other 
witnesses  that  have  spoken  at  these  hearings — is  the  product  differ- 
entiation. 

In  particular,  it  is  the  difficulty  of  switching  among  computer  sys- 
tems. Because  you  have  programs,  data,  operating  procedures,  job 
control  cards,  and  so  forth,  that  are  to  one  degree  or  another  specialized 
to  your  particular  system,  you  must  see  more  than  the  economist's  in- 
fuiitesimal  price  difference  in  order  to  move  over  to  another  supplier. 

Now  that  is  not  an  insurmountable  barrier,  unless  you  happen  to 
have  everything  in  machine  language.  In  many  cases  if  you  orient 
yourself  toward  compatibility — that  is,  you  write  your  programs  in 
COBAL  and  Fortran,  and  use  ASCII  coding  on  your  data,  and  so 
forth — it  may  only  require  a  10-  to  15-percent  advantage. 

But  that  would  be,  I  think,  the  very  lowest  price  differential  that 
anyone  would  really  even  seriously  consider  moving  for. 

Mr.  Granfield.  Could  I  turn  to  the  transfer  cost. 

Dr.  Brock.  Yes.  Well,  you  could.  It  depends  upon  what  you  mean 
by  transfer  cost. 

Mr.  Graxfield.  Transfer  of  one  system  to  the  other. 

Dr.  Brock.  Yes ;  it  is  a  cost  of  changino-  systems. 

Mr.  Granfield.  Is  that  transfer  cost  for  all  current  members  within 
the  industry  when  they  approach  customers  without  part  of  a  system. 

Dr.  Brock.  It  exists  for  all  current  integrated  systems  manufac- 
turers. Again,  there  are  very  diffei-ent  transfer  costs.  If  I  have  an 
IBM  ^PAi  on  my  360-30  and  you  come  to  me  with  a  plug  compatible 
2314  and  ask  me  to  switch  to  your  machine.  I  have  a  very  low  transfer 
cost  for  that.  I  only  have  to  unplug  IBM's  2314  and  put  yours  in.  It 
is  much  different  if  you  ask  me  to  replace  my  entire  system  with 
another  brand  because  I  will  have  to  change  my  programs,  operating- 
systems,  and  so  forth. 

Mr.  Granfield.  How  could  transfer  cost  be  a  barrier  to  entry  to 
firms  already  in  the  industry — if  barrier  to  entry  means  barrier  to 
entry  of  any  industry. 

Dr.  Brock.  I  don't  understand  your  question. 

Mr.  Granfield  How  could  transfer  costs  be  a  barrier  to  entry  to  a 
firm  that  is  already  in  that  industry.  How  can  that  be  a  factor  ge- 
nerically  affecting  anybody  ?  Is  that  a  barrier  to  entry  ? 

Dr.  Brock.  You  could  quibble  over  it  on  semantic  grounds.  "^^Hiat  I 
mean  by  these  barriers  to  entry  are  difficulties  either  for  a  new  firm 
coming  into  the  industry  or  for  old  firms  gaining  new  market  share, 
which  I  consider  entrv  in  a  sense. 

So  that  the.  fact  that  Honeywell  has  difficulty  gaining  IBM  cus- 
tomers, or  tliat  IBM  has  difficulty  gaining  Honeywell  customers,  is^ 
related  to  the  same  problem. 
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XoAY,  whether  you  want  to  call  it  a  barrier  to  entry  or  not  is  strictly 
-a  matter  of  semantics.  I  don't  think  it  affects  the  reality  there. 

]Mr.  Granfield.  I  reall}-  thought  that  the  use  of  a  methodology  of 
barriers  to  entry  was  one  which  was  used  to  explain  why  we  didn't 
see  new  entrants  into  an  industry.  For  example,  when  people  say, 
"Why  don't  we  see  new  entries  into  the  soap  industry,"  what  are  the 
factors  we  have;  what  is  relative  here?  The  basic  thing  is  brand 
loyalty  with  respect  to  soap.  But  that  loyalty  doesn't  affect  the  already 
alleged  firms.  Do  30U  understand^  If  you  don't  understand  we  can 
move  on. 

Dr.  Brock.  Well,  I  think  maybe  we  can  move  on.  But,  let  me  just 
say  the  brand  loyalty,  or  the  difficulty  of  switching,  is  a  barrier  to 
entry  to  new  firms.  And  I  agree  that  is  the  normal  way  of  using  it. 

And  you  can  call  this  a  barrier  to  entry  or  not,  depending  on  what 
you  want,  but  it  also  makes  it  difficult  to  switch  computers  among 
existing  firms.  So  that  it  is  difficult  for  a  Honeywell  or  a  RCA  to  in- 
crease their  market  share,  as  well  as  other  new  firms  coming  into  the 
market. 

Mr.  Granfield.  I  have  seen  a  commercial  recently  where  a  lady  is 
offered  a  can  of  deordorant,  brand  x.  She  is  offered  a  carload  if  she 
will  switch  deodorants  to  this  other  product,  Superstick  or  something. 
And  she  says  she  won't  switch.  Is  that  brand  loyalty? 

Dr.  Brock.  Yes ;  I  would  say  so. 

]Mr.  GR.VNFIELD.  Is  that  the  kind  of  brand  loyalty  professed  to 
customers  of  Honeywell  ? 

Dr.  Brock.  No.  In  one  sense  it  is.  but  Honeywell's  brand  loyalty 
is  much  stronger.  The  brand  loyalty  that  we  see  in  most  consumer 
products,  and  is  traditionally  associated  with  deodorants,  soap,  and 
other  things  like  that,  is  because  you  know  that  product.  You  often 
don't  have  an  absolutely  determined  utility  function  on  exactly  what 
the  product  is,  but  you  think  it  is  good  for  you.  So  there  is  a  fuzziness 
there  as  to  exactly  what  you  are  getting.  So  you  are  not  willing  to 
switch  to  something  else. 

Xow  the  parallel  to  that  in  the  computer  industry  is  the  difficulty 
of  measuring  exact  computer  power.  That  is,  you  give  me  two  different 
computer  systems  and  say  without  reference  to  a  single  program, 
which  one  is  better.  If  one  is  very  much  greater  than  the  other,  I  can 
tell  you  it  is  clearly  better.  But  if  they  are  relatively  close,  the  kinds 
of  systems  you  would  be  considering  in  a  competitive  situation,  I 
can't  tell  you  that  without  bringing  in  a  specific  program  and  trying 
it  out  on  them. 

The  measurement  difficulty  causes  brand  loyalty  both  in  consumer 
products  and  in  the  computer  industry. 

The  second  aspect,  which  is  not  there  in  consumer  products  but  is 
there  in  the  computer  industry,  is  the  difficulty  of  switching.  There 
is  no  cost  to  me  of  trying  our  brand  x  deodorant.  But,  when  I  go  to 
switch  complete  computer  systems,  I  actuallj^  incur  a  real  financial 
cost. 

Mr.  Granfield.  I  think  that  is  an  excellent  distinction  you  make. 
One  is  based  upon  loyalty  to  the  product  because  of  proven  services 
given  to  you,  and  you  may  be  reluctant  to  change  products  because  you 
are  not  quite  sure  whether  the  other  product  will  give  that  same 
reliable  level  of  service. 
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The  other  ])oint  j'oii  mentioned  is  simply  the  teciinical  costs.  How 
do  we  possibly  determine  which  is  operating  and  to  what  extent  in 
this  particular  market?  How  do  we  know  customers  don't  switch  from 
IBM,  or  from  Honeywell  once  they  had  Honeywell,  because  of  the 
tremendous  risk  involved  in  using  another  system  versus  the  technical 
cost  of  switching?  How  can  we  possibly  sort  out  these  two  very 
common  complex  questions  so  that  we  can  make  the  statement  that 
the  problem  in  the  industry  is  system  lock  in;  the  technical  transfer 
cost  of  the  problem  rather  than  the  customer's  risk  aversion  to  chang- 
ing systems  ?  How  can  we  possibly  do  that  ? 

Dr.  Brock.  Let  me  answer  that  in  two  parts.  First,  I  am  not  sure- 
that  we  have  to,  because  I  see  both  of  those  issues  coming  from  the 
same  j^roblem  of  integrating  systems  selling.  If  you  didn't  have  inte- 
grated systems  it  would  be  much  easier  to  judge  exactly  what  the 
system  is  doing  for  you.  That  is,  no  one  has  ever  been  able  to  deter- 
mine the  relative  advantages  of  a  Telex  5314  disk  drive — I  think  they 
call  it  the  5314— and  an  IBM  2314  disk  drive,  because  they  are  desig-ned 
to  perform  exactly  the  same  thing  and  they  are  very  similar  products. 

Xow  the  second  part,  assuming  you  don't  believe  that  we  don't  have 
to  determine  the  costs  separately.  I  think  that  you  can  determine  the 
relative  effects  of  measurement  difficulties  and  transfer  costs  by 
analysis  with  the  users.  This  is  the  kind  of  decision  that  computer 
users  are  faced  with  all  the  time.  They  are  always  faced  with  making 
a  selection  among  computers.  And  they  have  to  go  through  and  assign 
specific  values  to  being  a  current  system,  or  to  the  actual  cost  of  the 
transfer,  and  so  forth. 

So  that  it  is  not  an  insurmountable  problem;  you  can  get  around 
that. 

Mr.  Granfield.  I'm  just  saying  that  I  have  never  seen  an}'  analysis 
of  that.  The  risk  involved  to  an  EDP  manager  in  changing  a  system, 
the  greatest  risk  is  something  will  happen  to  the  new  system  that  he 
feels  incompetent  to  handle,  and  that  is  a  tremendous  risk  because  it 
could  mean  his  job. 

I  think  that  is  just  an  internal  bureaucratic  view.  It  seems  to  me 
I  might  not  buy  a  system  that  may  perform  better  rather  than  buy 
a  system  that  breaks  down.  He  can  be  absolutely  reprimanded  for  that; 
but  the  sin  of  ommission  to  not  buy  the  system  that  could  perform 
better  is  one  that  he  may  never  l)e  called  upon  to  answer  for.  That 
to  me  seems  to  be  the  greatest  component  of  system  lock  in.  It  is  not 
system  lock,  it  is  risk  aversion  on  the  part  of  the  manager.  The  more 
complex  the  area  the  more  risk  aversion  the  manager  will  have. 

Dr.  Brock.  I  would  fully  agree  with  most  of  what  you  said,  except 
for  the  part  of  saying  that  that  is  the  only  thino-  that  is  relevant.  I 
think  that  there  are  two  parts  to  it.  The  uncertainty  of  exactly  what 
is  going  to  happen  with  the  new  product  is  definitely  a  problem.  And 
that  is  why  I  would  like  to  see  the  industry  structui'ed  along  the  lines 
I  have  outlined,  because  it  is  much  easier  to  know  what  is  going  to 
h  a  pi^en  with  the  new  product . 

]Mr.  Granfield.  If  this  total  systems  approach  is  evolved  seemingly 
because  it  is  the  most  efficient  way  to  sell  that  computer  service,  and 
there  is  one  firm  that  seems  to  perform  the  total  systems  function  more 
efficiently  than  the  others,  do  you  wish  to  change  that  so  that  we  don't 
have  that  total  system  offering  except  by  firms  who  seem  to  not  offer 
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efficient!}^  as  IBM?   Isn't  that  a  strange   recommendation   for  an 
economist  ? 

Dr.  Brock.  If  I  agreed  with  the  two  premises,  then  yes;  it  would 
be  a  strange  recommendation.  I  don't  accept  the  first  two  premises, 
that  it  is  the  most  efficient  method  and  that  IBM  is  the  most  efficient 
company  doing  it. 

Mr.  Granfield.  You  don't  ? 

Dr.  Brock.  No  ;  I  don't. 

iMr.  Granfield.  You  don't  feel  that  the  industry  is  involved,  that 
this  is  the  most  efficient  way  of  handling  their  business  ? 

Dr.  Brock.  No,  I  don't  say  they  necessarily  lose  efficiency  in  this. 
But,  I  think  the  reason  for  maintaining  the  entire  systems  market  is 
in  order  to  enhance  product  differentiation  and  market  control  rather 
than  because  it  is  more  efficient. 

jSIr.  Granfield.  How  do  we  know  that  ?  That  is  speculation. 

Dr.  Brock.  In  the  sense  that  all  economic  analysis  is  speculation. 

]Mr.  Graxfield.  Well,  to  me  economic  analysis  is  evolution  in  action. 
Hi  sorts  out  the  less  efficient  ways  toward  more  efficient  ways  because 
it  punishes  inefficiency. 

Dr.  Brock.  If  you  start  with  the  assumption  that  all  market  struc- 
tures are  a  result  of  efficiency  sorting  out  the  best  structure,  then  ob- 
viously it  is  silly  to  talk  of  ever  rearranging  the  market  structure. 
That  assumption  is  one  that  I  don't  accept,  because  I  think  that  we 
have  too  much  evidence  to  the  contrary.  There  are  things  such  as  the 
IB]M  case  and  a  number  of  other  industries  where  there  is  evidence 
of  direct  market  control  of  maintaining  things  that  may  not  be  di- 
rectly inefficient,  but  you  cannot  say  this  current  structure  evolved  in 
order  to  produce  efficiency. 

Let  me  offer  a  bit  of  evidence.  Some  of  this  evidence  is  more  speci- 
fically documented  in  the  chapter  that  I  presented  here. 

Consider  the  question  of  computers.  IBM  found,  at  the  time  they 
introduced  the  systems  360,  that  it  was  efficient  to  put  a  controller 
between  the  channel  and  the  peripheral  device  which  would  handle 
the  electronics.  This  helped  produce  the  standard  interface  on  the 
channels  so  that  you  could  put  a  number  of  different  devices  on  it. 

They  found  that  to  be  efficient.  That  was  done  presumably  for 
efficiency  reasons. 

Once  the  plug  compatible  companies  found  that  this  standard  inter- 
face also  helped  them  to  replace  IBM's  products,  then  IBM  started 
moving  the  controller  inside.  I  think  it  would  be  absolutely  wrong 
economic  analysis  to  say  they  were  doing  that  in  order  to  gain  more 
efficiency,  when  you  can  see  it  was  clearly  a  response  to  the  competitive 
attack  on  the  product  that  was  left  exposed  that  way. 

So  that  is  the  sort  of  thing  I  mean  that  is  not  totally  without 
evidence. 

Mr.  Granfield.  In  my  reading  of  economic  literature — and  I  am 
becoming  very  concerned  about  this  use  of  the  term  monopoly — I  have 
been  led  to  believe  that  the  way  for  a  firm  to  achieve  a  monopoly  is 
that  what  they  try  to  do  is  monopolize  one  level  of  vertically  integrated 
change  of  the  industry.  For  example,  the  source  of  raw  materials  in 
aluminum.  And  they  are  very  concerned  that  the  rest  of  the  com- 
munity remain  a  competitor.  Yet,  you  are  telling  us — I  don't  know 
whether  you  have  used  the  term  calling  IBM  a  monopoly 
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Dr.  Brock.  I  don't  believe  I  have. 

]Mr.  Granfield.  Well  others  have  committed  that  they  haven't  done 
that.  They  are  involved  in  vertically  integrated  parts  of  this  business. 
This  is  the  new  theory  of  monopoly.  A  new  theory  by  literally  monop- 
olizing the  entire  market,  or  at  least  attempting  to.  This  is  redundant. 
If  you  can  monopolize  one  chain  in  the  industry — it  is  redundant  to 
work  like  hell  to  do  it.  It  is  counterproductive. 

Dr.  Brock.  No ;  it  is  not  really.  IBM  is  a  little  more  sophisticated 
in  that.  It  is  tnie  that  if  you  monopolize  one  level  of  the  vertical  pro- 
duction, then  you  can  achieve  a  substantial  amomit  of  monopoly  rent 
from  that  stage  if  the  others  are  competitive. 

But  if  you  can  also  tie  together  several  of  those  levels  and  monopolize 
all  of  them,  you  can  sometimes  achieve  a  certain  amount  of  price  dis- 
crimination that  actually  gives  yon  more  monopoly  profits. 

So,  I  don't  see  any  reason  why  they  would  not  want  to  monopolize 
all  levels — if  you  want  to  use  the  word  monopoly.  I  wouldn't  apply 
monopoly  to  the  industrv^,  but  that  is  what  you  are 

Mr.  Granfield.  I  appreciate  that.  I  wouldn't  do  that.  One  final  ques- 
tion. At  the  beginning  of  your  paper  you  go  to  great  effort  to  estab- 
lisli  your  point  of  importance  of  various  statutes.  You  talk  about 
capital  barriers,  you  talk  about  economies  of  scale,  and  finally  you  talk 
about  brand  loyalty,  which  I  would  correctly  term  as  transfer  cost, 
of  which  there  are  two  elements. 

One  is  the  changing  systems  risk  and  the  other  is  the  technical  cost. 

But  when  you  come  down  to  your  final  conclusion  you  state : 

*  *  *  Consequently,  it  appears  that  a  lack  of  competitiveness  in  the  main  com- 
puter industry  is  a  result  of  integrated  systems  selling  rather  than  concentration 
in  itself. 

How  does  that  apply  to  your  barriers  to  entry  argument? 

Dr.  Brock.  I  appreciate  that  question.  What  I  meant  by  that  state- 
ment is  that  the  barriers  to  entry  are  caused  by  the  integrated  systems 
selling.  And  I  tried  to  make  that  clear  as  I  was  going  through  what 
the  barriers  to  entry  are. 

In  other  words,' what  I  really  meant  to  say  at  the  end  is  that  the 
problems  in  the  industry  are  caused  by  barriers  to  entry  rather  than 
concentration.  And  that  the  barriers  to  entry  are  largely  caused  by 
integrated  systems  selling.  You  don't  see  that?  I  am  glad  to  give  a 
little  more  explanation  here  if  you  want  it. 

Mr.  Granfield.  Fine.  Fine.  I  would  appreciate  it  very  much. 

Dr.  Brock.  Let's  take  the  problem  first  of  what  I  term  product 
differentiation  and  you  called  transfer  cost. 

As  we  said,  there  are  two  elements  to  it.  We  considered  the  first 
element  the  problem  of  the  measurement  difficulty — or  what  you 
call  risk  aversion.  If  the  industry  is  broken  up  into  individual 
functions — that  is  CPU's,  peripheral  products,  maintenance  and  so 
forth — it  is  much  easier  to  measure  exactly  what  you  are  getting. 

If  I  look  at  one  disk  drive  from  IBM  and  one  from  Telex  and  they  do 
exactly  the  same  thing  but  one  is  $10  cheaper,  I  know  immediately 
which  one  to  buy. 

If  I  look  at  two  complete  systems  and  I  find  that  one  is  better  on 
its  disk  but  worse  on  its  tapes,  and  better  on  its  operating  system 
"but  worse  on  its  applications  software,  and  it  is  $10  cheaper,  I  don't 
know  which  one  to  buy. 
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But  I  can  determine  the  best  buy  on  each  individual  component. 
I  can  do  the  same  thing  with  the  CPU's  as  with  disks,  this  is  a  better 
CPU  or  equal  CPU  and  $10  cheaper,  so  I  know  which  one  to  buy; 
this  maintenance  service,  and  so  forth. 

Consequently,  eliminating  integrated  systems  buying  would  make 
it  much  easier  to  measure  exactly  what  you  are  getting.  The  problem 
of  transfer  costs  would  be  eased  by  the  standards  that  would  come 
about  naturally,  I  believe  in  the  normal  evolution  of  the  marketplace. 
The  standards  necessary  for  using  equipment  of  different  manufactur- 
ers together  would  also  improve  the  compatibility  of  programs  and 
data  with  different  systems. 

So  that  is  one  barrier. 

Now  look  at  the  second  barrier,  that  of  economies  of  scale.  There 
would  be  relatively  little  change  in  that. 

The  third  barrier  is  the  capital  cost.  There  would  be  a  substantial 
improvement  because  it  requires  much  less  capital  to  enter  any  one 
segment  of  the  market  than  all  segments  together.  So  long  as  there 
are  major  companies  existing  independently  in  each  one  of  the  seg- 
ments, anyone  who  wants  to  enter  any  one  of  the  segments  can  enter 
only  that  one  segment  and  pay  the  capital  cost  of  entering  that  seg- 
ment, and  not  have  to  build  an  integrated  systems  business. 

Right  now.  if  you  want  to  make  a  special  kind  of  peripheral  unit 
you  must  find  someone  else  to  supply  the  CPU  to  go  with  it  because 
there  is  nobody  making  just  CPU's  So  that  is  what  I  meant  by  barriers 
to  entry  that  result  from  integrated  systems  selling. 

Mr.  Granfield.  I  am  sure  we  could  go  on  forever  with  the  barriers 
to  entry,  but  let  me  finally  conclude  with  the  statement  that  I  was 
delighted  to  see  your  concluding  statement  where  you  say  the  lack 
of  competitiveness  is  not  due  to  concentration  in  itself.  I  think  that  is 
a  very  fine  conclusion.  Thank  you,  Mr.  Chairman. 

Senator  Hart.  Professor,  thank  you  very  much. 

Dr.  Brock.  Thank  you. 

Senator  Hart.  I  want  to  thank  all  who  participated  in  this  Senate 
hearing  on  computers.  We  will  I'ecess,  to  resume  Tuesdaj''  at  10  o'clock 
in  this  room. 

Mr.  CiiuMBRTs.  May  I  just  ask  one  question  before  we  leave.  I  know 
we  will  be  getting  a  lot  of  questions  on  when  we  may  be  resuming 
on  IBM.  Is  there  any  indication  from  staff;  2  months.  3  months, 
1  montli? 

Mr.  O'Leary.  We  just  don't  know  at  this  time. 

Mr.  Chumbris.  Thank  you.  That  is  a  good  answer,  and  what  I 
would  like  for  the  record  so  they  won't  bother  us  on  the  telephone 
from  all  over  the  country.  Thank  you  very  much. 

Senator  Hart.  Thank  you. 

fWliei'eupon.  at  ?>  :?>5  )).m.  the  Subcommittee  adion.rned.  to  rocmivone 
Tuesday,  July  30, 1974,  at  10  a.m.,  in  room  222S,  Dirksen  Senate  Office 
Building,  on  the  subject  of  the  communications  industry.] 

[The  following  material  was  received  for  the  record:] 
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MATERIAL  RELATING  TO  THE  TESTIMONY  OF  GERALD  BROCK 

Exhibit  1. — Prepared  Statement  of  Mr.  Brock 

Statement  of  Gerald  Brock,  Assistant  Professor  of  Economics,  University 

OF  Arizona 

The  computer  industry  occupies  a  uni(iue  position  in  the  American  economy 
because  of  its  size  and  importance.  In  the  hist  twenty  years,  computers  have 
chnnged  from  a  curiosity  of  use  only  in  specialized  scientific  problems  to  an 
indispensible  tool  without  which  no  large  corporation,  university,  or  govern- 
ment agency  can  survive.  The  computer  industry  is  of  special  interest  to  academic 
economists  such  as  myself  because  of  its  unusual  market  structure  and  rapid 
technological  progress.  I  have  been  studying  the  industry  for  the  past  three 
years  in  an  attempt  to  bring  economic  analysis  into  the  debate  surrounding 
potential  government  action  toward  the  computer  industry.  My  statement  will 
concentrate  on  how  the  industry's  price  and  product  policies  are  related  to  the 
industry  structure. 

TABLE  l.-IBM  MARKET  SHARES 

Census         Honeywell       IBM  interna 

Year: 

1955.. 56.1 

1956 73.1  75.3 ......... 

1957 .._ 78.5 

1958 71.2  77.4 ..'..'.'.'..'. 

1959 74.5 

I960.. 70.7  71.6 ' 

1961.. _ 69.3 

1962 _.__ _ 70.4  70.0 

1963.. 74.5  69.8 

1964 _...  72.5  68.3  75.9 

1965 66.7  65.3  74.8 

1966 69.7  66.2  74.2 

1967 74.3  68.1  74.3 

1968 74.6 73.8 

1969.. .._. 71.0 

1970 70.6 70.0 

1971 67.4 

1972 

1973 __ _ ■"..^^[Ilim  " 


Source:  Census  figures  from  "Computers  and  Automation"  and  "Diebold  Automatic  Data  Processing  Newsletter". 
Honeywell  figures  from  "Findings  of  Fact,  Conclusions  of  Law  and  Order  for  Judgment",  Honeywell  vs.  Sperry-Rand, 
4-67  Civ.  138,  district  of  Minnesota,  p.  157.  IBM  Internal  figjrasfrom  "IBM  Quarterly  Product  Line  Assessment",  Novem- 
h^x,  1968,  p.  13  and  March,  1971,  p.  19,  listed  as  planitiff's  exhibits  123  and  127  in  Telex  vs.  IBM,  72-0-18  and  72-C-89. 
northern  district  of  Oklahoma. 

By  industry  structure,  I  mean  primarily  the  concentration  of  firms  and  barriers 
to  new  firms  entering  the  market.  IBM's  market  share,  as  computed  by  three  dif- 
ferent sources,  is  shown  in  Table  1.  The  first  column,  marked  "Census',  was  com- 
puted from  information  on  numbers  of  machines  and  average  monthly  rental  given 
in  Computers  and  Automation  and  Diebold  Automatic  Data  Processing  Newsletter. 
It  is  probably  the  least  reliable  of  the  three  because  of  the  secrecy  attached  to 
the  figures  by  the  manufacturers  involved,  and  the  resultant  estimations  used 
by  (he  editors  of  the  respective  periodicals.  The  second  column,  marked  "Honey- 
well." is  taken  from  the  Honeywell  vs.  Sperry  Rand  patent  infringement  case. 
Tiie  thii-d  column,  marked  "IBM  internal,"  is  taken  from  IBM's  Quarterly  Prod- 
uct Line  As'^essment  and  is  the  market  share  listed  for  "Systems  and  Periph- 
erals."  The  three  computations  each  have  somewhat  different  l)ases  and  the 
figures  do  not  exactly  agree.  However,  they  are  close  enough  that  we  may  con- 
clude with  confidence"  that  IBM's  market  share  has  been  in  the  65-75%  range. 
With  less  confidence  we  can  conclude  that  IBM's  share  has  been  dropping  slowly. 
The  IBM  internal  figures  show  a  steady  drop  from  1964  to  1970.  the  Honeywell 
deci.sion  figures  show  a  cyclical  movement  around  product  generations  with  a 
sliirht  downward  trend,  and  the  census  figures  show  a  cyclical  movement  around 
product  generations  with  no  downward  trend. 
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Table  2  shows  the  market  shares  of  the  top  seven  non-IBM  companies.  The 
figures  for  1955-1967  are  taken  from  the  Honeywell  decision,  while  the  figures 
for  1968-1971  are  computed  from  the  Computers  and  Automation  censuses.. 
Roughly  speaking,  the  major  competition  to  IBM  has  been  the  seven  companies^ 
listed  with  two  to  ten  per  cent  of  the  market  apiece.  The  seven  were  reduced 
to  five  with  the  Honeyr^'ell-Geueral  Electric  merger  in  1970  and  the  exit  of  RCA 
in  1971.  In  recent  years,  Digital  Equipment  has  expanded  its  offerings  to  the 
point  where  it  should  be  considered  a  major  competitor.  Besides  the  companies- 
listed,  there  are  a  large  number  of  companies  with  under  1%  of  the  market  apiece, 
largely  competing  in  specialty  areas  such  as  minicomputers  rather  than  the  main^ 
general  purpose  computer  market. 

TABLE  2.— MARKET  SHARES  TOP  7  NON-IBM  COMPANIES 


General 

Sperry-Rand 

Honeywell 

Control  data 

Elect!  ic 

Buiroughs 

NCR 

Year: 

1955 

38.5  - 

18.6  .. 

16.3 

0.3 

1956 

4.4 
3.9 

.1 

1957 .-. 

.3  . 

.06 

1958 

16.3 

1.0  . 

.2 

3.3 

.04 

1959 

17.8 

1.2  . 

.9 

4.2 

.12 

1960 

16.2 

.9 

1.0 

2.8 

3.4 

.4 

1961 

15.5 

2.0 

2.2 

3.4 

2.6 

.7 

1962    

12.4 

2.3 

3.1 

3.7 

2.2 

1.9 

1963         

11.2 

1.8 

4.0 

3.5 

2.6 

2.7 

1964    . 

11.8 

2.5 

4.4 

3.3 

3.1 

2.8 

1965 

12.1 

3.8 

5.4 

3.3 

3.6 

2.9 

1956 

11.3 

5.2 

5.3 

3.5 

3.0 

2.4 

1967 

10.6 

4.7 

4.7 

3.0 

2.9 

2.5 

1958 

5.6 

4.1 

3.9 

3.2 

2.1 

2.2 

1969 

3.2 

4.8 

7.3 

3.1 

3.4 

2.3 

1970 

4.4 

7.6 

7.7  ... 

4.1 

2.5 

Source:  1955-67  figures  from  Honeywell  v.  Sperry-Rand  Decision,  p.  157. 19S8-71  figures  from  "Computers  and  Auto- 
mation". 

As  part  of  the  discovery  proceedings  related  to  the  IBM-Control  Data  antitrust 
suit,  the  Minnesota  District  Court  authorized  IBM  to  conduct  a  census  of  the 
computer  industry.  For  purposes  of  the  census,  IBM  defined  the  industry  very 
broadly  to  include  electronic  switching  systems,  teletype  machines,  and  applica- 
tions software.  (1)*  Using  IBM's  definition  of  the  market,  American  Telephone 
and  Telegraph,  which  makes  no  general  purpose  computers,  became  the  second 
largest  "computer  industry"  participant.  IBM  computed  its  share  of  the  market 
at  35.1%  for  1970.(2)  Economically,  there  is  no  single  correct  definition  of  the 
market,  but  it  must  include  only  those  products  which  are  in  competition  with 
each  other.  IBM's  definition  is  so  broad  as  to  be  meaningless  for  analyzing 
competition. 

Barriers  to  entry  are  anything  which  makes  it  difficult  or  impossible  for  a 
new  firm  to  enter  the  industry.  For  the  computer  industry,  barriers  to  entry 
conisist  primarily  of  raising  capital,  economies  of  scale,  and  brand  loyalty.  All 
three  problems  are  much  greater  in  the  integrated  systems  portion  of  the  market 
than  in  individual  parts  of  the  computer  market  such  as  software  companies, 
or  companies  which  make  only  input-output  equipment. 

Economies  of  scale  are  of  minor  importance  in  the  actual  manufacturing  stage, 
but  pose  a  significant  barrier  to  new  competition  when  considering  production 
of  software.  Producing  software  is  like  writing  a  book.  The  first  copy  is  very 
exi)ensive  but  subsequent  copies  have  a  low  marginal  cost.  A  very  small  well 
managed  firm  would  experience  only  slightly  higher  unit  costs  than  IBM  when 
producing  tape  drives,  memory  units,  or  central  processing  units,  but  would 
have  an  extreme  cost  disadvantage  if  it  tried  to  compete  with  IBM's  systems  soft- 
ware because  almost  all  the  cost  is  in  producing  the  first  copy.  Although  applica- 
tions software  has  the  same  theoretical  economics  of  scale  as  systems  software, 
in  practice  they  are  not  so  significant  because  modifications  are  often  required 
for  each  user  of  application  software.  Consequently,  economies  of  scale  have  not 
been  a  significant  barrier  to  new  competition  for  companies  producing  competi- 
tive input-output  equipment,  minicomputers   (which  generally  utilize  relatively 

*  References  may  be  found  at  the  end  of  Mr.  Brock's  prepared  statement.  See  p.  5664. 
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simple  systems  software),  and  sei-vice  and  consulting  organizations.  Economies 
of  scale  have  increased  the  diflit-uiry  of  entering  the  integrated  business  systems 
marliet  where  complex  and  extensive  software  support  is  required  for  success. 

Two  factors  account  for  the  very  great  brand  loyalty  found  in  the  computer 
industry.  The  first  is  the  difficulty  of  making  rational  computer  selections.  Be- 
cause the  major  manufacturers  are  integrated,  and  parts  of  one  manufacturer's 
system  generally  cannot  be  used  with  another  manufacturer's  system,  the  com- 
puter user  must  choose  between  complete  systems,  including  the  central  proc- 
essor, various  kinds  of  input-output  equipment,  systems  software,  and  various 
levels  of  consulting  help  and  applications  programs.  It  will  seldom  be  true  that 
one  system  dominates  the  others  on  all  points. 

Generally  the  user  will  have  to  balance,  say,  a  better  operating  system  on  one 
machine  against  better  input-output  equipment  on  another.  To  compliance  mat- 
ters further,  the  user  generally  expects  various  enhancements  over  the  life  of 
the  machine,  either  in  software  or  hardware,  which  are  not  known  in  detail 
at  the  time  of  the  selection.  The  user  also  is  often  dependent  upon  the  manu- 
facturer for  help  in  defining  his  computing  requirements  and  choosing  the  proper 
equipment  to  meet  them.  As  a  result  of  all  these  factors,  the  decision  of  which 
computer  to  purchase  is  seldom  a  perfectly  rational  one,  but  instead  is  heavily 
dependent  upon  the  user's  judgment  about  the  future  actions  of  the  various 
manufacturers.  Equally  qualified  managers  faced  with  the  same  information  are 
likely  to  come  to  different  decisions  about  which  computer  best  meets  their 
needs  (3).  As  in  amy  situation  where  clear  choices  are  difiicult,  the  established 
manufacturers  with  good  reputations  have  a  great  advantage  over  new  com- 
panies even  if  the  new  companies  have  equal  or  sui)erior  products. 

The  second  factor  accounting  for  brand  loyalty  is  the  lack  of  compatibility 
among  systems.  In  an  extreme  case,  if  all  programs  were  written  in  assembly- 
language  and  the  two  computers  had  different  instruction  sets,  it  would  prob- 
ably not  be  profitable  to  switch  regardless  of  the  price  of  the  new  computer  be- 
cause the  cost  of  transferring  all  the  programs  would  be  equal  to  the  value  of 
the  machine.  In  the  more  normal  case,  with  most  programs  in  a  language  such  as 
COBOL  or  Fortrain,  the  basic  programs  are  usable  but  some  changes  are  required 
either  in  the  programs  themselves  or  the  job  control  language.  Switching  com- 
puters is  conceivable  in  this  situation,  but  the  new  company  must  offer  sub- 
stantial price  discounts  in  order  to  induce  the  customer  to  pay  the  cost  of 
conversion. 

The  compatibility  and  evaluation  problems  are  largely  the  result  of  selecting 
complete  systems  and  of  the  incompatibility  of  various  manufacturers'  specifica- 
tions. However,  when  both  of  these  problems  are  eliminated,  some  residual  brand 
loyalty  remains.  Probably  the  most  straightforward  decisions  regarding  com-^ 
puter  equipment  are  those  made  between  IBM  and  competitive  plug  compatible 
peripheral  equipmeait.  Only  a  single  piece  of  equipment  is  considered  at  a  time, 
so  systems  trade-offs  are  not  involved,  and  the  competitors  adopt  IBM  specifica- 
tions so  that  compatibility  is  not  an  issue.  The  only  uncertain  issue  is  the  reliabil- 
ity of  competitive  claims  for  their  product  versus  those  of  IBM.  Even  in  this 
simplified  situation,  an  IBM  study  showed  considerable  brand  loyalty.  IBM  asked 
a  sample  of  its  disk  customers  what  the  maximum  discount  was  that  a  competitor 
could  offer  for  a  replacement  product  aiud  the  customer  still  remain  with  IBM. 
The  results  are  shown  in  Table  3. 


TABLE  3.- 

-IBM 

DISK  CUSTOMER  LOYALTY 
[In  percent] 

IBM  customer  remaining  with  IBIVI 

Competitive  discount 

Overall      2319B  users      2319A  users 

3330  users 

Over  20.. 

16  to  20 

- 

31                      24                      23 
46                      42                      37 
70                      60                      58 
92                      86                      95 
97                      92                      99 

22 
36 

11  to  15 

64 

6  to  10.. 

88 

lto5 

94 

Source:  IBM,  "DASD  Survey  Summary,"  Mar.  31,  1971,  Telex  v.  IBM,  plantiff's  exhibit  81. 

As  can  be  seen  from  the  table,  only  a  small  proportion  of  IBM  customers  were 
potential  targets  at  discounts  of  less  than  10%  and  31%  would  remain  with  IBM 
even  with  discounts  over  20%.  If  the  table  is  accurate,  bramd  loyalty  is  a  sub-, 
stantial  barrier  to  entry  even  in  the  plug  compatible  peripheral  market. 
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The  qnautity  of  capital  required  for  entry  iuto  tlie  computer  industry  depends 
heavily  upon  the  segment  entered.  Service  bureaus,  consulting  groups,  and  soft- 
ware liouses  can  have  very  low  capital  requirements  of  a  few  tliousand  dollars 
for  initial  salaries  and  office  rental  before  payments  begin.  Of  course,  capital 
requirements  may  be  far  larger  if  rapid  expansion  is  planned  or  large  complex 
projects  are  contemplated.  Plug  compatible  peripherals  and  minicomputers  have 
capital  requirements  beyond  the  ordinary  range  of  private  financing,  but  still 
moderate  in  comparison  with  many  industries.  In  minicomputers,  the  most  suc- 
cessful new  entrant  in  recent  years.  Data  General,  began  with  $50,000  in  1968, 
but  raised  .$20  million  more  on  the  stock  market  between  1969  and  1971  to  become 
an  established  company.  In  analyzing  potential  entry  into  the  memory  business, 
IBM  estimated  that  a  new  company  could  begin  with  $75,000  but  would  need 
to  invest  $15-20  million  over  a  four  to  six  year  period  before  reaching  the  break- 
even point  (4).  The  capital  re(iuirements  for  entry  imto  the  integrated  systems 
business  are  huge.  When  RCA  left  the  computer  market  in  September,  1971,  it 
took  a  $490  million  write-olf.  In  addition,  the  company  estimated  that  it  would 
have  needed  a  $500-700  million  new  investment  over  the  next  five  years  in  order 
to  attain  profitability  (5),  suggesting  total  capital  requirements  of  over  one 
liillion  dollars  for  a  competitive  systems  company.  The  amount  of  capital  required 
is  so  large  that  it  is  unlikely  that  any  new  company  could  raise  it,  amd  it  is  beyond 
the  financing  capabilities  of  all  the  largest  corporations. 

Taken  together,  the  capital  costs,  brand  loyalty,  and  economies  of  scale  form 
•an  almost  insurmountable  barrier  to  new  entry  in  the  integrated  systems  busi- 
ness. In  spite  of  tremendous  market  growth  and  extensive  technological  changes, 
no  new  companies  have  successfully  entered  the  integrated  systems  business  since 
1960.  In  contrast,  there  has  been  continuous  entry  in  peripherals,  software,  and 
minicomputer  companies,  as  would  be  expected  from  their  very  low  barriers  to 
entry. 

Tlie  extensive  brand  loyalty  in  the  computer  industry  means  that  all  nrnjor 
manufacturers,  not  only  1I3M,  have  market  power.  Market  power  is  defined  as  the 
ability  to  raise  prices  above  the  cost  of  production,  including  a  normal  return  to 
capital,  without  being  driven  out  of  the  market.  If  no  manufacturer  makes  a 
specific  attempt  to  attack  the  customer  base  of  another  manufacturer  through 
compaibility  and/or  conversion  aids,  then  all  can  enjoy  high  profits  and  stable 
market  shares.  This  is  equivalent  to  the  practice  of  price  leadership  in  other  in- 
dustries which  allows  firms  to  coordinate  their  practice  and  prices  without  explicit 
agreements.  It  has  not  been  the  pattern  observed  so  far  in  the  computer' industry 
but  appears  to  be  becoming  more  important.  So  long  as  growth  in  the  industry 
was  extremely  rapid  and  the  non-IBM  manufacturers  had  a  relatively  small  cus- 
tomer rental  base,  it  was  in  their  advantage  to  aggres.sively  attempt  to  expand 
their  market  share.  Hovv'ever,  xirice  competition  is  very  expensive  to  companies 
with  large  rental  bases,  because  a  price  cut  means  not  only  lower  revenues  on  the 
new  customers  attracted  but  also  lower  revenues  from  machines  placed  earlier. 
Consequently,  there  is  a  tendency  to  concentrate  more  on  upgrading  one's  own 
customers  than  on  taking  customers  away  from  competitors  as  the  rental  base 
grows  larger.  IBM's  evaluation  of  competitors  for  the  370/135  concluded  : 

"It  appeared  that  many  competitors  were  focusing  on  protecting  and  growing 
their  own  inventory  bases  and  were  not  prepared  in  the  near  term  to  get  around 
the  M135  in  pursuit  of  IBM's  lease  base."  (6)  IBM  has  been  the  best  example  of 
this  "grow  your  customers"  approach  to  computer  marketing,  but  not  the  only 
one.  IBM  has  made  a  strong  effort  to  develop  close  relationships  with  its  customers 
through  emphasizing  rental  rather  than  sales,  and  before  1970  by  emphasizing  a 
full  range  of  service^  in  addition  to  the  hardware  for  the  basic  price.  IBM  does 
not  provide  conversion  aids  from  competitive  machines  and  makes  no  attempt  to 
directly  undercut  any  given  systems  manufacturer. 

Because  of  the  high  cost  of  switching  between  incompatible  machines,  a  firm 
that  wants  to  expand  its  share  of  the  market  cannot  simply  cut  the  price  of  its 
machines.  It  must  either  provide  a  lower  price  together  with  compatibility  or 
provide  a  technological  advance  wliich  increases  the  capability  of  the  machine. 
Both  strategies  have  been  used  regularly  in  the  industry.  If  a  sxilistantial  increase 
in  the  cfipability  of  a  computer  can  be  made  through  technical  innovation,  the 
innovating  company  can  attract  new  customers  who  either  are  not  using  com- 
puters or  who  need  the  new  capability  enough  to  pay  the  necessary  conversion 
costs.  Two  examples  are  the  Control  Data  6600  and  the  Burroughs  Master  Control 
Prosrram.  When  the  Control  Data  6600  was  delivered  in  1064.  its  capacity  wns  far 
beyond  anything  else  on  the  market.  Consequently,  for  very  large  scale  computing 
needs,  such  as  atomic  energy  research,  the  6600  could  easily  induce  users  to 
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switch  from  previous  computers  even  witliout  compatibility.  Burrouglis'  Master 
Control  Program  for  the  6-5000  system  and  related  AOSP  system  for  the  military 
oriented  D-S25  system  put  Burroughs  well  ahead  of  other  companies  in  develop- 
ing effective  multiprocessing  capability. 

Multiprocessing  is  the  ability  to  tie  several  central  computers  together  under 
a  single  oiierating  system.  Its  primary  advantage  is  reliability;  if  one  of  the 
processors  should  fail,  the  computer  system  can  continue  operating  with  reduced 
capability  rather  than  being  incapacitated  while  repairs  are  being  made.  One 
application  of  the  D-825  limited  the  system  to  four  hours  of  downtime  over  a  ten 
year  period,  an  impossible  requirement  without  multiprocessing.  (7)  Burroughs' 
early  development  of  multiprocessing  and  virtual  memory  capability  allowed  the 
company  to  attract  customers  needing  those  capabilities  in  spite  of  compatibility 
problems. 

The  innovation  approach  to  increasing  market  share  is  only  successful  if  the 
innovation  is  accomplished  successfully  without  too  great  cost  to  the  company 
and  if  it  cannot  be  easily  duplicated  by  competitors.  Transistor  computers  were 
probably  the  greatest  single  advance  in  the  industry  so  far.  Philco  was  the  first 
company  to  introduce  a  large  scale  transistor  computer,  but  was  followed  so 
closely  by  the  IBM  7090  that  Philco  gained  little  advantage  from  its  innovation. 
Time-sharing  has  been  a  very  important  development  since  the  mid-1960's.  How- 
ever, General  Electric  made  early  large  investments  in  time  sharing  technology 
but  failed  to  capitalize  on  its  innovations  because  the  costs  and  technical  diflS- 
culties  were  greater  than  expected. 

The  third  possible  strategy  is  to  market  directly  against  a  particular  computer 
manufacturer  through  copying  design  specifications  in  order  to  achieve  a  high 
degree  of  compatibility.  This  is  the  most  direct  method  of  expanding  market  share 
and  also  the  most  dangerous  for  the  firm,  because  it  is  equivalent  to  starting  a 
price  war.  Once  compatibility  is  achieved,  customers  can  more  easily  leave  the 
aggressive  company  as  well  as  come  to  it.  The  price  cutting  company  must  be 
concerned  both  with  competitive  response  and  the  timing  of  his  attack  in  the 
product  cycle.  If  the  competitive  product  is  introduced  late  in  the  target  firm's 
product  cvcle.  it  must  also  be  competitive  with  the  target  firm's  next  generation 
or  the  rental  life  will  be  too  short  for  profitability.  The  target  firm  may  choose 
to  cut  prices  as  a  result  of  the  competition,  but  it  must  be  concerned  for  the  effect 
on  its  ovn\  rental  base.  If  only  a  small  proportion  of  the  rental  machines  are  likely 
to  move  to  the  competition,  then  the  firm  would  be  hurting  itself  with  an  across 
the  board  price  cut  to  restrain  competition. 

Two  of  the  best  examples  of  the  compatibility  strategy  are  the  Honeywell  H-200 
and  the  RCA  Spectra  70  series.  During  the  early  1960's,  the  IBM  1401  was  the 
most  popular  computer  on  the  market.  Honeywell  announced  the  H-200  in 
December.  19G3,  for  first  delivery  in  July,  1064,  together  with  a  program  called 
the  Liberator  which  would  convert  IBM  1400  series  programs  into  H-200  pro- 
grams. The  H-200  was  a  great  improvement  over  the  1400  series  for  comparable 
prices,  and  strong  enough  to  remain  competitive  with  IBM's  replacement  for  the 
1401,  the  860/30.  The  success  of  the  H-200  was  increased  by  incompatibility 
liet^y'een  the  1401  and  the  360/30,  making  it  easier  for  a  customer  to  convert  to 
Honeywell  than  to  upgrade  to  IB]M.  The  PI-200  success  l)rought  Ploneywell  into 
an  earlv  position  of  stability  and  profitability  in  the  computer  industry. 

A  less  successful  example  of  the  compatibility  strategy  was  the  RCA  Spectra  70 
series.  Soon  after  the  IBM  System/360  was  announced  in  1964,  RCA  announced 
the  Spectra  70,  a  series  of  four  computers  each  designed  to  he  compatible  with, 
but  to  outperform  its  360  counterpart.  The  instructions,  formats,  and  character 
codes  were  identical  to  those  on  the  360.  One  estimate  placed  the  Spectra  prices 
at  40%  under  the  corresponding  360  prices,  but  accurate  comparison  is  difficult 
because  of  the  importance  of  software  and  service.  (8)  In  spite  of  compatibility, 
the  Spectra  series  did  not  sell  well  against  the  360.  RCA  was  trying  to  sell  against 
a  largely  undefined,  rapidly  changing  target  as  various  enhancements  were  added 
to  the  hardware  and  software  of  the  System/360,  making  close  comparison  difficult 
for  customers  to  make.  In  addition.  RCA  could  not  offer  the  same  kind  of  clear 
price  advantage  that  Honeywell  did  against  the  1401  because  RCA  was  bringing 
out  its  machines  at  approximately  the  same  time  as  IBM,  while  Honeyw:4l  had 
the  advantage  of  several  years  additional  technical  development.  RCA's  market 
share  remained  at  the  2..5-3.r>%  level  of  its  pre-Spectra  days.  To  make  matters 
worse.  RCA's  computer  di^•ision  lost  $90  million  after  taxes  during  the  five  years 
of  the  Spectra-360  competition.  (9) 

The  difficulties  in  following  a  cojupetitive  strategy  with  the  current  structure 
of  the  industry  make  the  profits  to  be  earned  from  competition  questionable  and 
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far  in  the  future.  So  long  as  a  company  is  consciously  undercutting  other  prices 
or  investing  large  amounts  of  money  in  new  technology,  it  is  unlikely  to  be  making 
substantial  profits.  It  is  buying  market  share  for  future  profits.  However,  there  is 
always  the  risk,  as  happened  with  RCA  and  G.E.,  that  the  future  profits  will  never 
be  realized.  If  no  firm  makes  specific  compatibility  attempts,  each  can  act  in  a 
semi-monopolistic  manner  with  a  good  deal  of  market  protection.  Competition  and 
general  technological  progress  cannot  be  ignored  because  if  prices  are  too  high, 
other  firms  will  come  into  the  market  or  customers  will  switch  and  pay  the  con- 
version costs,  but  the  entire  market  would  be  relatively  insen.sitive  to  exact 
price  comparisons.  If  no  firms  made  definite  attacks  on  each  other's  customers 
through  compatibility  and  lower  prices,  the  industry  as  a  whole  would  reach  its 
maximum  profit  position.  This  would  also  be  the  worst  position  for  customer 
welfare.  It  appears  that  the  industry  is  moving  in  this  direction  since  the 
exit  of  RCA. 

AVhile  full  systems  suppliers  have  three  strategies  open  to  them,  partial  line 
suppliers  have  only  the  compatibility  option  available.  Because  they  are  com- 
peting for  one  product  on  another  manufacturer's  .system,  their  products  can  be 
made  obsolete  by  a  change  in  tlie  .systems  make  specifications,  leaving  them  vrith- 
out  a  stable  base  of  customers.  Technical  advances  are  limited  by  the  need  for 
compatibility  with  the  systems  maker's  equipment.  The  partial  line  suppliers  are 
made  dependent  upon  the  systems  suppliers  because  of  the  lack  of  independent 
CPU  suppliers.  Consequently,  at  pi'esent  a  customer  cannot  purchase  an  entire 
system  without  using  a  CPU  supplied  by  one  of  the  systems  manufacturers.  An 
example  of  the  benefits  that  can  come  from  having  independently  available 
CPU  s  can  be  seen  in  the  current  market  for  used  System  360's.  Because  leasing 
companies  bought  large  numbers  of  360"s  during  the  late  1960"s  many  are  available 
for  remarketing  and  modification.  The  purchased  360  CPU's  have  been  improved 
with  independent  memory,  input-output  devices,  and  in  some  cases  enhancements 
to  the  operating  systems  in  order  to  make  them  far  superior  machines  to  what  was 
allowed  by  IB]M  specifications.  However,  the  significance  of  this  movement  is  lim- 
ittHl  by  the  numbers  of  purchased  360's  available  for  modification  because  no 
independent  company  is  manufacturing  CPU's. 

The  problems  of  the  independent  peripherals  companies  in  competing  with  IBM 
are  documented  in  the  selection  from  my  forthcoming  book,  which  has  been  pre- 
sented as  a  written  supplement  to  this  testimony.  Here  I  will  summarize  the  eco- 
nomic issues  involved  in  the  controversies  between  the  peripherals  companies 
and  IBM.  The  basic  fact  necessary  to  understanding  the  problem  is  that  there  are 
high  barriers  to  entry  in  the  systems  market  but  low  barriers  to  entry  in  the 
p.eripherals  market.  In  any  situation  where  a  company  possesses  substantial  mar- 
ket iwwer  in  one  product  and  less  market  power  in  a  complementary  product,  the 
most  profitable  policy  is  to  tie  the  products  together,  refusing  to  sell  one  without 
the  other.  If  the  products  are  totally  tied  together,  the  company  can  choose 
the  prices  for  each  combination  to  optimize  profit,  without  concern  for  competi- 
tion. However,  because  of  legal  restraints  on  tying  products,  the  company  may 
want  to  raise  the  prices  on  the  product  with  monopoly  power  and  reduce  the 
prices  on  the  product  subject  to  competition  as  a  substitute  for  tying  them 
together.  This  is  not  as  profitable  as  tying  the  products  together,  but  is  less  likely 
to  get  the  company  into  legal  difficulties. 

IBM  lias  pursued  a  combination  of  both  strategies  in  i-esponse  to  peripherals 
competition.  IBM  has  tied  products  together  where  the  tie  could  he  technically 
justified,  and  has  raised  the  CVV  prices  while  reducing  peripherals  prices  where 
tying  could  not  l)e  defended  on  technical  grounds.  Examples  of  tying  products 
together  are  the  integration  of  controllers  with  the  CPT^  on  the  370/145  and  later 
machines,  and  the  tying  of  large  quantities  of  minimum  memory  to  the  basic 
CPT^  price  on  the  370/ir>,S  and  IfiS.  Although  it  cannot  be  estalilished  for  certain 
that  the  integration  was  a  response  to  competitive  pressure  rather  than  simply 
a  design  change  to  take  advantage  of  new  techn.ology,  the  circumstances  sur- 
roxniding  the  introduction  of  integration  suggest  that  it  was  in  response  to  com- 
petitive pres.sure. 

Exiimples  of  raising  the  CPTT  price  while  loAvering  the  peripherals  price  in 
response  to  competitive  pressure  were  the  Fixed  Term  Plan,  which  reduced  the 
price  of  peripherals,  followed  by  a  general  CPU  price  increase,  and  the  reintro- 
duction  of  the  370/15.T  and  10."»  as  the  370/1 .08  and  108  with  a  30-54%  increase 
in  CPU  price  and  a  57%  cut  in  memory  price.  Such  price  manipulations  would 
not  be  possible  is  as  much  competition  existed  in  CPU  production  as  in  periph- 
erals, or  if  the  CPU's  were  made  by  a  separate  company  from  the  peripherals. 


5663 

The  ability  of  IBM  to  shift  price  between  peripherals  and  CPU's  reduces  the 
beneficial  effects  to  customers  of  competition  in  peripherals  as  well  as  threaten- 
ing the  existence  of  the  independent  peripherals  companies. 

A  second  aspect  of  market  structure  which  accounts  for  actions  in  the  periph- 
eral market  is  the  disruption  caused  by  equipment  installation  and  removal,  even 
when  compatibility  is  not  a  problem.  This  means  that  extra  revenue  can  be  ob- 
tained when  a  price  cut  is  necessary  by  retiuiring  an  equipment  exchange  to  take 
advantage  of  the  price  cut.  This  tactic  was  used  effectively  with  both  the  2314 
disk  drive  and  the  2420-7  tape  drive.  In  both  cases  IBM  needed  to  make  price 
cuts  in  order  to  remain  competitive.  In  both  cases,  the  price  cut  products  were  in- 
troduced as  new  products  with  identical  performance  specifications,  the  2314 
as  the  2319  and  the  2420-7  as  the  3420-7.  The  price  was  reduced  31%  on  the 
2319  (from  $1455  for  three  2314  spindles  to  $1000  for  three  2319  spindles)  and 
34%  on  the  3420-7  (from  $1020  per  month  on  the  2420-7  to  $670  per  month  on  the 
3420-7).  The  customer  could  only  get  the  price  cut  by  physically  removing  the 
old  product  and  installing  the  new  one.  The  freight  charges  and  disruption  in- 
volved, as  well  as  the  lack  of  information  or  lethargy  on  the  part  of  some  com- 
puter managers,  allowed  IBM  to  have  a  competitive  low  price  product  while  still 
receiving  the  higher  rent  from  many  customers  for  some  time  after  the  price  cut. 

The  third  structural  characteristic  that  accounts  for  tlie  actions  of  IBM  toward 
the  plug  compatible  manufacturers  is  the  necessary  time  lag  between  IBM  in- 
troduction of  a  product  and  competitive  copying  of  it  in  order  to  insure  compati- 
bility with  constantly  changing  IBM  systems  specifications.  In  the  early  days  of 
peripheral  competition,  IBM  overestimated  this  lag  and  erroneously  felt  that  it 
would  make  the  PCM  competition  a  minimal  threat.  Later,  IBM  introduced  tlie 
fixed  term  plan  and  more  rapid  minor  product  changes  in  order  to  capitalize  on 
the  time  lag.  When  a  new  product  is  introduced,  customers  have  little  incentive 
not  to  accept  it  on  the  fixed  term  plan  because  no  competitive  replacement  was 
ready.  Tlie  heavy  iienalities  for  early  tei-mination  under  the  FTP  effectively  re- 
duced the  competitors  prospects  to  those  customers  finishing  a  lease.  By  making 
rapid  minor  product  changes,  such  as  switching  control  functions  between  drives 
and  control  units,  IBM  was  able  to  further  reduce  the  PCM's  marketing  effec- 
tiveness without  reducing  prices. 

The  foregoing  analysis  is  not  meant  to  suggest  that  there  was  anything  wrong 
with  IBM  reducing  prices.  Prices  of  pei-ipherals  before  the  competitive  com- 
l)anie.s  entered  the  market  were  much  liigher  than  necessary  to  give  a  normal  re- 
turn to  capital.  The  proper  functioning  of  a  competitive  market  as  well  as  tech- 
nological progress  should  and  did  force  the  prices  of  peripherals  down.  The  prob- 
lem is  that  customers  did  not  get  all  the  benefit  of  the  lower  prices ;  some  of  the 
savings  from  the  peripherals  was  merely  transformed  into  higher  prices  for  the 
CPU.  The  beneficial  effects  of  competition  in  peripherals  were  thwarted  by 
monopoly  power  in  the  production  of  CPU's. 

In  considering  possible  methods  of  improving  the  performance  of  the  computer 
industry,  it  is  necessary  to  concentrate  on  removing  the  factors  which  have  led 
to  the  current  problems.  Because  of  the  brand  loyalty  which  arises  from  inte- 
grated systems  production,  splitting  IBM  into  several  smaller  integrated  systems 
manufacturers  would  be  unlikely  to  solve  the  problem.  The  greatest  current 
competitive  emphasis  in  the  industry  has  been  from  the  independent  peripherals 
makers,  not  the  smaller  systems  suppliers.  Although  the  industry  would  be  more 
competitive  with  less  dominance  by  one  firm,  it  would  not  be  likely  to  reach  the 
l)est  possible  performance.  A  better  solution  is  to  split  IBM  by  functions ;  to 
make  separate  companies  out  of  the  production  of  CPU's,  periiiherals.  mainte- 
nance, and  marketing  functions.  This  would  prevent  monopoly  power  in  one 
segment  from  being  spread  into  the  other  segments.  There  will  continue  to  be 
barriers  to  entry  to  the  CPU  business  because  of  the  economies  of  scale  in  the 
production  of  systems  software,  but  that  market  power  could  not  be  enhanced  by 
control  over  a  wide  variety  of  other  activities.  If  such  a  split  were  made,  each 
segment  of  IBM  would  have  to  compete  on  a  fair  basis  with  other  companies.  If 
IB:sI  were  really  more  efficient,  it  would  continue  to  dominate.  However,  it  could 
not  use  power  in  one  area  to  manpulate  standards  or  price  ratios  in  order  to 
fight  competitors  in  another  area.  Neither  could  one  activity  subsidize  another  be- 
cause they  would  he  separate  companies. 

The  proposed  type  of  organization  already  exists  to  some  extent  in  the  mini- 
computer market,  and  appears  to  l)e  very  effective.  Minicomputers  are  generally 
sold  as  distinct  components.  CPU.  software,  peripherals,  etc.  Although  tlie  ma.ior 
manufacturers  do  provide  complete  systems,  it  is  also  common  for  sysf^ems  to  be 
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made  up  of  several  manufacturers'  components.  Specialized  companies  have  been 
formed  to  choose  the  appropriate  minicomputer  system  components,  write  soft- 
ware, and  deliver  complete  packages  to  customers.  (10)  A  wide  selection  of 
peripherals  is  offered  by  many  different  manufacturers  with  interfaces  for  a 
variety  of  minicomputers,  rather  than  only  for  one  manufacturer's  product  as  in 
the  main  systems  industry.  (11)  The  British  National  Computing  Centre  is  de- 
veloping a  common  assembly  language  for  a  substantial  number  of  minicomputers 
in  order  to  provide  total  program  compatibility.  (12)  Entry  into  all  phases  of  the 
minicomputer  business  has  been  easy,  prices  have  dropped  rapidly,  and  the  entire 
industry  has  been  much  more  competitive  than  the  main  systems  industry  in 
spite  of  relatively  heavy  concentration.  (13)  Consequently,  it  appears  that  the 
lack  of  competitiveness  in  the  main  computer  industry  is  a  i-esult  of  integrated 
systems  selling  rather  than  concentration  in  itself. 
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Exhibit   2. — Excerpt   From   "Competition   Among  Peripherals   Suppliers"   Re 
ProMems  of  Independent  Peripherals  Companies  in  Competing  With  IBM 

[Taken  from  Gerald  Broelc.  "The  U.S.  Computer  Industry  195-'f-1973:  A  Study 
of  Market  Poircr  (Cambridge,  Mass.  Ballinger  Publishing  Company,  forthcom- 
ing). Chapter  8.  Copyright  1975.  Ballinger  Publishing  Company.  Presented  to  the 
Subcommittee  on  Antitrust  and  JJonopoly,  U.S.  Senate,  by  permission  of  Ballinger 
Pul)lishing  Company.] 

Chapter  8. — Price  and  Product  Actions — Partial  Systems 

The  previous  chapter  outlined  three  strategies  that  have  been  followed  by  com- 
plete systems  manufacturers  ;  technological  innovation,  compatibility,  and  product 
differentiation  to  protest  one's  established  market.  This  chapter  extends  the 
analysis  to  competition  Itetween  the  systems  manufacturer  and  companies  which 
supi)]y  only  parts  of  the  system  such  as  a  tape  drive  or  a  disk  drive.^  The  poten- 
nnt  iierf<u-m  as  expected,  it  can  generally  be  replaced  rapidly  and  without  substan- 

1  In  orrter  to  avoid  confusion  over  the  many  products  discussed  in  tliis  chapter,  a  sum- 
mary description  is  contained  on  the  last  page. 
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tial  strategies  are  much  more  limited  in  this  situation.  Because  the  product  is  de- 
signed to  replace  part  of  a  system,  it  must  be  compatible  with  the  other  parts  of 
the  system.  Becau.se  of  the  need  for  compatibility,  the  partial  line  company  doe?} 
not  have  the  option  of  introducing  new  products  before  the  fuil  ^'Stems  manu- 
facturer; it  must  wait  until  the  specifications  of  the  target  product  have  been 
revealed  and  then  try  to  duplicate  them.  Partial  products  therefore  always  have 
a  shorter  effective  life  than  the  products  they  are  designed  to  rephice.  A  full 
line  system  can  continue  competing  against  a  competitor's  new  line  by  lowering 
the  price,  hut  if  the  CPU  is  replaced  and  the  new  CPU  requires  different  peri- 
pherals, then  the  partial  line  producer  cannot  sell  his  old  product  regardless  of 
the  price. 

The  partial  line  producer  does  have  an  important  advantage  over  the  full  line 
producer  who  tries  to  achieve  compatibility.  No.  complete  system  has  yet  been 
devised  which  could  replace  another  manufacturers  system  without  some  changes 
to  progi-ams,  incurring  a  cost  and  the  possibility  of  t^ijniificant  disruption.  A  care- 
fully desi^ied  peripheral  unit  can  replace  another  unit  without  any  change  at  all 
in  programs  or  job  control  language.  The  customer  can  then  ignore  the  problems 
of  evaluating  weighted  averages  of  various  characteristics  and  only  be  con- 
cerned with  the  price  of  the  replacement  product  and  whether  the  product  per- 
forms as  well  as  the  product  to  be  replaced.  Almost  perfect  compatibility  can  be 
achieved  except  for  the  problem  of  confidence  in  whether  or  not  the  replace- 
ment product  will  perform  as  promised.  Even  the  confidence  problem  is  much 
less  serious  than  in  complete  systems  because  if  the  replacement  product  does 
not  perform  as  expected,  it  can  generally  be  replaced  rapidly  and  without  substan- 
tial cost  by  the  original  product.  The  partial  line  supplier  is  freed  of  the  largest 
area  of  economies  of  scale,  software,  and  of  the  greatest  difficulty  in  achieving 
market  acceptance,  the  cost  of  conversion  and  difficulty  of  evaluating  complex 
products.  Less  capital  is  required  than  for  full  systems  manufacturers.  Con- 
sequently, the  barriers  to  entry  are  far  less  than  in  the  systems  market.  The 
barriers  are  not  zero  because  of  the  economies  of  scale  in  production  and  the 
generally  shorter  life  of  the  replacement  products,  but  prices  cannot  be  raised 
very  far  a))Ove  the  competitive  level  Avithout  attracting  new  competitors. 

Independent  companies  have  manufactured  components  for  computer  systems 
since  the  earliest  days  of  the  industry.  However,  before  the  late  1960's,  fhese 
components  were  sold  to  the  computer  systems  manufacturers  rather  than  directly 
to  the  final  customers.  For  example,  both  Honeywell  and  RCA  purchased  disk 
drives  from  Bryant  Computer  Products  in  the  early  1960's  and  then  incorporated 
the  drive  into  their  systems.  Each  system  manufacturer's  CPI"  required  a  diffei*- 
ent  interface  with  the  peripheral  units,  and  in  many  cases,  different  models  of 
the  same  system  manufacturer's  line  could  not  be  attached  to  the  same  peri- 
pheral unit.'  With  the  introduction  of  the  IBM  System/360  with  a  standard  peri- 
pherals interface  for  all  models,  a  much  wider  market  for  each  single  peripheral 
unit  was  created.  With  some  limitations,  the  same  tape  or  disk  drives  could  be 
attached  to  any  model  of  the  System/360.  The  standard  interface,  combined  with 
the  tremendous  success  of  the  360,  created  a  large  target  for  direct  marketing  of 
peripheral  units  to  the  end  user  in  competition  with  IBM. 

The  marketing  of  replacements  for  the  IBM  720  and  2401  tape  drives  in  No- 
vember. 1967  marked  the  beginning  of  competition  for  IBM  peripheral  units.  Tlie 
drives  were  manufactured  l)y  Potter  Instrument  Corporation  and  marketed  by 
Z^IAI  (^Management  Assistance,  Inc.)  to  end  users  in  direct  competition  with  IBM. 
In  June,  1968,  Telex  entered  the  market  with  a  replacement  for  the  729  and 
2400  drives.  (1)  *  By  July  1968.  IBM  was  concerned  enough  about  the  begrinnings  of 
peripheral  competition  to  study  the  problem  in  detail.  IBM  considered  the  com- 
panies a  potential  threat  to  all  revenue  represented  by  '*basic  systems  I/O",  which 
IBM  defined  as  "channel  attached  devices  for  general  application  and  use."  At 
that  time  the  value  of  basic  systems  I/O  on  IBiNI  machines  was  only  slightly  lower 
than  the  value  of  CPU's  installed  ($93  million  per  month  rental  versus  $101  mil- 
lion per  month  for  CPU's.)  Thirty  percent  of  the  basic  .systems  I/O  was  accounted 
for  by  direct  access  devices  such  as  the  2311  and  2314  disk  drive  and  the  2321 
data  cell.  35%  by  tape  drives,  22%  by  printers,  and  13%  l\v  card  equipment.  The 
tape  drive  and  disk  drive  market  were  the  ones  sul).iect  to  innnediate  attack. 

At  that  time,  a  total  of  35  MAI  tapes  drives  were  installed.  In  addition,  six 
replacement  2311  disk  drive  spindles  manufactured  by  Memorex  and  marketed 
by  :m.\I  and  one  2311  spindle  manufactured  by  Marshall  labs  were  installed, 
and  1400  were  on  order.  IBM  had  19,000  2311  spindles  installed  with  10,500  on 

♦References  may  be  found  on  p.  .50.80. 
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order  in  the  U.S.  with  another  15,000  on  order  or  installed  in  other  countries. 
IBM  rented  the  drives  at  $.590  per  month  and  sold  them  for  $25,510.  The  Memo- 
rex  drive  was  plug  compatible  with  the  IBM  drive;  that  is,  it  could  be  attached 
to  the  IBM  28A1  controller  without  any  changes  in  the  rest  of  the  system.  The 
only  substantial  change  was  a  different  arm  movement  technology  which  gave  the 
Meiuorex  drive  a  33%  faster  access  time.  The  Memorex  drive  rented  for  $.500 
per  month  (15%  price  cut  over  IBM)  e,nd  sold  for  $15,500  to  $20,000  depending 
on  quantity  (39%  to  22%  price  discount  over  IBM). 

In  July.  1968,  practically  no  equipment  had  been  delivered  by  the  plug  com- 
patible companies,  but  several  companies  were  poised  for  a  large  scale  attack  on 
IBM's  peripherals  market.  Telex,  MAI,  Mid  Western  Instruments,  and  Data 
Processing  Financial  &  General  had  all  announced  replacements  for  IBM's  729 
or  2400  series  tape  drives  with  price  cuts  up  to  57%  over  IBM  and  equivalent  or 
better  performance.  MAI.  Marshall  Labs,  and  Polter  had  all  announced  replace- 
ments for  the  2311  disk  drive,  and  Memorex  had  announced  a  2314  replacement. 
Given  the  large  price  differentials  offered  by  the  independents  and  the  lack  of 
compatibility  difficulties  to  protect  IBM's  base,  IBM  could  have  been  expected  to 
see  a  large  threat  to  their  installed  base.  However,  IBM  concluded  at  that  time 
that  it  was  "too  early  to  forecast  effect"  of  the  competition  and  that  "IBM  strategy 
sound  over  plan  period".  The  IBM  strategy  for  protection  of  the  disk  market  was 
a  double  density  2311  for  delivery  in  1969  (never  done)  and  a  ''2314  B  Prime" 
(the  3330)  for  delivery  in  1972.  The  tape  protection  strategy  was  to  develop  a  new 
techoiogy  to  replace  the  exposed  drives  and  to  make  "tactical  729  price  cut"  while 
moving  the  rental  from  the  drive  to  the  controller.  (2) 

During  the  following  year,  the  potential  peripheral  threat  became  a  reality. 
The  numbers  installed  remained  fairly  small  as  the  companies  built  up  pro- 
duction capacity  and  attempted  to  overcome  initial  customer  reluctance  to  accept 
non-IBM  equipment  for  direct  attachment  to  IBM  systems.  The  IBM  prices  were 
high  enough  that  the  independents  were  profitable  in  spite  of  large  price  discounts 
and  less  production  efficiency  than  IBM.  The  changes  in  technology  since  the  IBM 
target  products  had  been  designed  allowed  the  companies  to  offer  higher  per- 
formance as  well  as  lower  prices  and  compatibility,  a  very  attractive  package. 

By  July,  1969,  IBM  was  becoming  more  concerned  with  the  previously  fore- 
cast limits  on  competitive  penetration.  The  Management  Committee  minutes 
state:  (3)  "Hume  reported  that  he  had  investigated  OEM  inroads  in  the  tape 
area  and  concluded  that  our  forecasts  regarding  competition  are  low  by  a  factor 
of  two.  .  .  .  The  DP  Group  is  now  working  on  alternative  actions  including  the 
possibility  of  price  actions.  Opel  entered  and  stated  that  at  this  point  he  is 
against  any  price  action  but  that  Frank  Gary  feels  differently." 

The  question  was  whether  a  price  cut  of  sufficient  magnitude  to  stop  the 
peripheral  competition  at  that  time  would  have  been  more  costly  in  terms  of 
lost  rental  revenue  than  the  lost  market  share  due  to  the  competitive  inroads. 
In  retrospect,  it  appears  that  a  substantial  price  cut  early  in  1939  on  exposed 
peripheral  products  would  have  largely  prevented  the  plug  compatible  industry 
from  developing,  an  advantage  worth  more  than  the  temporary  loss  of  revenue 
fi-om  IBM's  point  of  view.  Companies  contemplating  entering  a  new  market  are 
carefully  attuned  to  the  profit  possibilities  in  that  market.  If  the  price  is  cut 
enough  "that  the  market  does  not  appear  profitable,  companies  will  not  make  the 
investment.  However,  once  a  company  has  entered  a  market,  it  will  be  reluctant 
to  leave  if  there  is  any  possibility  of  future  profits.  Consequently,  a  much  more 
substantial  price  cut  would  be  required  to  eliminate  established  competition 
than  to  prevent  new  entry.  However,  at  the  time.  IBM  felt  that  the  plug  com- 
patible comi>etition  would  remain  small  in  spite  of  IBM  inaction  and  that  there- 
fore a  price  cut  was  not  needed. 

As  the  plug  compatible  manufacturers  (PCM)  continued  to  flourish  during 
late  1969,  IBM's  concern  increased.  In  January,  1970,  the  General  Services  Ad- 
mini';tration  requested  each  agency  to  provide  a  list  of  all  IBM  729  and  2401 
series  tape  drives  and  all  2311  and  2314  disk  drives  on  lease.  The  agencies  were 
also  to  indicate  for  each  machine  that  it  was  being  replaced  with  a  POM  machine 
or  a  reason  for  maintaining  the  higher  priced  IBM  version.  Also  that  month,  IBM 
undertook  a  complete  survey  of  all  installed  IBM  equipment  to  get  an  exact 
count  of  the  PCM  attachments.  The  results  are  shown  on  Table  8-1.  While  the 
total  PCM  installations  in  early  1970  remained  a  small  percentage  of  IBM's 
peripheral  products,  it  could  no  longer  be  treated  lightly,  especially  in  light  of 
the  GSA  order.  The  GSA  order  was  significant  not  only  for  the  potential  losses 
of  large  numbers  of  government  installations,  but  also  for  its  effect  on  private 
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companies.  If  the  government  were  involved  in  an  active  pi-ogram  of  switching 
to  PCM  peripherals,  private  companies  would  be  less  hesitant  to  install  non-IBM 
equipment.  In  FebruaiT,  1970.  the  peripheral  problem  was  designated  a  Key 
Corporate  Strategic  Issue,  an  IBM  method  of  focusing  attention  on  major  prob- 
lems which  required  intensive  study  and  management  decision  making.  A  task 
force  was  set  up  under  H.  E.  Cooley,  vice  president  of  the  Systems  Development 
Division,  to  carry  out  an  examination  of  the  extent  of  the  PCM  problem  and 
potential  solutions  for  IBM. 

TABLE  S-l.-IBM  AND  PCM  PERIPHERALS-JANUARY,  1970 


PCM  IBM       PCM  percent 

installations       installations  of  IBM 


Deuica* 

729  tape  drives -  — — 1,214  6,820  17.8 

2400  tape  drives - -- - 1,713  45,010  3.8 

2311  disk  drive  spindles 971  23,730  4.1 

2314  disk  spindles - - --- 3  140,000  0.0 


I  About. 

Source:  IBM,  "Data  Processing  Group  Peripherals  Task  Force,"  April7, 1970  (Telex  v.  IBM,  plaintiff's  exhibit  19). 

The  Cooley  Task  Force  made  a  careful  examination  of  the  plug  compatible 
problem  during  the  second  quarter  of  1970.  At  the  time  of  the  task  force  report 
to  IBM's  Management  Committee  in  July,  1970,  PCM  companies  had  gained  4% 
of  IBM's  disk  drive  market  and  11%  of  the  tape  drive  market,  up  substantially 
from  the  January  survey.  If  no  changes  were  made  to  the  IBM  plans,  the  task 
force  projected  that  by  1976,  the  PCM's  would  only  have  11%  of  the  tape  market 
and  15%  of  the  disk  market.  (4)  Although  this  penetration  meant  a  substantial 
loss  of  revenue,  the  Mana.gement  Committee  decided  that  no  further  action  was 
called  for  to  protect  the  360  peripherals,  and  that  attention  should  be  concen- 
trated on  new  products  for  the  370  series,  the  first  models  of  which  had  been 
announced  the  previous  month. 

Among  the  possibilities  considered  by  the  Cooley  Task  Force  for  protecting 
the  370  peripherals  were  "mid-life  Idckers",  proprietary  diagnostics,  unique  inter- 
faces between  peripherals  and  CPU's,  and  physical  integration  of  control  units 
inside  the  CPU,  as  well  as  an  increased  level  of  research  in  new  technologies. 
The  "mid-life  kickers"  idea  was  to  add  small  improvements  to  products  every  six 
uioziths  in  order  to  incorporate  new  technological  advances.  The  idea  was  also 
exi3ected  to  fragment  the  market  and  to  avoid  a  large  base  of  identical  IBM 
products  toward  which  the  PCM's  could  direct  marketing  efforts.  Proprietary 
diagnostics  would  have  been  diagnostic  programs  which  could  recognize  the 
difference  between  an  IBM  and  a  PCM  devise  and  would  fail  to  work  properly  on 
the  PCM  device.  One  of  the  advantages  PCM's  had  gained  through  compatibility 
was  the  ability  to  use  IBM's  established  diagnostic  programs  for  maintenance, 
thus  saving  the  cost  of  developing  their  own  diagnostics.  Regarding  the  pro- 
prietary diagnostics,  Cooley  wrote:  "The  proposal  which  would  make  concur- 
rent maintenance  an  IBM  exclusive  could  be  a  real  swinger."  (o) 

The  purpose  of  unique  interfaces  was  to  make  it  more  difficult  for  PCM's  to 
attach  their  equipment  to  IBM  channels,  against  increasing  costs  and  forcing 
the  PCM's  to  develop  many  variations  of  their  products  rather  than  a  standard 
line.  Regarding  this,  Mr.  Cooley  was  warned  during  the  study  period  that  IBM's 
Basic  Channel  Adapter  which  would  have  further  standardized  interface  "is  a 
step  in  the  wrong  direction  since  a  competitor  could  easily  attach  a  communica- 
tions subsystem."  (6)  Physical  integration  of  the  control  units  would  have  reduced 
the  PCM  market  as  well  as  made  attachment  more  difficult.  Control  units  are 
small  processors  which  control  the  oi>eration  of  one  or  more  types  of  peripheral 
devices.  The  initial  PCM  tape  di-ives  and  2311  disk  drives  attached  to  IBM  control 
units,  but  the  2314  disk  drives  and  later  tape  drives  came  with  their  own  control 
units  which  then  attached  directly  to  an  IBM  channel.  Depending  on  the  con- 
figuration used,  the  control  unit  could  amount  to  50%  or  more  of  the  cost  of  a 
disk  system.  If  the  control  unit  was  put  inside  the  CPU,  the  PCM's  would  have 
no  chance  to  replace  it  and  would  also  have  to  use  the  IBM  interface  between 
control  and  drive  instead  of  only  between  control  and  channel,  restricting  their 
design  freedom. 
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The  piimaiy  recommenclation  adopted  initially  from  the  Cooley  task  Force 
was  the  Mallard  Program,  described  by  Cooley  as  "the  plan  we  came  up  A,A-ith  to 
kludge  three  2314's  repriced  into  the  NS  1".(7)  Tlie  Cooley  report  also  recom- 
mended price  cuts  but  the  Management  Committee  refused.  The  Mallard  Pro- 
gram was  announced  as  the  2319A  with  the  Integrated  File  Adapter  for  the 
370/145  in  September,  1970.  The  Integrated  File  Adapter  (IFA)  was  a  modified 
2314  control  unit  put  under  the  covers  of  the  CPU  where  it  was  safe  from 
competition. 

The  controller  price  was  cut  from  $1420  per  month  to  $555  per  month  for  the 
IFA  version.  The  2319  was  a  set  of  three  2314  spindles  put  together  in  a  single 
box  along  with  some  of  the  control  electronics  previously  in  the  2314  controller. 
The  price  was  set  at  $1000  per  month  for  the  three  spindle  box  compared  with 
the  price  of  $1455  for  three  2314  spindles.  The  total  cost  for  a  three  spindle  drive 
and  IFA  controller  dropped  from  $2875  per  month  to  $1555  per  month,  a  46% 
price  cut  which  brought  IBM's  price  well  below  the  price  of  any  of  the  inde- 
pendents. However,  the  new  combination  could  only  be  used  on  the  announced 
but  undelivered  370/145 ;  it  could  not  be  fit  on  the  existing  base  of  360  machines. 
The  2319A  program  protected  disks  for  the  370/145  both  because  of  its  low  price 
and  because  of  the  difficulty  of  attaching  independent  drives  directly  to  the 
integrated  file  adapter.  Similar  programs  with  integrated  controllers  were  plan- 
ned for  the  remaining  unannounced  machines  in  the  370  line. 

The  2319  program  gave  the  improved  price  performance  in  disk  drives  that 
could  have  been  expected  wath  a  new  series  without  the  necessity  of  developing 
a  new  medium  speed  technology  or  manufacturing  new  drives.  Because  large 
users  were  expected  to  be  returning  2314  spindles  as  they  switched  to  the  3330 
(IBM's  high  performance  new  technology  disk  drives  for  use  on  large  370 
models),  IBM  could  expect  an  ample  supply  of  2314  spindles  to  repackage  as  the 
2319A  for  smaller  370  users  without  substantial  cost.  By  restricting  the  program 
to  the  370,  IBM  was  able  to  continue  charging  the  full  original  rental  for  the 
lage  base  of  360  based  2314  spindles  installed  on  rent.  The  2319A  program  was 
expected  to  save  1,200  spindles  from  competition  without  a  general  price  cut  on 
the  2314  drives. 

TABLE  8-2.-F0RECASTED  PRICE  SENSITIVITY  OF  2319A  PROGRAM 


$1,000  $1,200  $1,400 

2319  spindles  per  month         per  month  per  month 


Revenue  (million) $178                 $189 

Profit  (millions) $58 

Profit  (percent) 33 

Additional  2314  type  spindles  on  370  systems: 

Revenue  (millions) .- - - ---  $174 

Profit  (millions) — $86 

Profit  (percent) - 49 

Total  revenue  from  2314  type  spindles  on  370: 

Revenue  (millions) $352 

Profit  (millions) ---  $144 

Profit  (percent)... 41 


$69 
37 

$74 
39 

$152 
$74 
49 

$133 

$65 

49 

$341 

$143 

42 

$321 

$139 

43 

Source:  IBM,  "Mallard  Financial  Analysis,"  September,  1970  (Telex  v.  IBM,  plaintiff's  exhibit  135),  p.  17. 

As  with  other  products,  IBM  prepared  an  extensive  forecast  of  the  effects 
of  different  prices  for  the  2319  before  announcement.  The  detailed  announce- 
ment showed  acceptance,  removals,  and  inventory  for  both  lease  and  purchase 
at  various  prices  for  all  2314  tvpe  spindles  on  the  System  370  machines  for  each 
year  from  1971  to  1979.  A  summary  of  the  Mallard  forecast  is  contained  in 
Table  8-2.  As  can  be  seen  from  the  table,  the  highest  profit  percentages  occur 
at  the  $1400/month  price,  but  the  highest  absolute  amount  of  profit  occur  at 
$1000/month.  The  2319  program  itself  made  the  highest  profit  at  $1400,  but  the 
lower  price  on  the  2319  was  expected  to  sell  enough  additional  2314  spindles  at 
the  original  prices  to  overcome  the  advantages  of  higher  profits  *  *  *  of  previous 
expense  to  the  new  program.  An  analysis  of  the  source  of  increased  sales  at  the 
lower  price  predicted  that  40-45%  of  the  increased  sales  would  come  from  in- 
creased demand  both  for  complete  systems  and  for  disk  spindles  on  current 
systems  and  55-60%  of  the  increase  would  come  from  saves  from  PCM  com- 
panies The  PC:^I  companies  were  expected  to  get  23%  of  the  2319  spindles  on 
370  svstems  at  the  $1400/month  price  and  6%  of  the  2314  spindles  at  the  $1000/ 
month  price  (8).  The  low  elasticity  of  demand  for  IBM  2314-type  spindles  m  the 
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absence  of  consideration  of  PCM  effects  indicates  that  there  would  have  been  no 
incentive  to  cut  the  price  on  tlie  2319  if  the  I'CM  competition  liad  not  existed. 

Tlie  decision  to  concentrate  on  protecting  the  370  base  of  peripiierals  ratlier 
than  talcing  strong  action  to  stop  inroads  into  the  huge  installed  360  base  was 
based  on  a  presumption  that  PCM  competition  would  be  limited  to  a  small  per- 
centage of  the  300  base,  that  the  SCO's  would  rapidly  be  replaced  by  370's,  and 
that  the  PCM  companies  faced  stingent  capacity  contraints.  However,  PCM 
penetration  of  the  300  base  was  much  faster  than  expected  during  late  1970.  Of 
particular  concern  to  IBM  was  the  PCM  success  in  replacing  installed  -!314's,  a 
base  of  47,000  spindles  amounting  to  twenty-three  million  dollars  per  month 
in  rental  equivalent.  When  combined  with  the  assoicated  controllers,  the  value 
of  installed  2314's  was  greater  than  that  of  the  entire  equipment  installations 
of  any  company  other  than  IBM.  An  IBM  study  in  late  1970  showed  that  total 
losses  to  PCM's  had  risen  from  $1.4  million  monthly  rental  value  in  1969  to 
$4.2  million  monthly  rental  value  in  1970.  Eighty-two  percent  of  the  increase  was 
due  to  increased  2314  penetration  which  changed  from  zero  in  1969  to  $2.3  mil- 
lion monthly  rental  value  in  1970.  (9) . 

In  October,  1970,  a  second  peripherals  task  force  was  organized  to  examine 
the  costs  and  capabilities  of  the  PCM's  in  more  detail  than  the  Cooley  task 
force  had  done,  and  in  particular  to  determine  how  low  the  peripheral  com- 
l>anies  could  go  on  2314  prices  and  when  they  would  be  able  to  produce  a  replace- 
ment for  the  3330.  At  the  time.  Telex  was  the  largest  PCM  competitor.  IBM's 
analysis  of  Telex's  2314  costs  showed  that  the  break  even  point  for  Telex  with 
no  profit  margin  or  contingency  fund  was  at  a  monthly  rental  of  $381  per  month, 
per  spindle,  based  on  a  sixty  month  life.  (10).  IBM's  analysts  concluded  that  if 
the  2319  was  olfered  for  the  360,  Telex's  necessary  price  cuts  on  its  2314  equiva- 
lent drives  would  eliminate  all  profits  and  cause  Telex  to  incur  a  $1700  loss  on 
each  drive.  (11) 

In  December,  1970,  IBM  announced  the  2319B,  a  provision  to  extend  the  2319 
to  the  360.  The  three  drive  2319  at  $1000/month  ($333  per  drive)  was  made 
available  for  attachment  to  a  modified  2314  controller  on  the  360  system  rather 
than  only  to  the  Integrated  File  Adapter  on  the  370.  The  modified  controller 
was  left  at  the  original  price  of  $1480  per  month.  Although  they  had  exactly 
the  same  performance  specifications,  the  repackaged  2314  spindles  were  treated 
as  a  different  product  than  the  installed  2314  spindles.  The  26%  price  cut  on 
2314  spindles  was  not  available  to  installed  equipment.  In  order  to  get  it,  the 
customer  had  to  order  a  2319  system  and  have  it  physically  exchanged  for  the 
installed  2314  system.  This  arrangement  restricted  IBM's  revenue  loss  from  the 
aimouncement.  Customers  who  were  not  particularly  aware  of  the  market  place 
and  were  satisfied  with  their  current  equipment  were  likely  to  miss  the  an- 
nouncement or  fail  to  give  it  serious  consideration.  Customers  Avho  were  plan- 
ning a  relatively  quick  upgrade  to  3330's  or  other  new  equipment  were  not  likely 
to  face  the  disruption  of  ordering  and  installing  new  equipment  with  the  same 
performance  as  the  old  for  a  short  term  reduction  in  rental.  An  IBM  analysis 
stated:  (12) 

'•Customers  installing  2314-B  Series  drives  will  largely  be  replacing  installed 
A  Series  equipment.  A  majority  of  these  installations  will  be  for  over  1  year  or 
the  customer  would  not  accept  the  freight  charges  and  system  downtime  in- 
volved in  the  conversion." 

The  primai-y  customers  taking  immediate  advantage  of  the  2319  announce- 
ment could  have  been  expected  to  be  those  considering  switching  to  PCM 
equipment.  The  2319  achieved  a  substantial  amount  of  price  discrimination 
through  inertia,  the  delay  between  order  and  delivery  times,  freight  charges, 
and  the  disruption  of  removing  and  installing  equipment. 

The  2319  price  per  spindle  was  below  the  lowest  price  then  charged  by  a 
PCM  company.  The  PC;M  companies  reduced  prices  substantially  immediately 
following  IBM's  announcement.  The  new  prices  were  lower  than  IBM's  2310 
price,  but  not  as  great  a  differential  as  before  the  2319  announcement.  For  ex- 
ample, Telex  cut  its  prices  on  a  complete  2314  subsystem  by  8%  to  15%  depend- 
ing on  the  number  of  drives  chosen,  while  the  IBM  cut  amounted  to  a  20%  to 
a  2.5%  reduction.  This  reduced  Telex's  price  advantage  over  IBM  from  22- 
27%  before  the  2319  to  12-16%  after  the  2310.  (13)  In  addition,  the  PCM  com- 
panies offered  greater  flexibility  because  they  would  sell  any  number  of  drives 
while  IBM  would  sell  only  multiples  of  three  on  the  2319  plan,  while  charging  the 
higher  2314  price  for  numbers  not  multiples  of  three. 

At  the  same  time  as  the  2314-2319  changes  were  being  made,  IBM  made  a 
similar  revision  to  its  tape.  IBM's  primary  tape  drive  systems  for  the  360  was 
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the  2401  family.  In  order  to  take  advantage  of  technological  advances,  IBil 
announced  the  2420  tape  drives  in  1968,  a  significant  advance  over  the  previous 
drives  which  was  supposed  to  fill  the  need  for  high  performance  tapes  on  both 
the  late  360's  and  the  then  unannounced  370  series.  The  2420-7  was  announced 
in  January,  1968  at  a  price  of  $1020  per  month.  It  had  a  data  transfer  rate  of 
320,000  characters  per  second,  78%  faster  than  IBM's  previous  high  capacity 
tape  drive,  the  2401-6.  The  2420-7  was  priced  22%  higher  than  the  2401-6, 
making  the  new  series  more  price  effective  than  the  old  for  high  volume  users. 
In  November,  1968,  the  improved  price-performance  of  the  2420  drives  was 
extended  to  lower  volume  users  with  the  announcement  of  the  2420-5,  a  half 
speed  version  of  the  2420-7,  for  $565  per  month. 

IBM  thought  the  earlier  tape  drives  were  exposed  to  PCM  competition,  but 
at  the  time  of  announcement,  the  company  thought  the  innovative  technology 
employed  on  the  2420  drives  protected  them  from  competition.  Consequentfv, 
high  profit  margins  were  set  on  the  drives.  An  early  1969  forecast,  made  after 
announcement  but  before  delivery  of  the  2420,  predicted  a  profit  margin  of 
42.9%  for  the  2420-7  and  28.4%  for  the  2420-5.  The  2420  series  of  tape  drives 
was  expected  to  earn  a  total  revenue  of  $1676  million  dollars  over  their  lifetime 
with  a  total  profit  of  $538  million,  for  an  overall  average  margin  of  32%.  (14) 
The  differential  profit  margins  on  the  2420-5  and  2420-7  allowed  IBM  to  extract 
maximum  revenue  from  high  volume  users  while  not  pricing  lower  volume  users 
out  of  the  market. 

Encouraged  by  their  success  in  replacing  2400  and  729  series  tape  drives, 
and  attracted  by  the  high  potential  profits  of  replacements  for  the  2420,  several 
PCM  companies  began  developing  2420  capability.  By  1970,  Potter,  Storage 
Technology,  and  Telex  had  announced  replacements  for  the  2420  at  prices  far 
below  those  of  IBM.  Recognizing  that  the  high  profit  margin  on  the  2420-7 
made  it  a  very  weak  competitor  once  the  technology  was  copied,  IBM  began 
planning  charges  in  the  line.  A  simple  price  cut  was  rejected  in  favor  of  a  "new"" 
tape  drive.  In  November,  1970,  the  3420  series  of  three  tape  drives  was  announced. 
The  top  two  models  of  the  3420,  designated  the  3420-5  and  3420-7,  were  identical 
in  physical  and  performance  specifications  to  the  2420-5  and  and  2420-7.  The 
bottom  model,  the  3420-3,  had  no  counterpart  in  the  2420  series.  The  3420  was 
expected  to  correct  the  pricing  mistake  made  on  the  2420  from  underestimating 
competition.  Soon  after  the  3420  announcement,  an  IBM  tape  analysis  stated : 
(15) 

"Plan  23  [April,  1969  forecast]  predicted  the  resumption  in  1970  of  better  than 
10%  annual  growth,  subsequent  to  introduction  of  the  2420  series.  The  flatten- 
ing inventory  total  during  1969  is  an  acknowledgment  that  the  240X  tapes 
were  becoming  less  attractive.  Although  by  then  the  first  PCM  competition  was 
recognized,  it  was  not  viewed  as  a  threat  serious  enough  to  alter  IBM's  growth 
in  this  market.  Hence,  the  2420's  were  introduced  with  high  price  umbrellas. 
By  mid-1970,  the  installed  base  was  swiftly  eroding  and  only  the  3420  announce- 
ment was  expected  to  reverse  the  situation." 

The  price  of  the  3420-5  was  set  at  $560  per  month,  almost  identical  to  the 
$565  per  month  charged  for  the  2420-5.  However,  the  3420-7  was  priced  at  $670' 
per  month,  a  34%  price  cut  over  the  2420-7  with  identical  performance  specifi- 
cations. As  wdth  the  2314-2319  price  cut,  the  new  price  was  not  available  on 
the  installed  2420-7  drives ;  the  customer  had  to  remove  the  2420-7  and  have  it 
replaced  by  a  3420-7  in  order  to  receive  the  new  price.  The  2420-3420  manipu- 
lation was  slightly  different  from  the  2314-2319  change  because  the  3420  did 
contain  some  new  technology,  but  from  the  user's  point  of  view,  the  two  series 
were  effectively  identical. 

Besides  being  a  price  cut,  the  3420  series  pricing  reflected  more  concern  for 
competition  than  the  2420  through  the  profit  margins  chosen  for  various  models. 
An  analysis  of  the  potential  market  for  the  3420  before  announcement  con- 
cluded:  (16) 

"Due  to  the  increased  amount  of  competition,  it  is  our  belief  that  the  concept 
of  functional  pricing  is  no  longer  the  best  suitable  way  to  price  in  the  magnetic 
tape  area.  Apparently  manufacturing  cost  of  high  and  low  performance  drives 
do  not  differ  substantially  and  competition  has  concentrated  in  the  higher  per- 
formance area  and  priced  their  drives  very  competitively  ...  a  continuation  of 
this  policy  would  contribute  to  future  losses." 

Functional  pricing  means  charging  according  to  the  performance  of  the 
machine,  rather  than  according  to  its  cost.  If  there  is  no  competition,  functional 
pricing  leads  to  the  maximum  profit.  However,  if  competition  is  present, 
functional  pricing  causes  competitors  to  concentrate  on  the  machines  with  the 
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higliest  profit  margins,  squeezing  the  original  firm  out  of  the  market  and  bring- 
ing down  the  price.  In  a  highly  competitive  market,  all  products  with  similar 
production  requirements  (such  as  the  various  models  of  a  tape  drive  family)  will 
have  the  same  profit  margin.  A  compromise  between  functional  pricing  and 
competition  oriented  mark-ups  was  adopted  in  the  3420  program.  The  estimated 
profit  margins  at  the  time  of  announcement  were  29.27o  for  the  3420-7  (versus 
42.9%  for  the  2420-7),  26.5%  for  the  3420-5  versus  28.4%  for  the  2420-5),  and 
15.2%  for  the  3420-3.  (  17) 

At  the  time  of  announcement,  the  3420-7  price  was  equal  to  or  lower  than 
the  prices  of  the  2420-7  competitors.  Following  the  3420  announcement,  the 
PCM  companies  cut  prices  on  the  2420  drives  or  announced  new  products  in 
order  to  remain  competitive.  As  with  the  2319,  the  new  prices  put  the  competi- 
tors below  IBM  but  did  not  restore  the  full  percentage  differential  existing 
before  the  IBM  cut.  Following  the  3420  announcement,  competitive  prices  for 
the  3420-7  equivalent  drive  ranged  from  10%  to  15%  under  IBM's  price;  while 
before  the  3420,  the  competition  had  undercut  the  2420-7  by  around  30%.  (18) 
The  3420  program  put  a  quick  end  to  the  2420  program,  causing  a  drastic 
reduction  in  revenue  and  profits  over  what  had  originally  been  planned.  It 
did  not  immediately  end  the  2420  program  because  of  long  delay  times  for 
delivering  the  3420  (eighteen  months)  and  the  expense  and  problems  caused  by 
removing  the  2430  in  order  to  put  in  a  3420.  The  expected  2420  revenue  was  cut 
from  $1676  million  in  early  1969  to  $281  million  after  the  3420  announcement, 
and  the  expected  profit  from  $538  million  to  $24  million.  The  drastic  cut  in  total 
revenue  while  overhead  expenses  associated  with  the  2420  program  continued 
cut  the  expected  profit  margin  on  the  entire  program  from  32%  to  9.3%.  (19) 

While  not  restoring  the  full  percentage  differentials  which  existed  before  the 
2319B  and  3420  programs,  the  PCM  price  cuts  following  IBM's  actions  allowed 
their  continued  rapid  penetration  of  the  IBM  tape  and  disk  base.  PCM  2314  type 
installations  continued  to  accelerate,  climbing  from  2639  spindles  in  December, 
1970  (at  the  2319B  announcement)  to  3006  in  February,  1971,  3491  in  March, 
and  4014  in  April,  1971.  By  April,  1971.  the  PCM  installation  rate  was  915  drives 
per  month  (20%  per  month  growth  rate)  and  the  order  rate  was  1022  drives  per 
month.  (20)  Tape  drive  replacements  also  accelerated,  but  much  more  slowly 
than  disks.  At  the  end  of  1970,  the  PCM  companies  had  4000  2400  series  tape 
drive  installations  and  were  adding  to  them  at  190  per  month  (5%  per  month 
growth  rate).  (21)  During  1971,  the  installation  rate  rose  to  220  per  month.  (22) 
At  that  rate  it  would  have  taken  over  eight  years  to  replace  all  of  IBM's  tape 
drives. 

While  accelerating  their  installations  of  tapes  and  disks  during  early  1971, 
the  PCM  companies  also  extended  their  product  lines  to  memories  and  printers. 
By  February,  1971,  memory  competition  was  just  beginning.  Twenty-five  main 
memories  had  been  replaced  by  competition  (23  by  Data  Recall  and  2  by  Fabri- 
tek)  and  31  large  core  storage  memories  had  been  installetl.  (23)  However, 
the  memory  market  w^as  a  cause  for  concern  because  memories  accounted  for 
a  large  fraction  of  the  value  of  the  360  CPU's  and  advances  in  core  technology 
had  allowed  independent  memory  companies  to  fabricate  memories  far  below 
IBM  prices. 

Effective  memory  competition  was  not  only  a  threat  to  current  360  revenue, 
but  low  prices  on  memory  could  reduce  the  migration  of  360  users  to  the  370, 
because  one  of  the  primary  attractions  of  the  370  was  a  much  lower  memory 
price  then  the  360.  Competition  in  the  printer  market  was  also  just  beginning 
with  five  installations  by  February,  1971.  Telex's  entry  into  the  printer  market 
had  a  (>-23%  price  advantage  over  IBM's  popular  1403-Nl  as  well  as  higher 
performance,  and  in  dual  configurations  Telex's  printer  could  out  perform 
IBM's  new  3211  printer  for  the  system  370.  Printers  accounted  for  about  10% 
of  the  value  of  IBM  installed  computer  systems,  somewhat  less  than  either  tape 
or  disks. 

With  the  PCM  penetration  accelerating  rapidly  in  spite  of  the  System  370 
product  innovations  and  the  2319  and  3420  price  cuts,  IBM  appointed  another 
study  group  to  devise  stronger  methods  of  protecting  the  360  base  of  installed 
peripherals.  When  the  new  study  group,  designated  the  Blue  Ribbon  Task 
Force,  was  appointed,  peripheral  equipment  potentially  subject  to  attack  by 
PCM's  accounted  for  63%)  of  IBM's  lease  base.  The  Blue  Ribbon  Force  recom- 
mended extreme  price  cuts  in  order  to  eliminate  the  PCM  problem.  On  the  360 
inventory  of  equipment,  the  task  force  recommended  a  50-55%  reduction  on 
2311  and  2314  disk  drives  and  controllers,  and  a  50-80%  price  cut  on  the  2401 
and  2420  families  of  tape  drives  and  controllers.  The  study  group  also  recom- 
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nipiifled  a  20St  drop  in  the  price  of  the  new  3330  dislj  system  for  the  370  (not 
yet  delivered  at  that  time,  but  anuomiced  and  many  on  order),  and  a  159o 
price  cut  on  the  new  3420  (Aspen)  series  of  tape  drives  for  the  370.  On  May  6. 
3971.  the  Management  Review  Committee  rejected  the  recommended  price  cuts 
and  instructed  the  taslv  force  to  worlv  on  a  term  lease  plan  as  an  alternative.  (24) 

The  drastic  price  cuts  recommended  would  most  likely  have  eliminated  the 
PCM  problem  both  by  reducing  prices  below  costs  for  existing  companies  and 
by  forcefully  telling  potential  new  companies  that  peripheral  competition  would 
not  be  tolerated.  However,  it  would  also  have  cut  IBM  revenues  drastically 
because  the  cuts  applied  to  such  a  large  base  of  equipment,  and  would  have 
practically  giuiranteed  an  antitrust  conviction  for  IBM  for  predatory  pricing. 
At  that  time,  all  IBM  lease  pi'oducts  were  cancellable  on  thirty  days  notice, 
while  many  competitive  products  were  on  one  year  or  longer  lease  plans.  An 
IBM  long  term  lease  plan  would  have  been  ])oth  a  convenient  excuse  for  cutting 
prices  and  a  method  of  protecting  the  installed  inventory.  With  appropriate 
penalty  provisions  in  the  lease,  a  customer  would  not  consider  a  PCM  replace- 
ment except  at  the  time  his  lease  was  up.  This  would  restrict  the  marketing 
flexibility  of  the  PCM  companies,  and  in  particular,  it  would  restrict  their 
attacks  on  the  new  devices  being  delivered  with  the  System  370.  Because  of 
the  need  for  compatibility,  the  PCM  companies  could  not  deliver  a  replacement 
for  a  new  product  until  after  IBM  had  delivered  the  product,  and  if  the  products 
went  in  on  a  two  year  lease,  the  PCM  would  be  prevented  from  marketing  a 
replacement  until  two  years  after  deliveries  began.  An  IBM  analysis  showed 
that  a  term  lease  plan  which  protected  tlie  market  for  twenty  months  would 
turn  PCM  profits  on  the  initial  placement  into  losses.  The  analysis  assumed 
that  the  initial  placement  of  the  PCM  machine  would  be  lost  at  the  time  IBM 
brought  out  a  replacement  product,  but  that  the  company  could  remarket  the 
machine  at  a  lower  price  to  another  customer.  The  remarketing  effort  would  only 
incur  juarketing  and  maintenance  charges  because  no  manufacturing  or  develop- 
ment would  be  necessary  and  the  profits  from  the  follow  on  customer  would  make 
up  the  losses  on  the  initial  placement  for  a  profit  on  the  entire  product  life.  How- 
ever, the  analyst  concluded  that  l)ecause  profits  were  deferred  for  so  long, 
the  company  would  have  difficulty  developing  a  follow  on  product  and  therefore 
that  with  an  effective  term  lease  plan  "PCM  corporate  revenues  lower — no 
funds  for  mfg.,  eng. — dying  company  I"  (2.5) 

At  the  recommendation  of  the  Blue  Ribbon  Task  Force,  the  IBM  Manage- 
ment Review  Committee  approved  the  Fixed  Term  Plan  on  May  25,  1971,  and 
announced  it  two  days  later.  The  Fixed  Term  Plan  (FTP)  allowed  one  or  two 
year  leases  on  most  tape,  disk,  and  printer  products.  The  customer  received 
an  8%  discount  over  the  month  to  month  rental  for  a  one  year  lease  and  a  16% 
discount  for  a  two  year  lease.  All  extra  use  charges  (charges  above  the  basic 
monthly  rental,  which  only  entitled  the  user  to  176  hours  per  month)  were 
eliminated  on  products  xnader  the  FTP,  making  the  effective  discount  for  a  two 
year  lease  between  20  and  35%.  If  a  product  on  a  one  year  lease  was  cancelled 
before  the  lease  period  was  up.  the  customer  was  charged  a  penalty  equal  to 
two  and  one  half  times  the  monthly  rental  charge :  if  a  two  year  lease  was  broken 
during  the  first  year  the  penalty  was  five  times  the  monthly  rental.  Card 
equipment.  CPU's,  and  System  3  equipment  were  not  eligible  for  FTP.  Before 
this  time  IB]M  had  rejected  the  idea  of  long  term  leases  because  it  felt  there 
was  no  way  to  justify  leases  on  some  products  without  appl.ving  it  to  the  entire 
product  line,  but  by  May,  1971.  the  company  was  so  concerned  with  its  peripheral 
competition  that  it  downgraded  the  possibly  adverse  public  relations  aspects  of 
the  FTP  for  peripherals  only.  The  discounts  available  with  the  FTP,  put  IBM 
prices  l)elow  PCM  prices.  IBM  estimated  that  the  FTP  would  cost  the  company 
$31.5  million  in  1971  and  $44.1  million  in  1972.  but  that  the  reduction  in  PC:M 
com.petition  resulting  from  FTP  would  bring  in  enough  increased  revenues  in 
1973  and  later  to  make  the  total  effect  of  FTP  a  gain  in  revenue  of  ?714  million 
between  1971  and  1975.  (26) 

The  potential  danger  to  the  PCM's  posed  by  the  FTP  was  quickly  recognized. 
The  plan  was  announced  ^lay  27.  Between  May  26  and  May  28,  Telex  stock  dropped 
14%.  Potter  Instruments  stocks  dropped  10%,  ]\lemorex  dropped  15%.  and 
Marshall  Laboratoi'ies  dropped  18%.  Potter,  Telex,  and  Memorex  continued  to  lose 
value  on  the  stock  market  throughout  the  next  month.  The  following  selection  of 
connnents  from  the  trade  press  following  the  FTP  announcement  indicates  clear 
comprehension  of  the  intent  of  the  price  cuts  :  (27) 
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".  .  .  the  competition  will  be  shooting  at  IBM  leftovers:  new  delivered  pe- 
ripherals, leasing  company  installations,  and — camaraderie  be  damned — each 
other.  . . . 

.  .  .  Too  much  slick  pricing  maneuvering  on  the  part  of  IBM  just  could  arouse 
the  Justice  Dept..  which  has  maintained  a  deafening  silence  in  the  wake  of  IBM's 
recent  actions  (price  cuts,  etc.)  that  have  sent  shock  waves  throughout  the  in- 
dustry. .  .  .  The  new  deal,  affecting  an  estimated  80%  of  IBM's  installed  perphi- 
erals  on  rent,  was  aimed  squarely  at  independent  manufacturers  of  plug-to- 
plug  compatible  peripherals  which  System/.36U  users  have  been  installing  at  big 
savings  in  both  price  and  performance.  .  .  .  IBM  not  only  lowered  prices,  it  also 
lowered  tlie  ability  of  its  competitors  to  get  cash  to  finance  a  negative  cash  flow 
b.v  loweriTig  their  profitability." 

IBM's  FTP  was  an  immediate  success  with  its  customers.  Within  a  month  of 
announcement,  40%  of  IB^NI's  eligible  customers  had  signed  up  for  the  new  plan, 
a  coverage  not  expected  by  IB]M  until  six  months  later.  Ninety  percent  of  the  new 
370  peripherals  (3330  disk  drives  and  4320  series  tape  drives)  were  being  in- 
stalled under  FTP  during  June  1971.  IBM  considered  the  3330  protection  e.specially 
significant  because  the  first  I'Cil  3330  had  been  announced  but  none  had  yet 
been  delivered  by  May,  1!>71.  IBM  concluded  that  in  spite  of  the  assumed  10% 
price  advantage  of  the  independents  on  the  3330,  '"it  is  assumed  that  near-term 
3330  erosion  will  be  contained  until  the  FTP  contracts  approach  maturity ;  By 
that  time,  Winchester,  Iceberg,  the  3330A/B  and  the  333M  will  all  be  available 
as  customer  options  and  should  hold  the  market  for  IBM."  (2S) 

The  PCM  companies  reduced  prices  following  the  FTP  in  order  to  bring  their 
prices  under  IBM's,  but  not  enough  to  fully  restore  the  pre-FTP  diffei-ential.  An 
IBM  study  of  reactions  to  the  I'TP  six  weeks  after  the  announcement  reported  that 
"Telex  and  Memorex  have  maintained  their  list  price  differential  to  the  2319B, 
but  they  did  not  absorb  the  percentage  decrease  attributed  to  IBiPs  additional 
usage',  and  that  Ami>ex  and  Potter  had  made  ".selective  price  reduction".  (29) 
Another  study  showed  that  PCM  discounts  ranged  from  4%  to  28%  on  2314-type 
disk  systems,  depending  on  the  configuration,  length  of  contra <:-t.  and  PCM  com- 
pany. (30)  The  combination  of  smaller  price  differentials,  penalties  for  removing 
IBIM  equipment  early,  and  customer  uncertainty  about  the  long  term  viability  of 
PCM  companies  in  the  light  of  IBM  actions  reduced  the  order  rate  substantijxlly. 
IBMs  December,  1971  Quarterly  Product  Line  Assessment  reported  that  after  tlie 
FTP,  the  PCM  tape  order  rate  declined  62%  and  the  disk  order  rate  declined 
48%.  (31)  The  PCM  order  rate  for  the  entire  year  following  the  FTP  announce- 
ment was  44%  lower  than  for  the  year  preceding  the  announcement.  (32) 

The  FTP  marked  the  end  of  the  plug  compatible  companies  as  successful,  jn-ofit- 
able  competitors  to  IBM.  but  it  did  not  stop  them  from  operating.  Between  the 
instigation  of  the  FTP  and  the  end  of  1973,  none  of  the  major  PC:\I  companies  were 
profitable,  their  sales  declined,  and  their  stock  market  values  plummeted.  In  the 
two  years  following  the  FTP,  Telex's  stock  market  value  dropped  from  .$198  mil- 
lion to  ,S48  million.  (33)  The  companies'  depressed  earnings  and  stock  values 
made  it  difficult  to  i-aise  capital  for  development  of  new  products  and  made  IBM's 
prediction  that  FTP  would  lead  to  PCM's  becoming  "dying  companies"  seem  quite 
accurate. 

While  the  PCJI  companies  were  feeling  the  pinch  of  the  lower  prices  under  the 
FTP,  IB:m  made  up  the  lost  revenue  through  a  price  increase  in  CPUs  and  memo- 
ries. On  July  2.S,  1971  (two  months  after  the  FTP  announcement),  IBM  announced 
rental  and  purchase  increases  in  3G0  and  370  CPU's,  channels,  card  equipment, 
and  maintenance.  The  increases  varied  from  4%  to  8%  on  different  pieces  of  equip- 
ment, with  some  maintenance  charges  increased  up  to  25%.  The  purchase  in- 
creases became  effective  the  date  of  announcement  and  the  rental  inerense  ninety 
days  later  in  accordance  with  the  notice  of  price  change  provisions  in  IBM  rental 
contracts.  The  rental  increases  were  then  further  delayed  by  the  August  15,  1971 
price  freeze  which  was  instituted  between  the  announcement  and  effective  date  of 
the  rental  increase.  In  August.  1971,  one  of  IB:\rs  analysts  wrote  concerning  the 
price  increase :  "Although  there  will  probably  be  adverse  reaction  on  the  part  of 
some  customers,  the  net  effect  of  the  FTP  and  price  changes  will  not  significantly 
increase  his  total  costs  and  no  systems  decreases  were  forecast."  (34)  IB:\I  was 
able  to  cut  prices  on  one  set  of  products  and  raise  them  on  another  without  chang- 
ing planned  business  volumes,  while  its  competitors  were  put  at  a  disadvantage 
through  the  maneuver  because  of  the  difference  in  barriers  to  entry  of 
peripherals  and  CPU's. 
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Following  the  May,  1971  price  cuts  associated  with  the  FTP,  IBM  took  no 
further  action  to  control  the  peripherals  companies  until  August,  1972.  By  that 
time,  the  PCM  companies  had  begun  deliveries  of  replacement  disks  for  the  high 
performance  3330  system  on  the  370  machines,  and  replacement  memory  for  the 
larger  370  models.  In  order  to  prevent  a  recurrance  of  the  360  problems  on  the  370, 
IBM  prepared  a  set  of  price  and  product  revisions,  designated  the  SMASH  pro- 
gram, which  were  announced  on  August  2, 1972. 

The  3330  was  initially  announced  in  June,  1970  as  part  of  the  370  announcement. 
The  system  consisted  of  a  3830  controller  (which  rented  for  $2400  per  month) 
which  could  handle  up  to  four  two-drive  3330's  which  rented  for  $1300  per  month 
for  two  drives.  The  smallest  configuration  available  cost  a  total  of  $3700  (con- 
troller and  one  two-drive  bos)  and  gave  the  user  200  million  bytes  of  capacity, 
equal  to  seven  drives  on  the  2314.  If  a  user  needed  more  than  eight  drives,  a  second 
controller  was  necessary.  In  August,  1972,  the  3830  controller  was  withdrawn 
from  the  market  and  replaced  by  the  3830  II.  The  3830  II  was  similar  to  the  3830 
except  that  it  could  control  up  to  sixteen  drives  instead  of  eight,  and  part  of  the 
control  electronics  was  missing.  The  missing  part  was  put  into  a  modified  3330 
&0X,  called  the  3333.  The  user  needed  one  3333  box  to  go  with  each  eight  drives; 
the  minimum  system  would  be  one  3830  II  controller  and  one  3333  and  the  maxi- 
mimi  system  would  be  one  3830  II,  two  3333's,  and  six  3330's  for  a  total  of  sixteen 
drives. 

The  price  of  the  38.30  II  controller  was  set  at  $2025  per  month  ($37.5  lower  than 
the  3830).  the  price  of  the  3333  was  set  at  $1627  per  month  ($327  higher  than  the 
3330),  and  the  3330  boxes  remained  the  same  price.  Thus  the  total  price  on  a  mini- 
mum configuration  only  dropped  from  $3700  to  $3652,  a  1.2%  decrease.  Because  of 
the  higher  capacity  of  the  3830  II  than  the  3830,  tlie  cost  of  a  sixteen  drive  con- 
figuration dropped  from  $15,200  per  month  to  $13,079,  a  14%  cut.  The  cuts  due  to 
the  3830  II  were  relatively  minor  and  easily  explainable  by  technological  change 
which  allowed  a  higher  capacity  controller.  However,  the  3830  II  could  also  be 
put  under  the  covers  of  the  CPU.  If  the  3830  II  was  put  into  a  370/135,  it  was 
called  an  Integrated  File  Adapter  (IFA)  and  rented  for  $700  per  month  instead  of 
$2025  if  it  was  in  a  sepai-ate  cabinet.  If  it  was  put  into  a  370/145,  it  was  called  a 
Integrated  Storage  Adapter  (ISC)  and  rented  for  $1150  per  month.  If  it  was  put 
into  a  370/158  or  168.  it  was  called  an  Inboard  Director  and  rented  for  $2200 
per  month  for  two  3830  II's  able  to  control  up  to  thirty-two  drives. 

A  single  controller  was  not  available  inside  the  CPU  of  the  158  or  168.  The 
integrated  controllers  performed  the  same  function  and  contained  the  same  cir- 
cuitry as  the  3830  II  stand  alone  imit.  The  IBM  specifications  stated:  (35)  "The 
Director  is  packaged  in  two  forms :  a.  as  a  second  level  product  for  integration 
into  a  GPU  frame  such  as  the  145,  Olympus  [158]  or  Pisces  [168]  .  .  .  this  pack- 
aging will  be  referenced  as  an  IBD  (Inboard  Director),  b.  as  a  model  of  the 
3830." 

The  low  price  of  the  integrated  versions  of  the  3830  II  produced  substantial 
price  cuts.  On  the  370/135,  the  savings  for  a  complete  3330  system  ranged  from 
37%  for  a  two  drive  minimum  system  to  23%  for  a  sixteen  drive  system,  com- 
pared with  the  previous  3330  prices.  On  a  158  or  168,  the  price  actually  went 
up  for  a  two  drive  configuration  because  of  the  requirement  that  two  controllers 
be  purchased.  On  more  normal  configurations  for  the  large  machines,  the  cost 
of  a  16  drive  system  dropped  from  $15,200  per  month  to  $13,254  per  month 
(12.8%)  while  the  cost  of  a  32  drive  system  dropped  from  $30,400  per  month 
to  $24,308  per  month   (20%). 

The  3330  revisions  were  both  a  price  cut  and  a  product  manipulation  designed 
to  make  competitive  attachment  more  difficult.  The  integrated  controller  meant 
that  independents  would  have  to  redesign  their  products  to  match  IBM's  inter- 
face between  drives  and  controllers  rather  than  replacing  both  di'ives  and  con- 
trollers as  a  unit.  The  changed  interface  between  drives  and  controller  through 
putting  control  electronics  with  one  of  the  drives  meant  that  if  an  independent 
had  matched  IBM's  drive-controller  interface  in  anticipation  of  integration,  he 
would  still  have  to  redesign  his  products  to  make  them  compatible.  In  addition 
the  integration  of  the  controllers  allowed  IBM  to  practice  price  discrimination 
and  tying  together  of  products  without  it  being  as  obvious  as  if  the  products  were 
ih  separate  boxes. 

The  August,  1972  announcement  also  culminated  a  long  discussion  of  how  to 
protect  memory  from  the  PCM  companies.  The  first  memory  competition  had 
come  in  19()9  from  Amiiex  on  the  Large  Core  Storage  units  for  the  360/50  and  65. 
The  LCS  was  a  core  memory  which  was  much  cheaper  and  slower  than  main 
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memory.  In  early  1970,  the  competition  was  extended  to  main  memories  for  tbe 
360.  At  that  time,  the  amount  of  competition  was  insignificant  and  IBM  felt  that 
it  could  profitably  avoid  taking  any  action  to  protect  the  360  memory,  but  was 
concerned  to  avoid  loss  of  memory  on  the  370  machines  being  prepared  for  an- 
nouncement. In  April,  1970,  T.  V.  Learson,  IBM  president,  wrote: (36) 

'•Originally,  I  advised  them  to  price  memories  and  CPU's  both  at  30%.  They 
readily  agree  that  CPU's  cannot  be  easily  duplicated  whereas  memories  can  be 
easily  duplicated  on  a  plug-in  basis.  I  would,  therefore,  conclude  that  we  should 
bave  25%  profit  on  memories,  higher  price  on  CPU's  and  up  [sic]  with  an  overall 
profit  in  the  32%  range." 

As  a  result  of  the  concern  with  possible  competition,  an  IBM  group  was 
authorized  to  study  the  potential  profitability  of  competing  with  IBM  in  memory 
at  various  IBM  prices.  Because  the  primary  concern  was  with  new  entrants 
rather  than  current  competition,  the  study  was  done  both  for  a  hypothetical 
new  company  and  also  for  an  established  company  moving  into  the  memory  com- 
petition business.  The  analysis  showed  that  IBM's  primary  protection  was  the 
time  required  for  the  company  to  become  established.  The  study  assumed  that 
the  company  would  begin  planning  and  hiring  in  June,  1970  (at  the  announce- 
ment of  the  initial  370  machines)  and  would  not  ship  its  first  memory  until 
July,  1972.  Because  of  the  necessity  for  renting  at  least  part  of  the  memories 
4ind  the  discount  required  over  IBM  in  order  to  sell,  the  new  company  would 
not  break-even  until  around  1974  if  the  IBM  price  was  $16-$18,00O  per  month 
per  megabyte  [one  million  character  capacity]  of  memory,  and  until  1976  at 
.$12,000.  At  IBM  prices  of  $12,000  and  above,  the  summary  charts  showed  good 
profitability  for  the  company  beyond  1976,  and  at  $10,000  and  below,  no  break- 
even until  the  far  future  if  at  all. 

For  an  established  component  company,  the  analysis  showed  that  it  could 
enter  memory  competition  and  reach  breakeven  point  by  1973  with  an  IBM  price 
of  $18,000  per  month  per  megabyte,  and  by  1975  with  a  price  of  $10,000-12,000. 
with  high  profitability  in  later  years  for  all  prices  $12,000  and  above.  The 
study  concluded  that  the  planned  IBM  pricing  on  the  370  ($12,000  per  mega 
byte)  left  "marginal  viability"  for  a  new  company,  but  that  established  com- 
ponent companies  would  be  likely  to  enter  the  field  because  they  could  make 
20%  return  on  investment  for  a  $10  million  investment.  (37)  The  IBM  study 
showed  that  after  the  start  up  period,  the  PCM  companies  would  make  a  23% 
profit  margin  at  an  IBM  price  of  $12,000  per  month.  (38) 

Further  IBM  studies  of  potential  memory  competition  showed  additional 
protection.  By  1976,  IBM  expected  to  have  $61  million  per  month  rental  value 
of  memories  on  370  machines.  Of  this  total,  IBM  estimated  that  26%  was  pro- 
tected through  minimum  memory  sizes  allowed  with  machines,  36%  through  cus- 
tomers who  would  resist  a  mix  of  IBM  and  independent  equipment,  and  15% 
because  it  was  in  low  density  geographical  areas  where  the  independents  were  not 
expected  to  compete.  This  left  only  23%  of  the  memory  as  a  possible  target 
for  the  independents  regardless  of  the  exact  price  set  by  IBM.  An  IBjNI  memo 
just  before  the  final  pricing  decision  on  the  initial  370  models  states :  (40) 

"Memory  OEM  stvidies  indicate  not  much  concern  over  new  small  companies 
starting  uv — either  ferrite  or  monolithic;  considerable  (and,  I  believe,  proper) 
concern  over  established  components  manufacturers  such  as  TT,  Motorola,  Fair- 
child,  etc.  Their  estimated  23%  penetration  by  end  of  1976  is  limited  primarily 
by  market  factoi's  and  not  significantly  by  IBM  slopes  of  $5,  6  or  7K.  [5K  slope 
in  this  context  is  $5,000  per  month  per  512,000  bytes  of  memory,  or  $10,000 
per  megabyte]  if  we  assume  that  the  proposed  system  prices  are  correct,  (which 
are  based  on  $6K  slope),  then  any  change  in  slope  should  be  offset  in  the  CPU 
prices,  I  would  rather  have  tbe  profit  in  the  CPU  and  would  thus  be  against  a  $7K 
slope.  The  $5K  slope  produces  certain  gaps  in  the  structure  of  the  line.  There- 
fore, I  recommend  we  go  with  the  $6K  slope. 

The  exposure  that  the  M9  memories  [370/155  and  165  memories]  might  face 
massive  FET  replacement  in  1974  appears  impossible.  Even  CD's  schedule  would 
not  permit  significant  shipment  until  1975." 

Based  on  the  estimated  lag  between  IBM  introduction  and  competitive  ship- 
ments and  the  expected  customer  resistance  to  competitive  memory,  IBM  adopted 
the  price  of  $12,000  per  month  per  megabyte  for  the  memory  on  the  370/155  and 
165,  announced  June  30,  1970.  The  370/155  and  165  memories  were  magnetic 
cores,  the  standard  computer  memory  component  since  the  first  generation. 
The  370/145  introduced  an  all  semiconductor  memory,  referred  to  by  IBM  as 
phase  2i  or  bipolar  technology.  It  was  much  faster  than  the  existing  core  mem- 
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ories  and  was  not  considered  immediately  subject  to  competitive  attack.  The  price 
was  set  as  $9600  per  montli  per  512,000  bytes,  a  60%  increase  by  byte  over 
tlie  core  memory  price  of  the  155  and  165.  The  memory  technology  was  expen- 
sive for  IBM  to  develop  and  the  relatively  high  price  for  145  memory  still 
only  yielded  a  26%  profit  margin  on  memory,  below  IBM's  target  of  30%. 

By  the  time  of  the  370/135  announcement  in  March,  1971,  IBM  was  beginning 
to  be  concerned  about  competitive  replacement  of  semiconductor  memory  as  well 
as  the  core  memory  on  the  155  and  165  models.  However,  because  the  135  used 
the  same  technology  as  the  145,  the  company  felt  constrained  to  change  the  same 
price  in  order  to  have  a  rational  pricing  pattern.  The  370/135  analysis  stated : 
"Memory  sizes  installed  on  the  M135  are  partially  a  function  of  projected  PC^NI 
memory"  penetrations.  While  it  was  assumed  the  PCM  impact  could  occur  from 
the  96K  model  on  up,  Forecasting's  understanding  of  this  recent  PCM  phenom- 
enon was  still  based  on  limited  data,  much  judgment  and  wide  confidence 
limits  "(41)  Given  the  memory  price  determined  by  the  145,  IBM  could  only 
vary  the  price  of  the  CPU.  A  low  CPU  price  generated  maximum  systems 
installed  and  thus  the  maximum  demand  for  memory  and  input-output  equipment 
(subject  to  replacement  by  PCM's)  while  the  higher  price  on  the  CPU  increased 
CPU  profit  but  reduced  demand  for  peripherals.  The  solution  found  to  the 
dilemna  was  to  bundle  a  large  amount  of  memory  with  the  CPU  and  charge  the 
lower  CPU  price.  This  had  the  advantage  of  maximizing  overall  profits  while 
protecting  at  least  the  bundled  portion  of  memory  from  competition.  The  370/135 
analysis  stated:  (42) 

"The  more  riskv  and  vulnerable  parts  of  the  system,  due  to  PCM,  were  the 
memory  and  the  I/O.  Since  their  contribution  to  overall  profit  was  most  directly 
related  to  CPU  quantity,  a  higher  CPU  price  would  result  in  less  quantity  and 
thus  less  memory  and  I/O  dependency.  The  tradeoff  then  was  whether  to  put 
price  into  the  CPU  to  achieve  profit  from  it  instead  of  from  large  quantities  of 
memory  and  I/O  obtained  with  a  low  price  (and  profit)  on  the  CPU. 

While  Finance  favored  the  higher  CPU  price,  lower  quantity  ration.^le.  the 
MRC  had  a  third  way  of  looking  at  the  problem.  They  felt  that  raising  the 
M135's  minimum  entry  model  from  72K  to  96K  of  memory  made  strategic  sense 
without  losing  the  company  many  orders — either  the  custom.er  needed  96K  to  run 
his  applications,  diagnostics,  etc..  or  he  would  accept  a  T55  [370/125]  instead. 
To  make  the  90K  model  easier  to  afford  and  ensure  a  minimmn  loss  of  accept- 
ances, tlie  MRC  decided  to  lower  the  price  level  of  tlie  CPU  by  $300." 

At  the  time  of  the  370/135  announcement.  IB:M  was  beginning  to  see  that  its 
previous  forecasts  had  underestimated  the  ability  of  PCM's  to  deliver  replace- 
ment memories,  particularly  for  the  core  based  155  and  105.  A  task  group  was 
set  up  to  study  alternatives  for  reducing  the  threat.  Basically,  the  plans  con- 
sidered were  various  combinations  of  mimimum  memories  and  reduced  memory 
prices  combined  v.-ith  increased  CPU  prices.  An  extreme  case  involved  aban- 
doning the  concept  of  variable  amounts  of  memory  and  introducin'g  more  models 
each  with  a  fixed  memory  size.  The  reduction  in  memory  options  would  protect 
the  memory  market  because  IB:?!  would  refuse  to  sell  a  CPU  without  the  mini- 
mum memory,  and  at  that  time  it  was  thought  to  be  difficult  or  impossil)le  to 
install  memory  beyond  the  IBM  specified  maximum  for  the  machine  model 
involved.  The  Various  potential  strategies  were  considered  risky  because  of  the 
possil)ility  of  an  antitrust  suit  over  tying  memory  to  CPU's  and  of  the  IP.:\I  credi- 
bility problem  that  would  bo  raised  if  the  company  introduced  replacement 
machines  right  after  the  old  ones  had  been  delivered.  B.  M.  Hochfeld,  a  member 
of  the  task  force,  wrote  in  March.  1971 :  (43) 

"I  cannot  think  of  a  good  rationaTe  for  drastically  increasing  memory  mini- 
mums  to  provide  a  very  limited  performance  increment  .  .  .  restricting  PCMs 
from  60-70%  of  their  market  without  price  competition  would  almost  certainly 
provoke  legal  consequences  and  I  wonder  what  contingency  I  can  provide  against 
a  civil  triple  damage  suit  .  .  . 

"Furthermore,  the  loss  of  systems  seems  very  likely  to  exceed  gains  from 
PCISts.  For  example,  a  two  megabyte  165  excludes  one  third  of  the  potential 
market  at  that  level  and  many  of  these  customers  are  likely  to  be  captured 
by  competition. 
"  "In  addition,  our  purchase  customers  are  likely  to  be  sorely  tried  by  our 
obsoleting  of  their  equipment  within  eighteen  months  of  acceptance.  Their 
realization  that  IBM  sold  them  dead-end  equipment  with  no  Advanced  Function 
capability  and  no  new  programming  is  not  likely  to  endear  this  customer  group 
to  us  and  will  present  some  complelx  problems  to  our  salesmen." 
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While  Hochfeld  was  uncouviuced  of  the  wisdom  of  tying  memory  to  CPU's,  he 
did  feel  that  IBM  ought  to  price  the  memory  low  enough  to  discourage  com- 
petitors. He  wrote: (44) 

"Furthermore,  when  you  deal  in  monolithic  memory,  either  CP  or  HMS,  where 
many  of  the  larger  potential  competitors  such  as  T.  I.  Fairchild  have  not  yet 
entered  the  market,  it  seems  clear  that  their  judgment  on  entry  will  be  signifi- 
cantly influenced  by  our  pricing. 

".  .  .  We  would  want  to  be  quite  sure  that  the  impact  of  a  price  cut  on  PCMs 
is  proi)erly  identified  so  that  a  valid  financial  analysis  can  be  made." 

On  July  1"),  1971.  the  Data  Processing  Group  presented  its  recommendations 
for  memory  protection  to  the  ilanagement  Review  Committee.  The  fiinal  recom- 
mendations included  pricing  action  and  minimum  memory  but  without  actuall.v 
withdrawing  the  old  machines  an€i  introducing  new  ones  as  had  been  considered. 
The  Group  recommened  increasing  the  rental  and  purchase  price  of  the  370 
CPU's  by  13-23%,  while  reducing  the  price  of  the  various  370  memories  liy  27- 
439^.  In  addition,  mininumi  memory  sizes  would  be  imposed  ranging  from  256.000 
bytes  on  the  135  (compared  with  96,000  bytes  at  announcement  three  months 
earlier)  to  two  megabytes  on  the  165.(45)  The  Management  Review  Committee 
re.iected  the  Group's  recommendations  "on  the  basis  that  pricing  actions  involv- 
ing rental  increases  of  more  than  5-6%  would  be  an  irrational  business  move." 
After  further  consideration,  the  Group  reported  back  that  "any  plan  formulated 
within  paramters  outlined  by  'SIRC  is  inadeciuate  to  meet  objectives."  After 
further  discussion  and  consideration  of  various  alternatives,  the  "MRC  concluded 
that  any  rental  reductions  at  levels  permissible  to  good  business  judgment  sh.ould 
be  excluded  on  the  basis  of  their  minimal  contribution  to  strategic  objectives 
when  balanced  against  their  undesirable  revenue  effect."  The  final  decision 
was  to  raise  the  CPU  prices  by  no  more  than  8%.  cut  the  purchase  price  of  the 
155-165  memory,  and  make  no  change  to  the  rental  price.  (46)  No  combination 
of  actions  could  be  found  that  would  stop  the  competition  in  memory  and  still 
be  justified  by  IBM  as  anything  other  than  an  attempt  to  stop  the  competition  in 
memory. 

TRAf's  plan  for  the  370  Included  core  memories  for  the  155  and  165.  semi- 
conductor m(^mories  using  phase  2i  or  bii*olar  technology  for  the  135  and  145. 
and  semiconductor  memories  using  FET  (field  efi'ect  transistor)  tecbno'ogy  for 
the  125.  The  FET  technology  was  cheaper  than  the  bipolar  but  was  not  expected 
to  be  availal)le  initil  1975  in  quantity.  With  improvements  in  memory  tech- 
nology by  competitors,  IBil  accelerated  its  FET  iirogram  to  the  point  where 
FET  memory  could  be  delivered  in  1973.  (47)  The  155  and  165  Greybooks 
I  extensive  analysis  of  the  machine,  market,  and  strategy  prepared  for  each 
major  product)  prepared  at  the  end  of  1970  (after  announcement  but  before 
delivery  of  the  machines)  showed  that  both  machines  would  he  upgraded  with 
semiconductor  memory  and  virtual  memory  ("relocate")  capability  during  their 
lifetimes.  The  memory  enhancements  were  scheduled  for  delivery  in  Janunry. 
19T4,  \\ith  ivlocate  to  follow  in  June,  1974.  The  initial  assumption  was  that 
relocate  woidd  be  fitted  retroactively  to  previously  delivered  machines.  The  165 
Greybook  stated :  "The  relocate  and  midtiprocessing  features  were  assumed  to 
be  available  to  all  customers  equally.  Thus,  customers  who  purchased  earlv 
systems  requiring  extensive  engineering  changes  to  accomplish  this  feature 
attachment  will  not  pay  a  premium  price."  (48). 

With  the  rapidly  growing  threat  to  memory  during  1971,  IBM  abandoned  the 
idea  of  ui-grading  the  155  and  165  and  revived  tlie  strategv  of  introducing  the 
upgraded  155  and  165  as  new  machines  with  higher  CPU  prices  and  lower 
memory  prices.  By  delaying  the  introduction  of  virtual  memory,  IB:M  cou'd 
combine  the  virtual  storage  and  semiconductor  memory  announcements.  It  could 
then  justify  the  higher  CPU  price  through  increased  performance  and  the  lower 
nioi'iorv  price  through  the  reduced  manufacturing  costs  of  semiconductor 
memory. 

Besides  price,  the  FET  memory  had  many  features  which  increased  tlie  proli- 
lems  of  a  potential  replacement  company,  A  late  1971  IBM  engineering  study  of 
the  potential  methods  a  PCM  company  m.ight  use  to  attach  memory  to  the  IBM 
CPU  concluded  that  "the  ability  for  competition  to  add  to  our  minimum  FET 
memory  configurations  is  a  very  large  and  maybe  even  an  impossible  task."  (49) 
The  primary  difficulty  compared  with  core  additions  was  that  core  memory  was 
in  a  separate  box  while  the  FET  memory  was  inside  the  CPU  sharing  power 
with  other  units.  The  CPU  was  so  designed  that  if  the  competitor  tried  to 
attach  a  separate  box  of  memory,  it  would  need  to  make  changes  in  IBM's  CPU 
40-927—75 54 
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logic.  If  the  competitor  tried  to  replace  IBM's  memory  cards  directly,  be  faced 
jnajor  problems  because  of  differences  between  IBM  specifications  and  standard 
industry  practice,  and  secret  interface  specifications  and  cable  connections 
which  would  not  be  published  or  sold.  The  study  concluded :  "In  short,  we  may 
be  overreacting  in  our  assumptions  to  reduce  the  $12K  slope."  (50)  (to  reduce 
the  FET  memory  price  below  the  $12,000  per  month  per  megabyte  on  the  155 
and  165  core  memory ) .  In  order  to  avoid  losing  money  on  a  needless  price  cut, 
IBM  set  up  the  Kenyon  House  Task  Force  to  evaluate  the  conclusions  of  the 
engineering  study  and  reconsider  the  need  for  a  price  cut.  The  task  force  con- 
cluded that  the  technological  difliculties  of  adding  to  FET  memories  could  be 
overcome  and  the  only  solution  to  competition  was  to  lower  price  enough  to 
prevent  entry. 

As  a  result  of  the  studies,  IBM  announced  tlie  new  versions  of  the  155  and 
1G5  as  the  158  and  168  on  August  2,  1972,  as  part  of  the  SMASH  announcement. 
The  basic  CPU  price  was  raised  36%  on  the  165  (from  $35,640  per  month  on  the 
165  to  $48,600  per  month  on  the  168)  and  54%  on  the  155  (from  $19,980  per 
month  on  the  155  to  $30,700  per  month  on  the  158).  The  memory  price  was  cut 
57%  from  $12,000  per  month  per  megabyte  to  $5200  per  month  per  megabyte. 
In  addition,  a  minimum  of  one  half  megabyte  on  the  155  and  one  megabyte  on 
the  165  was  tied  to  the  basic  CPU ;  IB:M  would  not  sell  or  rent  the  CPU  alone. 
The  drastic  increases  in  CPU  price  and  decreases  in  memory  price  meant  that 
the  total  price  of  the  new  machines  was  higher  in  small  configurations  and  lower 
in  large  configurations  than  the  original  machines.  The  semiconductor  memory 
was  not  made  available  to  the  original  155  and  165,  prohibiting  customers  from 
buying  the  cheaper  CPU  and  putting  on  the  cheaper  memory  as  well.  The  relo- 
cate feature  was  made  available,  but  at  a  high  cost,  $200,000  for  the  155  and 
$400,000  for  the  165.  (51) 

There  is  some  dispute  as  to  whether  or  not  IBM  calculated  the  $5200  price 
for  memory  as  the  price  that  would  drive  all  competitors  out  of  business.  IB^I 
analyst  B.  M.  Hochfeld  testified  at  the  IBM-Telex  trial  (after  leaving  IBM) 
that  he  viewed  the  $5200  price  as  low  enough  to  prevent  competition  from 
entering  the  158-168  memory  market.  (52)  However,  IBM  introduced  charts 
showing  that  the  Kenyon  House  task  force  had  concluded  that  companies  could 
be  viable  selling  FET  memory  at  $3000  per  megabyte  per  month,  enough  to 
allow  a  42%  discount  over  IBM's  price.  (53)  Many  industry  observers  assumed 
that  the  prices  were  designed  to  eliminate  competition.  R.  A.  McLaughlin, 
associate  editor  of  Datamation  wrote  soon  after  the  announcement :  "This  kind 
of  pricing  can't  do  very  miich  for  IBM  revenues,  but  it  may  drive  independent 
memory  suppliers  *  *  *  from  several  weeks  before  the  aimounceinent,  because  the 
substance  of  the  announcement  was  revealed  early  through  a  Telex  court  attempt 
to  prevent  it  from  being  made.  From  July  6,  1972  to  August  3,  1972  (the  SMASH 
announcement  was  made  August  2),  ISIemorex  stock  dropped  31%  while  Telex 
stock  dropped  28%.  Memory  maker  Advanced  Memory  Systems  dropped  25% 
in  the  same  period.  Because  of  the  early  retirement  of  the  155  and  165,  the  move 
was  also  a  Mow  to  leasing  companies  who  purchased  the  machines.  Computer 
lessors  DPF  dropped  22%  and  CIC  dropped  11%  over  the  .Inly  6-August  3  period. 

The  SMASH  announcement  was  IBM's  last  significant  move  against  the  PCM 
companies  to  date.  The  new  products  and  prices  announced  August  2  combined 
with  previous  actions  effectively  stopped  plug  compatible  competition  on  the  370 
machines.  Some  efforts  continued  but  not  enough  to  be  a  threat  to  IBM's  revenue. 
The  focus  of  the  PCM  companies  returned  to  the  360,  where  significant  enhance- 
ments were  made  by  providing  more  and  faster  memory  and  other  peripherals 
than  allowed  by  IBM.  as  well  as  cutting  below  IBM's  prices.  Enough  360's  re- 
main installed  at  present  to  provide  a  large  market,  but  it  is  a  deadend  busi- 
ness unless  some  way  is  found  to  add  on  to  the  new  machines.  The  360's  with 
PCM  core  and  iierijvherals  ai-e  enough  more  powerful  than  the  original  360's  to 
replace  some  370  sales  but  the  limited  number  of  machines  available  has  made 
this  a  rc'titively  unimportant  problem  for  IBM. 

Tlie  1970-1972  war  between  IBM  and  the  PCM  companies  has  been  examined 
in  detail  because  it  is  an  unusually  clear  example  of  a  pui-e  profit  maximizer 
taking  advantage  of  the  stmetural  characteristics  of  the  industry.  If  only  the 
record  of  price  and  product  actions  were  available,  as  is  generally  the  case  in 
industry  studies,  we  could  only  say  that  IBM's  actions  were  consistent  witli  the 
profit  maximization  hypothesis  given  the  structure  of  the  industry.  However, 
because  of  the  documents  revealed  in  the  Telex-IBM  antitrust  case,  we  can  see 
the  information  available  to  the  decision  makers  at  the  time  and  the  way  they 
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-analyzed  it.  This  allows  the  unequivocal  conclusion  that  IBM  was  practicing  a 
very  spohisticated  form  of  profit  maximization  which  included  explicit  evaluation 
-of  the  effects  of  its  actions  on  current  companies  and  potential  entrants. 

The  basic  structural  characteristics  that  are  important  for  imderstanding 
IBM's  actions  are  that  there  are  high  barriers  to  entry  in  the  entire  systems 
market,  but  low  barriers  to  entry  in  the  peripherals  market.  The  barriers  that  do 
exist  in  the  peripherals  market  are  primarily  related  to  brand  loyalty  to  IBM 
(including  a  fear  of  a  mixed  supplier  installation)  and  the  difficulty  of  produc- 
ing exactly  compatible  products  which  will  match  the  IB.M  interface  specifica- 
tions. The  latter  problem  causes  a  time  lag  between  the  time  of  IBM  introduc- 
tion of  a  product  and  the  time  it  can  be  copied.  This  time  lag  reduces  the  rental 
life  of  the  competitive  product  and  gives  IBM  some  time  after  a  new  product  in- 
troduction without  competition.  Additional  barriers  to  entry  in  the  peripheral 
market  include  the  need  for  capital  to  finance  a  rental  business  and  some  econ- 
omies of  scale  which  give  IBM  a  manufacturing  advantage.  It  is  important  to 
note  that  the  economies  of  scale  are  small  enough  that  the  PCM  companies  could 
make  a  satisfactory  profit  while  undercutting  IBil's  existing  price  before  IBM 
took  explicit  action  against  them. 

In  any  situation  where  a  company  possesses  substantial  market  power  in  one 
product  and  less  market  power  in  a  complementary  product,  the  best  policy  for 
profit  maximization  is  to  tie  the  products  together,  refusing  to  sell  the  one  with- 
out the  other.  If  the  products  are  totally  tied  together,  the  company  can  choose 
the  prices  for  each  combination  to  optimize  profit.  However,  tying  products  to- 
gether is  illegal  under  the  antitrust  laws  if  it  expands  market  power.  A  less 
effective  alternative  is  to  increase  the  price  of  the  product  with  barriers  to  entry 
and  price  the  product  without  barriers  to  entry  at  a  competitive  price.  This 
reduces  the  possibilities  for  pric^discrimination  among  various  classes  of  users. 
For  example,  if  the  CPU  is  priced  high  enough  to  gain  as  much  revenue  from 
the  intensive  user  with  low  peripherals  prices  as  would  be  gained  with  a  balance 
■  of  peripherals  and  CPU  prices,  then  it  is  likely  to  be  high  enough  to  drive  the  less 
intensive  user  out  of  the  market  because  he  is  not  compensated  by  the  lower 
peripherals  prices. 

IBM  pursued  a  combination  of  both  strategies,  tying  products  together  where 
it  could  be  technically  justified,  and  raising  CPU  prices  while  reducing  peripherals 
prices  where  tying  could  not  be  defended  legally.  The  integration  of  controllers 
(IFA  for  the  2319  and  ISC  for  the  3330),  and  the  bundling  of  minimum  memory 
with  the  CPU  were  attempts  to  tie  the  market  for  peripherals  and  CPU's  to- 
geth<^r.  The  FTP  on  peripherals  with  its  substantial  price  cut  followed  by  in- 
creases in  CPU  prices,  and  the  158-168  with  substantially  increased  CPU  prices 
and  reduced  memory  prices  were  reallocations  of  the  revenue  between  CPU's  and 
peripherals  to  take  account  of  the  fact  that  IBM  no  longer  had  substantial  market 
power  in  peripherals. 

A  second  aspect  of  market  structure  is  the  disruption  caused  by  equipment  in- 
stallation and  removal,  even  when  compatibility  is  not  a  problem.  This  means 
that  extra  revenue  can  be  obtained  when  a  price  cut  is  necessary  by  requiring 
an  equipment  exchange  to  take  advantage  of  the  price  cut.  This  tactic  was  used 
•effectively  with  both  the  2314  disk  drive  and  the  2420-7  tape  drive.  In  both  cases 
IBM  needed  to  make  price  cuts  in  order  to  remain  competitive.  In  both  cases, 
the  price  cut  products  were  introduced  as  new  products  with  identical  i^erform- 
ance  specifications,  the  2314  as  the  2319  and  the  2420-7  as  *  *  *  involved,  as 
well  as  lack  of  information  or  lethargy  on  the  part  of  some  computer  managers, 
allowed  IBM  to  have  a  competitively  low  price  product  while  still  receiving  the 
higher  rent  from  many  customers  for  some  time  after  the  price  out. 

The  third  structural  characteristic  that  IBM  took  advantage  of  was  the  neces- 
sary time  lag  between  IBM  introduction  of  a  product  and  PCM  introduction  of  a 
replacement.  In  the  early  days  of  PCM  competition,  IBM  overestimated  this  lag 
and  erroneously  felt  that  it  would  make  the  PCM  competition  a  minimal  threat. 
Later.  IBM  introduced  the  fixed  term  plan  and  more  rapid  minor  product  changes 
in  order  to  capitalize  on  the  time  lag.  When  a  new  product  was  introduced,  cus- 
tomers had  little  incentive  not  to  accept  it  on  the  fixed  term  plan  because  no 
competitive  replacement  was  ready.  The  heavy  penalties  for  early  termination 
under  the  FTP  effectively  reduced  the  PCM's  prospects  to  those  customers  finish- 
ing a  lease.  By  making  changes  to  the  products  rapidly  (such  as  switching  con- 
trol functions  between  drives  and  control  units),  IBM  was  able  to  further  reduce 
the  PCM's  marketing  effectiveness  without  reducing  prices. 
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Summary  of  Product  Characteristics 
DISKS  drives 

2311  Primary  direct  access  storage  devices  for  small  scale  360  users,  each 

drive  can  access  seven  million  bytes  (characters)  of  data,  transfers 

data  at  156,000  bytes/second. 
2314  Primary  direct  access  storage  device  for  large  scale  360  users,  each  drive 

can  access  29  million  bytes  of  data,  transfers  data  at  312,000  bytes/ 

second,  must  be  usetl  with  a  2314  controller  which  can  control  up  to 

eight  drives. 
2319A        Three  2314  drives  put  together  in  a  single  box,  attaches  to  an  integrated 

file  adapter  on  the  370  instead  of  a  2314  controller. 
2319B         Same  as  2319A  except  it  attaches  to  a  motlified  2314  controller  for  use 

on  the  360  machines  instead  of  only  with  the  integrated  file  adapter. 
3330  Primary  direct  access  storage  device  for  large  scale  370  users,  each  drive 

can  access  100  million  bytes  of  data,  transfers  data  at  800,000  bytes/ 

second,  originally  used  with  a  3830  controller  which  could  control  up 

to  eight  drives. 
3333  3330  with  some  of  the  controller  electronics  contained  in  the  same  unit. 

3830  Control  unit  for  the  3330. 

3830  II     Control  unit  for  the  3330  after  August,  1972,  controls  up  to  16  drives, 

must  be  used  with  a  3333. 

TAPE  drives 

729  Family  of  second  generation  tape  di'j.ves,  also  used  with  the  3G0. 

2401  Main  familv  of  tape  drives  used  with  the  360,  included  six  models  rang- 

ing from' the  2401-1  which  recorded  data  at  a  density  of  800  bytes/ 
inch  and  transferred  data  at  30,000  bytes/second  to  the  2401-6  which 
recorded  at  1600  bytes/inch  and  transferred  data  at  180,000  bytes/ 
second. 

2420  New  family  of  tape  drives  announced  in  1968  for  use  with  late  360  s  and 

370's,  included  2420-5  which  transferred  data  at  160,000  bytes/ 
second  and  the  2420-7  which  transferred  at  320,000  bytes/second. 

3420  A  slight  revision  of  the  2420  family  announced  in  1970,  the  3420-5  and 

3420-7  are  identical  in  performance  to  2420-5  and  2420-7. 

References 

1  IBM  "A  Plug  Compatible  Manufacturer  Overview,"  December  13, 1970  (Telex 
v.' IBM,  Plantiff's  Exhibit  142),  (further  references  to  Telex  v.  IBM, 
Piantiff's  Exhibit  are  designated  by  PX) . 

2.  IBM,  "Management  Committee  Minutes  and  Charts,"  July  15, 1968  (PX  3S4B- 

3    IBM,  "Management  Committee  Minutes,"  July  30,  19G9  (PX  385-039). 

4.  IBM,  "Peripherals  Task  Force  Flip  Charts,"    (PX  52),  quoted  in  "Telex\s 

Proposed  Findings  of  Fact  and  Conclusions  of  Law  Relating  to  Telex's 
Antitrust  Claims,"  p.  50. 

5.  IBM,  "Peripherals  Study."  June 25, 1970  (PX41). 

6.  IBM,  "O.  J.  Hesner  to  H.  E.  Cooley,"  May  4, 1970  (PX  31) . 

7.  IBM,  "Peripherals  Study,"  June  25,  19(0  (PX41). 

8.  IBM,  "Mallard  Financial  Analysis,"  September,  1970   (PX  135).  p.  16. 

9.  IBM.  "Plug  Compatible  Competition,"  December  31,  1970  (PX  162),  p.  5. 
10    IBM,  "Summary  Comparison — IBM — Telex,"  (PX  280). 

11.  IBM,  "Fassig  Charts,"    (PX  671),  quoted  in  "Telex's  Proposed  Findings," 

12.  IB:\i,  "Fixed  Term  Plan  Effect  on  Direct  Access  Storage  Devices,"  (PX  290) » 

1).  4. 

13.  IB:M,  "Plug  Compatible  Competition,"  December  31,  1970  (PX  162),  p.  lo. 

14.  IBM,  "Greybook — Tapes  and  Control  Units,"  February  8,  1971  (PX  114),  pp. 

22,  48. 

15.  IMd.  p.  17. 

16.  IBM,  "Phase  II  Forecast,  Aspen  I,  Monarch,"  June  15,  1970  (PX  272),  p.  9. 

17.  IBM.  "Greybook— Tapes  and  Control  Units,"  February  8,  1971    (PX  114), 

p.  22. 

18.  IBM,  "Plug  Compatible  Competition,"  December  31,  1970  (PX  162),  p.  33R. 

19.  IBM,  "Greybook— Tapes  and  Control  Units,"  p.  84. 


5081 

20.  '"Telex's  Proposed  Findings, "  p.  73. 

21.  IBM,    "Quarterly   Product   Line   Assessment,"    March    16,    liiTl    (PX   224), 

p.  162. 

22.  ir.M.  "PCM  Control  Book,"  September  28,  1971   (PX  344),  p.  2. 

23.  IBM,  "Plus  Compatible  Competition,"  December  31,  1070   (PX  1(52),  p.  20. 

24.  IBM.   "Management  Review  Committee  Minutes,"  May  6,  1971  (I'X  391A- 

054). 
2o.  IBM,   "Lease  Plan-  Plug-Compatible  Manufacturers,"    (PX  141A). 

26.  IBM.  "Management  Review  Committee  ]Minutes,"  May  20,  1971   (PX  391A- 

0.57 ) . 

27.  Various  articles,  Datawaiion  XVII    (July  1,  July  15,  1971). 

28.  IBM.  "Fixed  Term  Plan  Elffect  on  Direct  Access  Storage  Devices,"  (PX  290), 

pp.  7.  8.  quoted  in  "Telex's  Proposed  Findings,"  pp.  95,  96. 

29.  IBM.  "Reaction  to  FTP,"  July  19,  1971  (PX  331). 

30.  IBr^r.  "Fixed  Term  Plan  Effect."   (PX  290).  p.  5. 

31.  IBM,    "Quarterly    Product    Line   Assessment,"    December,    1971    (PX    129), 

p.  106.  quoted  in  "Telex's  Proposed  Findings,"  p.  96. 

32.  IBM.   "FTP   Decreased   Order  Rate   by  447c,"    (PX   670). 

33.  Telex.  "Telex  Stock  Value,"   (PX  681). 

34.  IBM,  "F.  A.  Powell  to  D.  P.  Pliypers."  August  5,  1971   (PX  1.52). 

35.  "Director    Final    Functional    Specification,"     (PX    253),    p.    11,    quoted    in 

"Telex's  Proposed  Findings,"  p.  101. 

36.  IBM,  "T.  Y.  Learson  to  P.  J.  Rizzo,"  April  20.  1970   (PX  472). 

37.  IBM,  "Memorv  Analysis,"  June  29,  1970   (PX  279). 

38.  IBM,   "XS-370  Announcement,"  June  5,  1970    (PX  306),  p.  27. 

39.  Il)i(J..  p.  28. 

40.  IBM.  "A.  :\I.  Aldrich  to  J.  R.  Opel,"  June  5,  1970  (PX  306),  p.  1. 

41.  IBM.  "Grey book— System  370  Model  135,"  February,  1972  (PX  115),  p.  36. 

42.  IbiiJ..  p.  41. 

43.  IB:M,  "B.  M.  Hoclifeld  to  D.  J.  Perry."  March  15.  1971  (PX  1-53),  pp.  3.  4. 

44.  IBM.  "B.  M.  Hochfeld  to  D.  van  Alderwerwelt."  March  17.  1971   (PX  154), 
4'5.  IBM.  "Management  Review  Committee  Minutes,"  July  15,  1971   (PX  S91A- 

088),  pp.  10,  13. 

46.  Ibid. 

47.  IBM,  "IBM's  Proposed  Findings  of  Fact  and  Conclusions  of  Law  Relating 

to  Telex's  Antitrust  Claims."  p.  210. 

45.  IBM,  "Greybook— System  370  Model  165."  .Tanuary,  1971  (PX  118),  pp.  24, 

27,  and  "Greybook— System  370  Model  155,"  November  14,  1970  (PX  117), 
p.  11. 

49.  "Plan  29B — PCM  Memory  Assumptions  for  Olympus,  Pisces,  and  Phoenix," 

October  21,  1971   (PX  375). 

50.  Ibid. 

51.  R.  A.  McLaughlin.  "IBM's  Virtual  Memory  370's,"  Datamation  XVIII   (Sep- 

tember. 1972).  p.  58-61. 

52.  Hochfeld  transcript,  p.  1762,  quoted  in  "Telex's  Proposed  Findings,''  p.  114, 

53.  IBM,  "IBM's  Proposed  Findings,"  p.  214. 

54.  R.  A.  McLaughlin,  "IBM's  Virual  Memory  370's,"  p.  61. 


Exhibit  3. — Paper  by  Gerald  Broelc  Re  Structural  Reorganization  of 
Computer  Industry 
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Analyse 
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February  22, 1974 

[Note. — This  paper  was  prepared  for  use  of  the  Subcommittee  on  Antitrust  and  Monop- 
oly under  a  contract  between  the  author  and  the  Committee  on  the  Judiciary  of  the 
United  States  Senate.  It  is  not  to  be  construed  as  the  statement  or  position  of  the  com- 
mittee or  any  member  thereof.  ] 

SUMMARY 

This  paper  first  reviews  the  known  relationships  between  an  industry's  struc- 
ture and  its  economic  performance.  These  studies  indicate  that  barriers  to  the 
entry  of  new  firms  into  an  industry  is  a  greater  cause  of  poor  economic  per- 
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formance  than  high  concentration.  The  stimctiire  of  the  computer  is  then 
reviewed,  showing  that  the  industry  is  highly  concentrated  with  one  firm 
controlling  about  70%  of  the  market,  and  that  barriers  to  entry  are  extremely 
high.  The  wealvnesses  that  exist  in  the  performance  of  the  industry  are  shown 
to  be  a  result  of  barriers  to  entry.  Consequently,  in  order  to  optimize  economic 
performance,  the  proposed  reorganization  is  designed  to  reduce  barriers  to  entry 
while  avoiding  either  disruption  of  current  customers  or  losses  in  the  efficiency 
of  operations. 

The  proposed  reorganization  is  to  split  IBM  into  four  companies:  (1)  a 
peripheral  company  containing  all  of  IBM's  production  and  research  facilities 
related  to  peripheral  equipment,  (2)  a  maintenance  company  containing  all  of 
IBM's  maintenance  personnel,  (3)  a  marketing,  leasing,  and  consulting  company 
containing  all  of  IBM's  marketing  personnel  and  consulting  and  application 
programming  capability,  (4)  a  central  processing  unit  company  which  would 
produce  CPU's  and  system  control  programming.  Discussion  of  the  proposed  new 
companies  indicates  how  barriers  to  entry  would  be  reduced  and  examines  poten- 
tial problems  that  could  arise  with  the  proposed  reorganization. 

/.  Background  Economics 

In  considering  the  possible  reorganization  of  the  computer  industry,  one  of 
the  first  questions  is  what  economic  science  can  tell  us  about  the  relationships 
between  an  industry's  structure  and  its  economic  performance.  The  confidence 
with  which  the  structure-performance  links  can  be  predicted  is  also  a  measure 
of  the  confidence  with  which  we  can  prescribe  structural  reorganization  as  the 
cure  for  performance  problems.  If  the  structure-performance  links  are  weak 
or  unpredictable  then  we  cannot  be  sure  what  the  results  of  any  particular 
reorganization  will  be ;  if  they  are  strong  and  regular,  we  can  predict  with 
confidence  the  economic  results  of  any  proposed  reorganization  of  the  industry. 

Economic  theory  gives  the  most  definitive  results  for  highly  simplified  market 
structures  such  as  perfect  competition  or  pure  monopoly.  The  computer  industry, 
as  with  most  major  U.S.  industries,  can  be  classified  as  an  oligopoly.  Theoretical 
results  relating  oligopoly  structure  to  an  industry's  economic  performance  are 
very  weak  because  of  the  many  possible  variations  in  oligopoly  behavior.  Although 
economic  theory  cannot  provide  definitive  relations  between  variations  in  the 
structure  of  an  oligopoly  and  variations  in  its  performance,  the  theory  can. 
be  used  as  a  guide  for  gathering  and  analyzing  data  to  formulate  the  structure- 
performance  links  empirically. 

Economic  theory  tells  us  that  the  conduct  of  an  industry  (price  and  product 
strategy,  research  and  innovation,  advertising  level,  attempts  to  coordinate 
actions  with  other  firms  in  the  industry)  should  be  a  function  of  the  industry's 
structure  (number  and  size  distribution  of  firms  and  barriers  to  entry).  With 
low  concentration  and  low  barriers  to  entry,  the  industry's  conduct  should  ap- 
proach that  of  a  competitive  industry,  while  with  high  concentration  and  high 
barriers  to  entry,  the  conduct  should  approach  that  of  monopoly.  Structure 
and  conduct  together  should  determine  the  economic  performance  of  the  industry 
(allocative  efiiciency,  effects  on  income  distribution,  and  progressiveness  or 
technological  innovation )  } 

Precise  definition  of  the  interrelationships  among  the  variables  mentioned  above 
would  obviously  be  extremely  useful  to  antitrust  questions.  If  a  reliable  statisti- 
cal estimate  of  the  structure-conduct-performance  links  existed,  then  we  would 
predict  the  results  of  any  proposed  reorganization  of  an  industry  or  restrictions 
on  its  competitive  analysis  of  the  industry  in  question.  Three  problems  stand  in 
the  way  of  developing  such  an  equation.  The  first  is  that  of  quantifying  the 
variables.  In  quantifying  a  variable  such  as  "number  and  size  distribution  of 
firms",  one  must  use  a  measure  such  as  the  concentration  ratio  (the  percentage 
of  the  industry  controlled  by  the  largest  four  firms).  This  measure  causes  an 
industry  such  as  automobiles  to  appear  more  concentrated  than  the  computer 
industx-y  because  it  combines  the  influences  of  number  of  firms  and  relative 
sizes  of  firms.  Brand  lo.valty  is  a  significant  component  of  barriers  to  entry 
but  can  only  be  quantified  by  such  measures  as  the  advertising/sales  ratio  or 
a  subjective  index  compiled  by  the  researcher.^ 

1  For  an  extensive  study  of  structnre-condnct-performance  interrelationships,  see  F.  M. 
Scherer.  "Industrial  Market  Structure  and  Economic  Performance"  (Chicago:  Rand  Mc- 
Nally  &  Company.  1970). 

2  For  a  study  of  harriers  to  entry  and  the  problems  in  measuring  them,  see  Joe  S.  Bain, 
"Barriers  to  New  Competition"  (Cambridge:  Harvard  University  Press,  1956). 
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The  second  problem  is  that  of  data.  The  data  necessary  is  closely  held  by  the 
coi-porations  involved.  Most  of  the  studies  that  have  been  done  have  used  Census 
Bureau  data  which  is  aggregated  and  classified  in  such  a  way  as  to  protect  the 
confidentiality  of  the  companies.  However,  the  aggregation  also  clouds  the 
economic  significance  of  the  statistics. 

The  third  problem  is  that  the  structure-conduct-performance  links  can  only 
be  expected  to  be  true  in  a  statisitical  sense  and  not  in  every  individual  case. 
Structure  is  an  important  determinant  of  pricing  policy  but  the  industry'^ 
history  and  product  peculiarities  also  play  a  role.  Consequently,  even  with  per- 
fect quantification  of  the  variables  and  perfect  data,  we  should  still  expect  a 
substantial  amount  of  unexplained  variance  in  statistical  studies  of  structure- 
conduct-performance  links. 

Because  of  data  and  classification  problems,  some  of  the  best  research  has 
used  simple  classification  schemes  rather  than  formal  statistical  methods  to 
illustrate  the  relationships.  Very  significant  results  were  found  in  Michael 
Mann's  study  of  the  average  rates  of  return  after  taxes  on  the  stockholder's 
equity  for  thirty  industries  in  the  years  1950-1960.  The  result  are  shown  in 
Table  1. 

TABLE  1— PROFIT  RATES  BY  CONCENTRATION  AND  BARRIERS  TO  ENTRY 

Very  high        Substantial  Moderate 

barriers  barriers    to  low  barriers 

High  concentration 16-4(8)  11-1(8)  11-9(5) 

Moderate  concentration (0)  12-2(1)  8-6(8) 

Note:  The  number  in  parentheses  is  the  number  of  industries  in  each  category. 

Source:  H.  Michael  Mann,  "Seller,  Concentration,  Barriers  to  Entry,  and  Rates  of  Return  in  30  Industries,  1950-60," 
Review  of  Economics  and  Statistics.  XLVIII  (August  1966),  296-307. 

A  measure  of  performance  for  the  industries  is  the  deviation  of  the  profit  rates 
from  the  average  profit  rates  in  the  economy.  Short  term  fluctuations  in  profit 
rates  are  signals  to  investors  to  increase  or  decrease  investment  in  certain  in- 
dustries, but  long  lasting  deviations  from  normal  profit  levels  are  indications  of 
poor  perfoi-mance.  Prices  in  industries  with  abnormally  high  profit  levels  are 
higher  than  the  price  necessary  to  bring  forth  the  needed  production,  and  con- 
sequently the  economy  is  not  allocating  scarce  resources  among  competing  proj- 
ects as  efficiently  as  possible.  Also,  a  sustained  high  profit  rate  causes  a  redis- 
tribution of  income  from  consumers  to  stockholders  compared  to  what  would 
occur  under  competitive  conditions. 

The  average  profit  rate  after  tax  on  stockholder  equity  for  all  U.S.  manufactur- 
ing corporations  for  the  years  1946-1965  was  9.0%."^  Using  this  figure  as  a  cost  of 
capital,  the  Mann  figures  show  that  industries  with  high  concentration  and  very 
high  barriers  to  entry  bad  returns  82%  above  what  was  required,  an  indicator 
of  poor  performance.  Those  with  substantial  entry  barriers  had  profit  rates  24% 
above  the  normal,  and  those  with  moderate  to  low  entry  barriers  had  profit  rates 
24%  above  the  normal,  and  those  with  moderate  to  low  entry  barriers  had  profit 
rates  approximately  equal  to  what  was  required.  Although  the  Mann  study  shows 
the  general  magnitude  of  profit  variations  with  concentration  and  barriers  to 
entry,  it  could  not  identify  the  separate  effects  of  concentration  and  barriers  to 
entry  because  no  industries  were  found  with  very  high  barriers  to  entry  and 
moderate  or  low  concentration. 

Many  studies  have  been  done  using  multiple  regression  techniques  to  relate 
various  measures  of  strructure  to  profit  rates.  Among  the  best  of  these  is  one 
done  by  Comanor  and  Wilson  using  forty-one  consumer  goods  industries.*  Struc- 
tural measures  used  for  explanatory  variables  included  the  advertising/sales 
ratio  and  advertising  per  firm  (representing  product  differentiation  or  brand 
loyalty  as  a  barrier  to  entry ) ,  economies  of  scale,  capital  requirements,  and  two 
measures  of  concentration.  The  most  significant  explanatory  variables  (statisti- 
cally significant  at  the  1%  confidence  level)  were  the  advertising/sales  ratio 
and  capital  requirements,  both  measures  of  barriers  to  entry.  Although  tlie 
Comanor  and  Wilson  equations  showed  an  increase  in  profit  rates  from  an  in- 

3  Lawrence  J.  White,  "The  Automobile  Industry  Since  1945"  (Cambridge:  Harvard 
University  Press.  1971).  p.  251. 

•'William  S.  Comanor  and  Thomas  A.  Wilson.  "Advertising:  Market  Strnctiire  and  Per- 
formance,    Review  of  Economics  and  Statistics  XLIX  (Nov.  1967),  pp.  423-440. 
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crease  in  concentration  without  clianging  barriers  to  entry,  the  rate  of  increase 
calcuhited  was  not  statistically  significant.  The  difficulty  in  measuring  the  sepa- 
rate effects  of  concentration  and  barriers  to  entry  arises  because  the  two  vari- 
ables tend  to  rise  and  fall  together,  so  that  too  few  observations  are  available 
on  their  separate  influences  to  estimate  them  with  confidence.  The  Comanor  and 
AN'ilson  etiuations  explained  46%  of  the  variance  in  profit  rates  for  the  in- 
dustries studied. 

Although  the  separate  influences  of  concentration  and  barriers  to  entry  cannot 
be  estimated  statistically,  they  can  be  identified  through  economic  reasoning. 
A  highly  concentrated  industry  can  coordinate  its  pricing  actions  relatively 
easily  to  raise  prices  above  the  competitive  level.  However,  if  barriers  to  entry 
•are  low  or  nonexistant,  the  high  profits  made  will  be  eliminated  as  new  firms 
enter  the  industry.  The  potential  comitetitors  keep  prices  down  almost  as  effective- 
ly as  actual  competitors  in  the  industry.  The  potential  competitors  are  not  totally 
effective  because  some  difficulties  always  exist  for  new  entrants  and  there  is  a 
time  lag  between  the  time  a  corporation  decides  to  enter  an  industry  and  the 
time  it  achieves  full  production.  Consequently,  we  expect  to  see  higher  profits  in 
highly  concentrated  industries  than  non-concentrated  ones  of  the  same  barriers  to 
entry,  but  the  profits  can  never  rise  very  far  above  the  competitive  level  over  a 
long  period  of  time  in  the  absence  of  barriers  to  entry.  An  industry  with  high 
barriers  to  entry  and  very  low  concentration  also  could  not  raise  profits  very 
far  above  the  competitive  level  because  of  the  difficulties  of  coordinating  prices 
and  avoiding  price  wars.  However,  no  such  industries  exist  or  are  likely  to  exist. 
If  entry  is  blockaded,  there  is  much  more  incentive  for  the  strongest  firms  to 
expand  their  market  shares  than  if  entry  is  free,  which  eventually  leads  to  con- 
centrated industries. 

The  above  conclusions  suggest  that  barriers  to  entry  rather  than  concentration 
should  be  the  primary  concern  of  antitrust  policy.  If  an  industry's  entry  barriers 
can  be  reduced,  it  will  evolve  toward  competitive  performance  naturally  without 
the  necessity  for  governmental  intervention  to  reduce  concentration.  Conversely, 
if  firms  are  split  to  reduce  concentration  but  entry  barriers  remain  high,  the 
industry  will  naturally  evolve  back  to  monopolistic  behavior.  Of  course,  the  best 
way  to  restore  competitive  behavior  is  to  reduce  both  concentration  and  barriers 
to  entry,  but  in  many  cases  direct  deconcentration  could  lead  to  disruption  and 
inefficiency  for  both  the  manufacturer  and  the  customer. 

Because  the  statistical  studies  do  not  aceoinit  for  all  the  variance  in  profit 
rates,  it  is  necessary  to  make  a  complete  study  of  the  computer  industry  to  de- 
termine how  closely  it  conforms  to  the  expected  patterns  in  order  to  determine 
what  reorganization  is  necessary.  It  is  also  necessary  to  study  the  industry  for 
information  on  how  structural  change  would  affect  technological  progress.  Sta- 
tistical results  on  structure-progress  links  are  extremely  poor  and  sometimes 
contradictory,  a  result  of  the  pro))lems  of  quantifying  progi-ess  and  the  oppor- 
tunities for  progress.  And  finally,  it  is  necessary  to  examine  the  industry  to  de- 
termine the  source  and  extent  of  barriers  to  entry,  and  to  determine  what  could 
be  done  to  reduce  those  entry  barriers. 

II.   COMPUTER  INDUSTRY   CHAKACTERISTICS 

This  section  summarizes  the  structure,  conduct,  and  performance  of  the  com- 
puter industry,  emphasizing  the  aspects  of  the  industry  that  are  relevant  to  the 
protilems  of  reorganization.  It  is  based  upon  information  developed  in  an  extensive 
study  of  the  industry  by  the  author .° 

Before  defining  the  market  shares  held  by  various  firms  in  the  industry,  it  is 
necessary  to  define  the  industry.  There  is  no  definitive  economic  answer  to  the 
industry  definition  question.  An  industry  should  include  all  products  which  are 
close  substitutes:!  for  each  other  and  exclude  products  which  are  not  good  sub- 
stitutes for  others  in  the  group.  Because  of  tlie  varying  degrees  of  substitxition 
amnng  different  products,  it  is  necessary  to  choose  definitions  that  relate  to  the 
specific  problem  wtih  which  one  is  concerned.  A  meaningful  definition  of  the 
industry  which  is  suitable  for  this  study  is  general  purpose  computers  and  their 
as.sociated  perpheral  equipment.  This  definition  excludes  analog  computers,  spe- 
cial purpose  computers,  and  data  entry  devices  such  as  keypunch  machines  and 
terminals.  The  logic  behind  this  definition  is  that  we  should  include  computer 

^  For  expansion  and  clarification  of  the  points  mentioned  here  see  Gerald  Brock,  "The 
Fnited  States  Computer  Industry  1956-1973,"  (unpublished  Ph.  D.  dissertation,  Harvard 
University,  1073). 
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systems  which  are  generally  in  competition  with  each  other  and  also  the  equip- 
ment which  must  be  used  with  a  particular  CPU  design  or  set  of  interface 
specifications. 

TABLE  2.— MARKET  SHARES 
I  Percent] 

Next 
Year  IBM    IBM  (internal)      largest  firm         Top  4  firms 

1956 

1958 - 

I960.. 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1970 

1971 

Source:  IBM  internal  figures  taken  from  ISM  Quarterly  Product  Line  Assessment,  November  1968,  p.  13,  Other  figures 
calculated  by  author  from  data  on  computer  installations  in  the  Diebold  Automatic  Data  Processing  Newsletter  and  the 
"Monthly  Computer  Census"  of  Computers  and  Autonution. 

Table  2  shows  the  market  shares  of  IBM,  the  next  largest  company,  and  the 
top  four  companies  together  for  various  years.  All  figures  are  based  on  installed 
machines  during  a  given  year,  rather  than  new  sales  for  that  year.  Because 
computers  are  a  capital  good,  the  proper  measure  of  market  share  is  the  stock  of 
capital  installed  rather  than  the  changes  to  that  stock.  So  long  as  market  shares 
remain  approximately  constant,  the  stock  and  sales  market  share  figures  will  be 
approximately  the  same.  The  major  computer  companies  consider  their  installa- 
tion figures  proprietary ;  consequently  the  calculations  are  based  on  estimates  by 
industry  authorities  of  the  installations  of  each  model  of  computer  in  each  year. 
Confirmation  for  the  general  range  of  the  market  share  figures  is  provided  by 
IBM's  own  estimates  of  its  market  share  for  "systems  and  peripherals"  as  shown 
in  the  second  column. 

An  analysis  of  the  calculated  market  share  figures  shows  that  IBM's  market 
share  generally  rises  with  the  introduction  of  a  new  product  line  and  falls  at  the 
end  of  the  line,  but  has  averaged  around  707c.  IBM's  share  hit  its  high  points  in 
1963  (at  the  peak  of  second  generation  installations  such  as  the  1-101  and  7690) 
and  1968  (at  the  peak  of  third  generation  machines,  primarily  the  System/.360). 
Low  points  were  reached  in  1965  and  1971.  The  IBM  internal  figures  confirm  the 
level  of  IBM's  market  share  but  not  the  pattern  of  market  share  changes.  While 
the  calculated  figures  indicate  a  rise  in  IBM  sliare  from  72.5'/<:  in  1964  to  74.6% 
in  1968,  the  IBM  internal  figures  show  a  drop  in  share  from  75.9%  to  73.3%  over 
the  same  time  period. 

Through  1968,  the  second  largest  firm  by  dollar  value  of  installed  machines  was 
the  Univac  division  of  Sperry  Rand  Corporation.  Univac's  market  share  dropped 
steadily  from  21.3%  in  1956  to  5.6%  in  1968.  After  1962,  no  company  other  than 
IBM  held  over  10%  of  the  market  in  any  year.  The  market  ])attern  became  one 
dominant  firm  (IBM  with  70%  of  the  market),  .seven  major  competitors  (Univac, 
Honeywell,  Control  Data,  G.E.,  Burroughs,  N.C.R.,  and  R.C.A.  with  two  to  eight 
per  cent  apiece),  and  a  number  of  minor  firms  with  less  than  1%  of  the  market 
each.  Concentration  in  tlie  industry  as  expressed  Ijy  the  combined  market  share 
of  the  largest  four  firms  declined  steadily  as  Univac  lost  ground  and  firms  below 
the  top  four  gained  share.  Measured  by  the  four  firm  concentration  ratio,  the 
computer  industry  is  less  concentrated  than  several  other  industries  such  as 
automobiles,  primary  aluminum,  and  flat  glass,  but  no  other  non-regulated  major 
industry  is  so  dominated  by  one  firm  as  the  computer  industry. 

Barriers  to  entry  in  the  computer  industry  can  be  separated  into  economies  of 
scale,  product  differentiation,  and  capital  costs.  Economies  of  scale  form  a  barrier 
to  entry  because  a  new  entrant  must  either  suffer  liigher  costs  than  the  estab- 
lished companies  or  enter  at  a  sufiiciently  large  scale  to  take  advantage  of  the 
economies  of  scale,  with  a  consequent  probability  of  causing  a  decline  in  industry 
price  either  through  excess  production  or  retaliation  by  the  other  firms.  To  study 
economies  of  scale,  the  production  of  computer  systems  can  bo  divided  into  three 
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categories,  mauufacturing,  sales  aud  maiuteuauce,  and  design  and  software,  each 
with  different  cliaracteristics. 

Mauufacturing  economies  of  scale  are  negligible.  A  study  by  IBM  of  its  costs 
of  manufacturing  peripheral  equipment  versus  those  of  competitors  concluded : 
"OEM  costs  are  strikingly  more  similar  than  dififerent  from  IB:M"  and  "OEM  can 
match  our  manufacturing  costs''.^  The  same  study  reported  that  IBM  had  a  15% 
cost  advantage  as  a  result  of  its  circuit  production.  However,  the  advantage  did 
not  extend  to  all  circuits.  A  report  to  IBM's  Management  Review  Committee 
stated :  "in  certain  areas  like  T'L  in  which  costs  are  relatively  independent  of 
volume,  competition  is  estimated  to  have  as  much  as  30%  cost  advantage."  '  On 
the  Aspen  tape  drive  (IBM  2420-5),  IBM's  studies  showed  its  direct  manufactur- 
ing costs  as  $4507  compared  with  $4950  for  competitive  versions  of  the  product. 
The  $443  difference  represents  an  advantage  for  IBM  of  9.S%  of  the  direct  cost 
or  1.8%  of  the  $25,200  selling  price.  On  the  2314  disc  subsystem,  IBM's  direct 
costs  were  given  as  $24,737  compared  with  competitor's  $30,660,  a  $5923  difference 
representing  a  24%  difference  on  the  direct  costs  and  2.5%  difference  on  the 
$237,105  purchase  price.''  Because  the  independents  were  producing  at  very  small 
scales  and  IBM  was  producing  at  a  very  large  scale,  the  IBM  cost  advantages 
indicate  moderate  economies  of  scale.  However,  part  of  the  difference  is  accounted 
for  by  the  superior  performance  specifications  of  the  independent  product  reduc- 
ing the  significance  of  economies  of  scale  in  manufacturing  to  an  unimportant 
baiTier  to  entry. 

Sales  and  maintenance  are  classified  together  because  they  have  similar  econ- 
omies of  scale  characteristics.  Both  activities  are  performed  by  labor  with  very 
little  capital  equipment.  Consequently,  there  are  no  economies  of  scale  of  the 
traditional  type  arising  from  the  indivisibility  of  high  volume  capital  machinery. 
However,  there  is  some  advantage  to  the  larger  firm  because  of  a  reduction  in 
travel  time,  increasing  the  productivity  of  salesmen  and  maintenance  engineers 
and  reducing  the  customer  wait  time  for  service.  Because  of  the  critical  nature 
of  computer  equipment  availability,  a  small  company  may  find  it  necessary  to 
hire  an  inefficiently  large  number  of  maintenance  men  to  be  sure  one  is  on  duty 
near  enough  to  each  installation  to  respond  to  a  problem  with  the  necessary  speed. 
The  economies  of  scale  due  to  travel  time  are  minor  in  densely  populated  metro- 
politan areas,  but  can  become  a  significant  problem  for  a  new  company  trying  to 
expand  into  small  and  medium  size  cities  and  towns.  As  a  result,  sales  of  IBM's 
smaller  competitors  have  been  largely  limited  to  the  major  cities. 

Design  and  software  both  are  characterized  by  high  cost  for  the  first  unit 
produced  and  practically  zero  cost  for  additional  units.  Consequently,  the  unit 
cost  of  production  drops  with  each  additional  unit  produced,  making  it  difficult 
for  a  new  firm  to  compete  with  a  large  estahlished  firm.  Design  and  software  to- 
gether account  for  20%  of  the  total  cost  of  producing  a  computer  system  according 
to  a  survey  of  computer  manufacturers."  The  effective  marginal  cost  is  sub- 
stantially greater  than  zero  in  software  and  design  because  of  the  difficulty  of 
designing  machines  or  writing  software  for  a  large  market.  The  market  is  not 
made  up  of  homogeneous  users  causing  software  to  incur  a  marginal  cost  from  the 
extra  work  required  to  make  it  general  enough  to  serve  a  variety  of  needs.  Gen- 
eral software  also  requires  more  computer  time  in  overhead  than  software 
specialized  for  the  individual  user  or  similar  group  of  users.  In  some  cases  this 
overhead  cost  is  great  enough  to  justify  the  writing  of  modifications  or  additions 
to  the  manufacturer  supplied  operating  system  to  be  paid  for  strictly  by  the 
savings  in  computer  time.  Although  data  is  not  available  to  adequately  evaluate 
the  net  advantage  to  the  largest  firm  from  software  economies  of  scale,  it  appears 
that  IBM's  major  competitors  have  been  able  to  produce  adequate  software  with- 
out prohibitive  costs,  suggesting  that  the  software  advantages  of  the  largest  firm 
are  not  insurmoimtable. 

Two  factors  account  for  the  existence  of  product  differentiation  or  brand 
loyalty  as  a  barrier  to  entry  :  the  difficulty  of  making  rational  computer  selections 
and  the  cost  to  the  customer  of  switching  among  computer  manufacturers.  Selec- 

0  Plahitlff's  Exhibit  25.  p.  25.  in  Telex  vs.  IBM.  Case  No.  72-C-18  and  72-C-89  in  U.S. 
District  Court  for  the  Northern  District  of  Oklahoma,  later  reference  cited  as  Teles  vs. 
IBM. 

'  IBM,  "Manajrement  Committoe  to  Management  Review  Committee  Report,"  October  25, 
1971.  Plaintiff's  Exhibit  391A-142  in  Telex  vs.  IBM. 

8  IBM,  H.  E.  Cooley  Presentation  to  G.  B.  Beitzel,  June  24,  1970,  Plaintlflf's  Exhibit  40 
in  Telex  vs.  IBM. 

»  Software  was  reported  as  10%  of  cost  and  engineering  effort  as  4%.  See  Mohammed  K. 
Hamid,  "Price  and  Output  Decisions  in  the  Computer  Industry,"  Ph.  D.  dissertation,  Uni- 
versity of  Iowa,  1966.  (Ann  Arbor:  University  Microfilms,  Inc.)  p.  203. 
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tion  is  difficult  because  of  the  multi-faceted  nature  of  computer  performance  as 
well  as  uncertainty  about  future  enhancements  or  the  performance  of  announced 
but  undelivered  machines.  Computer  performance  depends  upon  a  variety  of  dif- 
ferent types  of  internal  CrU  operations,  the  speed  and  characteristics  of  several 
kinds  of  input-output  equipment,  and  upon  the  performance  of  the  operating 
system  and  language  compilers.  The  relative  importance  of  the  various  factors 
depends  upon  the  actual  job  being  considered.  Consequently,  there  is  no  single 
measure  of  computer  performance  that  can  serve  as  a  valid  ranking  of  the  rela- 
tive performance  for  all  computers  except  in  relation  to  a  single  well-defined 
computing  task.  The  only  way  to  get  an  exact  performance  rating  for  potential 
computers  on  a  given  customer's  applications  is  to  actually  program  all  of  his 
applications  for  each  computer  and  run  them  under  production  conditions.  The 
programming  effort  involved  makes  this  prohibitively  expensive  for  most  cus- 
tomers. It  is  impossible  if  at  least  one  of  the  potential  computers  is  not  yet  in 
production  status  or  is  not  available  for  test  runs,  a  common  situation.  Decisions 
for  most  customers  are  based  upon  guesses  or  estimates  about  the  computer's 
performance.  The  methods  include  rough  estimates  from  the  basic  performance 
parameters  of  the  machine  (memory  access  time,  tape  si)eed,  etc.),  published 
comparisons  using  typical  jobs,  simulation  studies  of  performance,  and  partial 
benchmarking  by  programming  one  or  more  common  jobs  of  the  user. 

Because  of  the  impossibility  of  easily  comparing  the  performance  of  various 
computers,  managers  responsible  for  computer  selection  show  considerable  dis- 
agreement as  to  the  criteria  thnt  should  be  used.  E.  G.  Schuster  gathered  recom- 
mendations for  computer  selection  in  a  hypothetical  case  from  498  computer 
managers.  Each  person  in  the  study  was  supplied  with  information  about  the 
potential  systems,  including  the  price  and  a  presumed  certain  figure  for  the 
amount  of  time  each  system  required  to  perform  the  user's  jobs,  eliminating  the 
performance  uncertainty  discussed  above.  Thus  it  was  possible  to  make  a  purely 
economic  decision  for  this  simplified  case. 

In  analysing  the  results,  Schuster  found  that  the  current  manufacturer  was 
chosen  26  out  of  27  times  if  other  factors  were  equal.  If  a  competitor  offered  a 
20%  price  discount  with  equal  performance,  the  current  manufacturer  was  still 
selected  one  out  of  three  times.  A  second  generation  computer  was  selected  over 
a  third  generation  one  only  17%  of  the  time  even  when  it  offered  30%  better 
performance  than  the  current  vendor  and  10%  better  than  the  other  competitors 
with  third  generation  systems.  This  indicates  that  computer  managers  consider 
being  up  to  date  in  technology  to  be  significant  for  its  own  sake  rather  than  just 
because  newer  systems  generally  either  have  better  performance  or  are  less 
expensive  than  older  systems.  The  selections  also  indicated  a  preference  for 
extensive  support  personnel  to  be  supplied  by  the  manufacturer.  An  increase  in 
support  covered  by  an  additional  price  increase,  with  an  effective  price  higher 
than  either  the  present  vendor  or  another  competitor,  caused  the  high  support 
company  to  be  chosen  38%  of  the  time,  the  present  vendor  58%,  and  other 
competitor  4%.^° 

The  most  significant  finding  of  the  Schuster  study  was  that  managers  dis- 
agree on  the  proper  selection  criteria  even  when  confronted  with  all  of  the 
relevant  facts  under  presumed  perfect  certainty.  This  is  a  very  unusual  result 
for  tlie  selection  of  a  very  expensive  producer  good  in  which  a  10%  saving  in 
monthly  rental  could  be  more  than  the  salary  of  a  full  time  selection  expert. 
Faced  with  uncertainty  about  the  validity  of  competitors'  claims,  most  managers 
will  remain  with  their  current  supplier  unless  they  are  extremely  dissatisfied 
with  the  service  received,  causing  severe  difficulties  for  a  new  firm  trying  to 
attract  customers. 

The  second  major  cause  of  brand  loyalty  is  the  cost  of  switching  among 
computer  manufacturers.  The  customer  makes  a  large  investment  in  a  data 
base  and  programs  to  perform  his  applications.  The  programs  and  data  are 
specialized  to  a  particular  computer  system  and  are  often  of  equal  or  greater 
value  than  the  computer  hardvvare.  The  degree  of  specialization  of  programs 
and  data  is  a  measure  of  customer  loyalty  to  his  manufacturer.  In  the  extreme 
case  where  all  programs  and  data  were  totally  non-transferable  to  a  competi- 
tive machine,  even  a  competitive  price  of  zero  could  not  entice  the  customer  away 
because  the  cost  of  reconstructing  programs  and  data  would  be  greater  than 
the  savings  in  machine  rental.  The  widespread  use  of  higher  level  programming 
languages  such  as  Fortran  and  Cobol  which  are  similar  across  machine  types 


10  Elmer  G.  Schuster,  "Selective  Demand  Determinants  in  the  Computer  Acquisition 
Process,"  Ph.  D,  dissertation,  The  American  University,  1969  (Ann  Arbor:  University 
Microfilms,  Inc.),  pp.  31-35. 
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has  reduced  but  not  completely  eliminated  tlie  problem.  A  potential  competitor 
must  still  design  his  system  to  exactly  match  the  specifications  of  the  supplier 
whose  customers  he  wishes  to  attract,  or  offer  subtantially  reduced  prices  to 
induce  the  customer  to  pay  the  cost  of  converting.  In  practice,  this  means  that 
most  manufacturers  adopt  the  practices  of  IBM  in  order  to  remain  competitive, 
allowing  computer  standards  to  be  manipulated  for  competitive  advantage.^^ 

The  uncertainty  invitlved  in  computer  selection  combined  with  the  cost  of 
switching  to  a  new  manufacturer  causes  brand  loyalty  to  be  very  strong  in  the 
computer  systems  market,  which  poses  a  formidable  barrier  to  entry.  How- 
ever, two  segments  of  the  market  have  largely  escaped  the  influence  of  brand 
loyalty.  The  plug  compatible  peripheral  manufacturers  produce  identical  copies 
of  IBM  input-output  units  except  for  occassionally  improved  performance.  They 
generally  adopt  all  IBM  standards  including  interface  specifications  with  the 
CPU,  channel,  or  controller  to  which  they  are  attached,  and  design  their 
products  to  be  compatible  with  IBM  stoftware.  Both  the  switching  cost  and 
the  uncertainty  about  performance  are  eliminated,  leaving  a  clear  decision  based 
on  price  and  the  customer's  degree  of  confidence  that  the  competitor  can  per- 
form according  to  his  promises.  The  minicomputer  segment  of  the  market  pro- 
duces relatively  simple  products  which  are  more  easily  compared  than  larger 
computer  systems.  The  CPU's  and  i)eripherals  are  often  sold  separately  and 
thus  each  can  be  compared  with  its  competition  rather  than  having  to  compare 
the  entire  package.  E'xtremely  rapid  growth  in  the  minicomputer  segment  of  the 
market  has  meant  that  competition  has  been  primarily  for  new  customers  with 
little  emphasis  on  luring  away  the  established  customers  of  another 
manufacturer. 

High  capital  requirements  form  a  barrier  to  entry  because  of  the  differential 
cost  of  borrowing  funds  between  new  and  established  companies,  putting  the 
new  company  at  a  competitive  disadvantage.  Besides  the  higher  cost  of  capital 
for  a  new  company,  the  necessary  capital  may  not  be  available  at  all.  Higli 
capital  costs  are  a  particularly  important  barrier  to  entry  when  combined  with 
product  differentiation.  Product  differentiation  increases  the  time  between 
initial  production  and  profitability  while  the  new  company  tries  to  overcome 
the  customers'  preference  for  established  firms.  This  both  increases  the  amount 
of  capital  necessary  (to  pay  for  extensive  losses  as  well  as  production  facilities) 
and  makes  it  more  difficult  to  raise  capital  because  of  the  adverse  effects  on  the 
company's  stock  price  of  showing  a  loss  for  several  years. 

In  the  computer  industry,  capital  requirements  are  correlated  with  economies 
of  scale  and  product  differentiation.  In  the  minicomputer  and  plug  compatible 
peripheral  segment  of  the  market  where  software  and  product  differentiation 
are  of  relatively  minor  importance,  the  initial  capital  requirements  for  entry 
are  extremely  low.  The  two  minicomputer  leaders.  Digital  Equipment  and  Data 
General,  each  began  with  initial  capital  of  under  $100,000,  and  then  raised  more 
with  public  stock  offering  for  expansion.  IB^NI's  analysis  of  a  hypothetical  new 
entrant  into  the  plug  compatible  memory  business  concluded  that  a  viable  com- 
pany could  be  established  using  $75,000  initial  capital  from  the  founders,  a 
private  placement  the  second  year,  and  a  public  stock  offering  the  third  year.'^ 
Although  companies  in  this  category  may  experience  difficulty  raising  needed 
expansion  funds  on  the  stock  market  from  time  to  time,  the  capital  requirements 
for  entry  are  so  moderate  that  they  cannot  be  considered  a  barrier  to  entry. 

In  the  business  systems  market,  capital  requirements  are  an  almost  insur- 
mountable barrier  to  entry.  A  firm  must  offer  a  variety  of  products  including 
CPU's  and  a  vride  range  of  peripherals,  together  with  extensive  software  and 
support  to  be  taken  seriously  in  the  business  systems  market.  The  necessity 
of  offering  many  products  combined  with  the  economies  of  scale  that  exist  in 
software  makes  a  large  firm  necessary  for  efficiency.  In  addition,  the  new  entrant 
finds  a  reluctance  to  buy  his  product  because  of  the  conversion  cost  and  poten- 
tial disruption  to  the  customer's  operation  if  the  new  company  should  fail  to 
deliver  as  promised  or  go  out  of  business.  Consequently,  he  must  offer  large 
discounts  over  the  established  companies  in  order  to  attract  new  business,  and 
incur  substantial  losses  until  his  reputation  is  established.  Because  the  total 
capital  costs  are  dependent  upon  how  long  it  tcikes  to  achieve  respectability  in 

"For  a  (lisonssion  of  the  problem  of  computer  standards,  see  Gerald  Brock,  "Competi- 
tion. Standards,  and  Self-Re?ulatinn  in  the  Computer  Indnstr.v."  in  Caves  and  Roberts 
(ed.).  "Reffuhiting  the  Firm"  (Washington.  D.C.  :  The  Brooliings  Institution,  forth- 
cominir).  .      ,     .  „   -r         «,s 

^2  IBM.  :Memorandum  of  P.  C.  Vilandre  to  L.  S.  Halperin,  "Memory  Analysis"  .Tune  29, 
1970,  p.  8,  Plaintiff's  Exhibit  279  in  Telex  vs.  IBM. 
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the  eyes  of  consumers  rather  than  just  the  cost  of  a  plant  and  equipment,  no 
single  figure  for  capital  costs  can  be  given.  However,  a  good  indication  of  their 
magnitude  can  be  gained  from  the  companies  who  have  entered. 

RCA  seriously  entered  the  computer  industry  with  the  RCA  501  in  June, 
1959  and  never  achieved  sustained  profitability.  The  company  took  a  pre-tax 
write-off  of  $490  million  on  its  computer  operations  after  its  exit  in  September, 
3971.  Robert  Saruoff,  RCA  chairman,  estimated  that  an  additional  $500  million 
investment  would  have  been  required  to  achieve  profitability,  suggesting  total 
capital  requirements  of  more  tnan  a  billion  dollars  over  a  period  of  several 
years  for  effective  entry.^''  Similarly,  G.E.  entered  the  industry  in  July,  1959, 
with  the  G.E.  210  and  exited  (through  merger  with  Honeywell)  in  1970  without 
achieving  profitability.  G.E.'s  actual  investment  in  the  computer  business  is  not 
available  but  from  tiie  market  share  figures,  was  probably  as  large  as  RCA's. 
Although  Uuivac  brought  out  the  first  commercial  electronic  computer,  the  com- 
pany did  not  achieve  sustained  profitability  until  19GG,  causing  a  long  term 
drain  on  capital  to  finance  production  facilities  and  losses.  Assuming  the  figure 
of  $1  billion  for  effective  entry  is  of  the  right  order  of  magnitude,  entry  is 
closed  to  all  but  the  largest  established  corporations.  A  new  company  could  not 
hope  to  raise  that  amount  of  capital,  especially  if  it  was  showing  continuous 
losses  for  five  or  more  years,  and  even  a  large  established  corporation  would 
have  to  be  concerned  with  the  impact  of  an  investment  of  that  magnitude  on 
its  financial  strength. 

The  analysis  of  entry  barriers  is  confirmd  by  the  record  of  entry.  Over  a 
hundred  firms  have  entered  the  computer  field  in  minicomputers  and  plug  com- 
jiatible  peripnerals  in  the  last  ren  years,  as  well  as  several  hundred  more  in 
other  easy  entry  areas  such  as  consulting  and  programming  services,  and  leasing. 
In  contrast,  there  have  been  no  major  entrants  into  the  business  systems  market 
in  the  same  time  period.  Of  the  top  eight  companies  in  1973,  only  Control  Data 
and  Digital  Equipment  were  not  already  in  the  computer  market  with  vacuum 
tube  computers  before  1960,  and  neither  company  has  a  large  share  of  its  busi- 
ness in  the  business  systems  area.  There  has  oeen  a  small  amoant  of  entry  into 
the  business  systems  market  in  recent  years  through  established  companies  ex- 
panding their  product  line.  For  example,  Xerox  Data  Systems  has  moved  from 
a  scientific  orientation  to  mixed  scientific  and  business,  and  Digital  Equipment 
has  expanded  from  minicomputers  into  business  systems,  but  movements  of  this 
sort  account  for  a  very  tiny  fraction  of  the  business  systems  market. 

Business  conduct  is  the  focal  point  of  most  antitrust  investigations  and  trials. 
However,  from  an  economic  point  of  view,  structure  is  the  more  important 
variable.  From  analysis  of  an  industry's  structure  and  economic  reasoning,  one 
can  predict  an  industry's  conduct.  Only  if  an  examination  of  actual  conduct 
reveals  substantially  different  patterns  than  those  predicted  do  we  need  to 
be  concerned  with  conduct  as  a  policy  varialtle.  If  conduct  in  the  industry  follows 
the  expected  patterns  given  the  structure,  then  it  is  reasonable  to  expect  conduct 
to  change  in  predictable  M-ays  with  changes  in  the  industry's  structure.  If  conduct 
changes  are  imposed  without  changing  the  structure  that  led  to  the  previous 
conduct  patterns,  the  firms  in  the  industry  will  have  an  incentive  to  violate  the 
spirit  if  not  the  letter  of  the  conduct  decree.  Consequently,  effective  conduct 
changes  without  structure  changes  require  continuous  court  or  administrative 
agency  supervision,  with  the  attendant  possibilities  for  abuse,  mistakes,  and  the 
stifling  of  creative  effort.  While  structural  change  appears  at  first  sight  to  be  a 
more  drastic  interference  with  the  free  market  than  conduct  restrictions,  in 
reality  structural  change  causes  less  interference  because  after  one  change  the 
firms  are  allowed  to  operate  without  restrictions. 

For  purposes  of  this  summary,  it  is  suflScient  to  state  that  conduct  in  the 
computer  industry  is  in  conformity  with  what  would  be  expected  given  the 
industry's  structure.  Documentation  of  this  fact  requires  extensive  analysis  of 
price  and  product  actions  in  the  industry  and  is  given  elsewhere." 

Economic  performance  consists  of  allocative  efficiency,  income  distribution 
effects,  and  progressiveness  or  technical  progress.  One  measure  of  allocative 
inefficiency  is  the  deviation  of  a  firm's  long  run  average  profit  rate  from  the 
cost  of  capital  in  the  economy.  Table  3  shows  IBM's  profits  for  the  years  19.58- 
1971.  The  17.6%  return  of  after  tax  profit  on  stockholder  equity  is  slightly  higher 
than  the  16.4%  average  return  in  industries  with  high  concentration  and  very 
high  barriers  to  entry  found  in  the  Mann  study."  This  profit  rate  combined  with 

"  W.  David  Gnrrlner,  "Curtain  Act  at  RCA."  Datamation  XVIII  (March.  1972),  p.  34-41. 
"  For  an  analysis  of  conclnet  in  thfi  computer  industry,  see  Brociv,  "The  United  States 
Computer  Industry  1956-1973,"  pp.  150-363. 
^  Mann,  op.  cit. 
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IBM's  sales  level  can  be  shoAvii  to  cause  a  loss  of  approximately  $100  million  per 
year  to  the  economy  through  allocative  inefficiency.^^  This  is  not  money  received 
by  IBM  but  pure  loss  to  everyone  in  the  economy  because  of  lower  efficiency  in 
the  allocation  of  resources  than  would  exist  in  a  competitive  economy.  In  addi- 
tion to  the  pure  loss  of  $100  million,  there  is  a  transfer  of  over  $1  billion  per 
year  from  IBM's  customers  to  IBM  before  tax  profits,  compared  with  the  prices 
that  would  exist  for  IBM  to  earn  an  average  return  on  stockholder  equity. 
Forty-eight  i>er  cent  of  this  transfer  goes  to  the  government  as  corporate  profits 
tax  while  the  remainder  is  an  addition  to  the  wealth  of  IBM  stockholders.  Income 
distribution  questions  cannot  be  answered  without  reference  to  personal  value 
judgments,  but  it  is  unlikely  that  the  transfer  of  income  from  computer  users 
to  IBM  could  be  considered  good  performance  on  the  income  distribution  scale. 

TABLE  3.— IBM  PROFITS  1958-71 
[Dollar  amounts  in  millions] 


Stock- 

After 

Profit 

Stock- 

After 

Profit 

holder 

tax 

rate 

holder 

tax 

rate 

Year 

Equity 

profit 

(Percent) 

Sales 

Year 

Equity 

profit 

(Percent) 

Sales 

1958 

$720 

$126 

17.5 

$1,172 

1965 

2,578 

476 

18.5 

3,573 

1959 

844 

141 

17.3 

1,310 

1965 

3,  323 

526 

15.8 

4,248 

1960_- 

973 

168 

17.3 

1,436 

1967 - 

3,  832 

651 

17.0 

5,343 

1961 

1,185 

207 

17.5 

1.694 

1968 

4,  569 

871 

19.1 

6,888 

1962 

1,381 

241 

17.5 

1,925 

1969 

5.277 

934 

17.7 

7,167 

1963... 

1,592 

290 

18.2 

2.060 

1970 

5.947 

1,018 

17.1 

7,504 

1964 

2,254 

431 

19.1 

3,239 

1971 

6,  642 

1,078 

16.2 

8,274 

Note:  Average  profit  rate,  17.6. 
Source:  IBM  annual  reports. 


In  oi'der  to  consider  improving  the  industry's  performance  in  allocative  effi- 
ciency and  income  distribution  through  structural  reorganization,  it  is  necessary 
to  be  sure  that  IBM's  high  profit  rate  is  a  result  of  barriers  to  entry  and  not  a 
result  of  IBM's  superior  efficiency.  The  question  cannot  be  answered  definitively 
because  of  the  difficulties  of  exactly  measuring  computer  performance  discus.sed 
above.  However,  three  pieces  of  evidence  suggest  that  the  high  profits  are  due  to 
entry  barriers  and  not  efficiency.  First,  in  areas  where  entry  barriers  are  low, 
IBM  has  been  forced  to  cut  its  prices  to  compete,  particularly  with  plug  com- 
patible peripherals.  IBM  has  also  taken  action  to  tie  its  peripheral  products  to 
its  CPU's  and  protect  them  from  competition,  suggesting  that  at  lea.«t  in  periph- 
erals high  profit  margins  were  not  a  result  of  superior  efficiency.  Second,  the 
estimated  economies  of  scale  are  not  great  enough  to  account  for  the  difference 
between  normal  manufacturing  profits  and  IBM's  profits.  And  finally,  a  regres- 
sion equation  relating  computer'  price  and  performance  (as  calculated  by  a 
weighted  average  of  internal  characteristics)  shows  that  IBM  computers  have 
a  statistically  signicant  higher  price  for  equivalent  performance  than  non-IBM 
computers."  The  statistical  result  is  not  definitive  in  itself  because  of  the  varia- 
tions in  software  and  service  provided  by  the  different  manufacturers,  but  it 
helps  to  confirm  the  hypothesis  that  IBM's  profits  are  not  solely  a  result  of 
efficiency. 

Because  of  the  many  opportunities  for  technological  progress  in  the  computer 
industry,  progressivenes.s  is  a  most  important  criterion  of  economic  nerformance. 
If  the  rapid  rate  of  technical  progress  that  has  existed  in  the  industry  could  be 
shown  to  be  a  result  of  its  concentrated  structure,  then  tlie  relatively  ooor  per- 
formance that  has  existed  on  the  allocative  efficiPiny  and  income  distribution 
criteria  could  be  accepted  as  a  necessary  price  for  continuing  progress.  If.  on 
the  other  hand,  progressivenes.s  has  been  retarded  by  the  industry's  structure, 
then  changes  need  to  be  made  in  the  structure  to  improve  the  performanr^e.  An 
evaluation  of  progressiveness  in  the  computer  industry  cannot  be  made  by  simply 
observing  that  technical  progress  has  been  more  rapid  than  in  most  industries ; 
it  is  necessary  to  know  how  technical  progress  would  have  differed  with  a 
differing  structure.  In  the  absence  of  an  opnortunity  to  directlv  observe  pro- 
gressiveness in  an  industry  with  the  same  technical  opportunities  as  the  computer 
industry  but  a  different  sfnirtnrp.  we  can  sul.stitute  observations  on  the  propor- 
tions of  innovations  introduced  by  firms  of  var.ving  sizes  in  the  industry. 

18  Brock.  "The  Unitpcl  States  Computer  Indiistrv  1956-1973,"  pp.  426-467 
^'^  Ihid.  pp.  164-169. 
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An  analysis  of  many  innovations  in  tlie  industry  indicates  that  nearly  all  com- 
panies have  made  substantial  contributions  to  technical  progress."*  xUthough  IBM 
has  contributed  the  most  iunovatiims  of  any  single  company,  its  proportion  of 
contributions  has  been  far  below  its  market  share.  Actual  introduction  of  an 
innovation  requires  both  the  technical  ability  to  produce  the  product  and  the 
market  situation  that  makes  it  profitable.  IBM  generally  has  an  advantage  in 
technical  ability  because  of  its  extensive  research  labs,  but  the  smaller  lirms  have 
more  incentive  to  rush  an  innovation  on  to  the  market.  A  major  innovation  is  one 
method  of  overcoming  IBM's  product  reputation  advantage  because  it  allows  the 
innovator  to  offer  either  a  much  better  product  or  a  much  lower  price  than  the 
proudcts  without  the  innovation.  Probably  the  njost  important  single  innovation  in 
the  industry  was  the  switch  from  vacuum  tubes  to  transisvtors  as  the  basic  circuit 
component.  Recognizing  a  major  opportunity,  four  new  companies  (I'hilco, 
Autonetics.  G.E.,  and  RCA)  entered  the  computer  industry  with  transistor  com- 
puters to  market  against  IBIM's  vacuum  tube  models  before  IBM  delivered  the 
transistor  7090  in  late  1959.  All  innovations  imply  risk  taking.  It  is  generally  to 
IBM's  advantage  to  avoid  taking  the  risk  of  an  untried  concept.  A  new  company 
or  one  trying  to  expand  its  market  share  must  take  the  risk  in  order  to  prove  the 
superiority  of  its  products.  If  the  innovation  is  successful  or  appears  to  be  a 
threat  to  IBM's  market  position,  IBM  can  usually  deliver  a  competitive  product 
before  incurring  a  substantial  loss. 

Besides  risk,  it  is  in  IBM's  advantage  to  avoid  taking  the  lead  because  of 
technical  standards.  For  example,  even  though  the  IBM  7090  was  delivered  after 
the  Philco  2000  system  for  large  scale  users,  the  7090  soou  became  the  dominant 
machine  in  that  segment  of  the  market  throvigh  IBM  vacuum  tube  computer 
upgrades.  Consequently,  Philco  found  itself  at  a  disadvantage  in  competing  for 
ui)grades  because  the  Philco  2000  was  incompatible  with  the  IBM  7090.  IBM  was 
more  protected  from  Philco  competition  by  the  incompatibility  of  the  7090  and 
2000  than  if  IBM  had  delivered  the  7090  earlier  and  allowed  Philco  to  copy  some 
of  its  specilicatious.  The  same  problem  exists  with  the  plug  compatible  peripheral 
nianufacturers.  Because  they  are  dependent  upon  compatibility  with  IBM,  they 
can  make  only  minor  improvements  over  the  announced  IBM  specifications.  Even 
if  the  technology  is  available  to  them,  they  cannot  make  major  advances  such  as 
the  change  from  2314  type  disc  drives  to  3330  type  drives  without  waiting  for  IBM 
to  define  the  specifications  which  must  be  followed. 

From  the  record  of  innovations  in  the  computer  industry,  it  appears  that 
maximum  technical  progress  occurs  with  a  wide  variety  of  firm  sizes.  A  perfectly 
competitive  industry  of  very  small  firms  would  lack  the  financial  resources  for 
very  expensive  development  work  such  as  complex  operating  systems.  However, 
domination  by  one  firm  also  slows  progress  because  of  the  lack  of  incentives  for 
that  firm  to  lead  in  putting  innovations  into  marketable  products.  An  industry 
with  some  very  small  firms  to  introduce  high  risk  products  or  innovations  passed 
over  by  the  larger  ones,  some  medium  scale  firms  of  the  size  of  IBM's  current 
major  competitors  to  provide  sustained  technical  progress,  and  possibly  some 
larger  firms  could  be  expected  to  encourage  technical  progress  somewhat  more 
efficiently  than  the  current  structure. 

///.  Proposed  Reorganization  of  the  Computer  rndii-strii 

In  considering  methods  of  improving  the  performance  of  the  computer  indus- 
try, it  is  necessary  to  evaluate  the  problems  leading  to  poor  performance.  Taa'c 
situations  can  be  distinguished.  The  first  is  poor  economic  performance  based  on 
the  criteria  outlined  in  the  previous  section.  Poor  performance  in  allocative  effi- 
ciency and  income  distribution  arises  from  barriers  to  entry  in  computers.  If  there 
were  no  barriers  to  entry,  excessive  profits  Avould  he  competed  away  by  new 
firms  or  expanding  old  ones  and  thus  could  not  remain  for  long.  The  estimated 
poorer  than  necessary  performance  on  the  progressiveness  criteria  is  also  due  to 
barriers  to  entry.  Without  barriers  to  entry,  new  innovations  from  any  source 
could  be  expected  to  rench  the  market  more  rapidly  than  at  present.  Concentration 
per  se  is  not  a  problem  of  economic  performance  except  insofar  as  it  contributes  to 
barriers  to  entry.  It  is  indirectly  the  cause  of  at  least  part  of  the  poor  economic 
performance,  because  it  is  IBM's  dominance  of  the  industry  which  allows  the 
creation  of  barriers  to  entry. 

The  second  situation  is  poor  performance  on  criteria  that  are  not  strictly 
economic.  Jlore  dispute  is  likely  among  well  intentioned  observers  in  evaluating 
performance  on  these  criteria  because  they  relate  to  one's  own  value  system  and 
political  beliefs.  Chief  among  the  non-economic  criteria  would  be  the  distribu- 

"  Ibid.  pp.  364-~425  for  a  detailed  discussion  of  innovations  in  tlie  computer  industry. 
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tion  of  power.  Concentration  is  tlie  liey  problem  here  and  not  barriers  to  entry. 
Even  with  relatively  free  entry,  IBM  would  have  substantial  control  over  con- 
ditions in  the  computer  industry  with  present  levels  of  concentration.  Because 
of  the  dependence  of  business  and  government  operations  upon  computers,  and 
the  close  ties  of  computer  users  to  manufacturers,  IBM  maintains  tremendous 
power  over  the  functioning  of  modern  economy. 

These  cases  must  be  separated  because  emphasis  on  one  or  the  other  leads  to 
different  remedy  proceedings.  Because  the  author  of  this  paper  is  an  economist, 
the  assumption  taken  here  is  that  optimal  economic  performance  in  the  industry 
is  the  primary  goal  of  the  proposed  reorganization.  This  is  not  meant  to  imply 
that  other  goals  are  unimportant,  but  simply  that  other  goals  are  less  well  de- 
liued  and  less  generally  accepted  than  the  goal  of  good  economic  performance. 
The  economic  approach  allows  one  to  be  objective  about  the  costs  in  terms  of 
economic  performance  of  reaching  other  goals  as  well.  To  illustrate,  suppose  it 
could  be  shown  that  economies  of  scale  existed  in  a  given  industry  up  to  a  scale 
of  operations  equal  to  50%  of  the  entire  market. 

On  purely  economic  grounds,  a  proposal  for  reorganization  of  that  industry 
could  not  have  more  than  two  firms,  because  otherwise  inefficiency  in  production 
would  result.  However,  if  one  believed  that  power  in  the  economy  must  be  dis- 
sipated, lie  would  propose  more  than  two  firms  in  this  hypothetical  industry,  ex- 
plicitly balancing  the  loss  to  the  economy  from  less  eflicient  production  against 
the  gain  from  reduction  in  the  concentration  of  economic  power.  Alternatively, 
if  one  believed  that  power  must  be  controlled,  he  could  propose  a  government 
regulatory  agency  to  oversee  the  industry's  operations,  a  path  that  has  been  fol- 
lowed with  many  industries  which  have  too  high  economies  of  scale  for  effective 
competition.  Because  regulatory  agencies  incur  some  economic  costs  Cat  the 
very  least,  the  salaries  of  the  regulators  and  their  counterparts  in  the  industry 
who  fill  out  forms,  but  often  much  more  substantial  losses  because  of  disin- 
centives to  efficiency),  the  regulation  approach  is  also  a  trade  off  between  eco- 
nomic and  non-economic  goals. 

Both  brand  loyalty  and  capital  costs  are  increased  through  the  vertical  in- 
tegration of  the  major  manufacturers.  The  large  capital  cost  comes  from  the 
necessity  of  setting  up  a  vertically  integrated  organization  to  compete  with  the 
existing  one.  A  potential  entrant  into  the  business  systems  market  cannot  manu- 
facture just  CPlT's ;  he  must  introduce  a  complete  line  of  CPU's  and  peripheral 
equipment,  as  well  a.'*  software,  maintenance,  and  other  support  services  in  order 
to  compete  for  customers  mth  the  established  companies.  Consequently,  capital 
costs  are  much  higher  than  they  would  be  if  entry  was  possible  into  only  one 
segment.  Vertical  integration  increases  brand  loyalty  because  it  contributes  to 
the  difficulty  of  evaluating  equipment  or  switching  among  manufacturers.  An 
integrated  organization  has  no  incentive  to  make  the  component  parts  of  its 
computer  compatible  with  other  parts  produced  b.v  different  manufacturers. 
Consequently,  a  user  must  compare  entire  systems  rather  than  specific  devices, 
causing  a  decrease  in  the  accuracy  of  the  comparison.  If  the  user  decides  that  a 
competitive  system  is  superior  to  his  present  one,  he  must  replace  the  entire  sys- 
tem rather  than  only  the  superior  devices,  causing  increased  costs. 

The  above  analysis  leads  to  the  conclusion  that  the  most  improvement  in  eco- 
nomic jierformance  would  come  about  through  a  division  of  IBM  into  several 
companies  by  function,  peripherals,  CPU's,  maintenance,  etc.  Although  each  com- 
pany would  dominate  its  market,  barriers  to  entry  would  be  low.  Many  variants 
of  a  functional  reorganization  plan  are  possible.  The  final  plan  chosen  should  be 
the  one  with  the  least  disruption  to  customers  or  to  IBM  operations.  If  two 
operations  are  ordinarily  handled  together  and  there  is  no  strong  economic 
reason  for  separating  them,  they  should  be  left  together  to  minimize  disruption. 
Much  of  the  information  on  IBM's  current  internal  operations  that  would  be 
necessary  to  formulate  an  exact  efficient  plan  is  not  availal)le  to  the  author. 
The  plan  presented  below  should  be  treated  as  an  example  of  the  type  of  re- 
organization that  would  improve  performance  with  minimal  disruption.  The  prin- 
cipal of  functional  reorganization  can  be  firmly  established  with  current  informa- 
tion from  economic  analysis,  but  the  final  details  of  which  division  should  go  to 
which  new  company  cannot  be  determined  without  more  complete  information  and 
analysis  of  the  problem  by  persons  in  the  relevant  disciplines  other  than  econ- 
omies. The  reorganization  proposal  has  four  objectives:  (1)  eliminate  or  dras- 
tically reduce  barriers  to  entry,  (2)  minimize  disruption  or  confusion  on  the 
part  of  computer  users,  (3)  preserve  the  current  operating  efficiency  of  the  IBM 
organization,  and   (4)   avoid  conduct  restrictions  that  will  require  continuous 


5693 

court  supervision  or  put  unreasonable  restraints  on  the  freedom  of  the  new 
companies.  No  proposal  can  fully  meet  all  four  objectives  because  of  the  basic 
technology  of  the  industry.  For  example,  the  existence  of  economies  of  scale 
in  the  software  segment  indicates  that  software  ought  to  be  left  as  a  single  com- 
pany to  meet  objective  3,  but  leaving  software  together  means  that  substantial 
barriers  to  entry  remain  at  least  in  that  segment.  The  author  has  used  the 
criterion  of  economic  performance  when  faced  with  a  choice  between  objectives. 
Generally,  this  means  that  objectives  2  and  3  have  been  emphasized  at  the  ex- 
pense of  objective  1  because  the  economic  performance  gains  from  a  small  de- 
crease in  barriers  to  entry  are  not  great  enough  to  outweigh  the  economic  costs 
of  substantial  disruption.  Because  of  the  critical  nature  of  computers  in  the 
economy,  significant  user  disruption  could  have  consequences  well  beyond  the 
computer  industry  itself. 

All  of  IBM's  maintenance  operations  should  be  made  into  a  single  independent 
company,  referred  to  here  as  Maintenance  Company.  All  of  IBM's  current 
Field  Engineering  personnel,  including  managers  and  supervisors,  would  become 
part  of  the  new  company.  IBM's  current  inventory  of  spare  parts  for  maintenance 
purposes  would  be  turned  over  to  the  new  company.  The  Maintenance  Company 
would  be  given  non-exclusive  rights  to  the  current  maintenance  manuals  and 
wiring  diagrams  for  IBM  equipment.  Copies  would  also  be  made  available  to  any 
interested  party  at  reproduction  cost.  All  maintenance  contracts  currentl.v  in 
force  with  IBIM  would  go  to  the  Maintenance  Company.  Maintenance  for  IBM 
machines  currently  on  rent  would  be  assigned  to  the  IMaintenance  Company, 
initially  at  current  IBM  rates,  unless  the  customer  chose  to  make  alternative 
arrangements.  Where  maintenance  personnel  now  share  office  quarters  with  other 
IBM  services,  the  Maintenance  Company  could  continue  in  the  same  quarters  by 
paying  a  commerically  reasonable  rent  to  the  other  company  involved  for  a  transi- 
tional period,  but  the  company  should  be  required  to  relocate  its  personnel  within 
a  reasonable  time  to  assure  independence  from  other  IBM  operations. 

All  of  IBM's  peripheral  equipment  operations  should  be  separated  into  an 
independent  company,  here  designated  as  Peripheral  Company.  All  manufac- 
turing facilities  for  producing  discs,  tapes,  printers,  card  readers,  terminals,  or 
nther  types  of  input-output  equipment  would  go  to  the  Periphei-al  Company. 
The  company  would  also  receive  facilities  related  to  non-integrated  controllers, 
but  not  for  integrated  controllers,  memory,  or  CPU's.  Research  laboratories 
related  to  peripheral  equipment  would  also  go  to  the  Peripheral  Company. 
Where  project,'*  related  to  both  periplierals  and  CPU's  occur  in  the  same  labora- 
tory, the  laboratory  should  go  to  the  predominant  activity,  with  provision  for 
transferring  personnel  among  the  laboratories  as  necessary.  All  IBM  patents 
related  to  peripheral  equipment  would  become  the  property  of  the  Peripheral 
Company.  The  company  would  receive  all  peripheral  equipment  owned  by  IBM 
and  not  currently  installed  with  a  customer,  but  not  the  inventory  of  peripherals 
on  rent.  All  orders  placed  for  IBM  peripheral  equipment  would  automatically 
become  orders  for  eqiiipment  from  the  Periplieral  Company,  unless  the  cus- 
tomer changed  the  order.  The  Peripheral  Company  would  not  be  assigned  IBM 
sales  or  maintenance  personnel,  but  all  other  personnel  associated  with  pe- 
ripheral equipment,  including  production,  research,  and  management  personnel 
would  be  assigned  to  the  new  company.  The  company  would  receive  non- 
exclusive rights  to  manuals  and  other  documentation  of  the  interface  between 
peripheral  products  and  CPU's  for  currently  delivered  products  and  future 
products  for  which  IBM  has  already  begun  peripheral  development  work.  Copies 
of  tlie  documentation  received  would  also  be  made  available  to  any  inte'rested 
party  at  reproduction  cost.  Future  specifications  could  only  be  released  to  the 
Peripheral  Company  at  the  same  tiine  and  under  the  same  tenus  as  they  were 
released  to  all  intere.?>ted  companies. 

The  third  company,  ^Marketing  Company,  would  be  IB]M  to  most  customers. 
It  would  receive  the  entire  stock  of  IB:\I  equipment  installed  on  rent.  Rental 
contracts  would  be  split  into  a  maintenance  comi)onent,  assigned  to  Maintenance 
Company,  and  an  equipment  rental  component,  assigned  to  Marketing  Company. 
Marketing  Company  would  receive  IBM's  library  of  application  programs,  in- 
cluding Type  I,  II,  III,  and  IV  programs-,  and  all  programs  classified  as  Program 
Products  except  language  compilers.  It  would  not  receive  System  Control  Pro- 
gramming and  language  compilers.  It  would  receive  complete  rights  to  all  man- 
uals and  documentation  relating  to  its  programs.  It  woiild  receive  nonexclusive 
rights  to  the  releases  of  System  Control  Programming  and  language  compilers 
which  are  currently  in."vtalled  without  separate  rental  charge,  together  with 
40-92T — 75 55 
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their  associated  manuals  and  documentation.  Otlier  interested  iiarties  would 
also  receive  rights  to  those  programs  and  manuals  at  reproductiim  costs.  Market- 
ing Company  would  not  receive  any  rights  to  programs  not  assigned  to  it  which 
are  currently  under  separate  charge. 

ilarketing  Company  would  talve  over  all  of  IBM's  branch  offices  and  the 
personnel  as.sociated  with  them  except  for  maintenance  personnel.  All  Systems 
Engineers,  salesmen,  data  processing  education  personnel,  and  other  people  in 
the  IBM  organization  concerned  with  sales  and  customer  service  would  go  to 
the  Marketing  Company.  All  IB^I  programm(>rs  assigned  to  programs  of  the 
type  taken  over  by  Marketing  Company  would  go  to  that  company.  As  with 
research  personnel,  care  and  flexibility  woubl  lie  neces^sary  to  separate  systems 
programmers  from  applications  programmers  where  both  types  currently  work 
in  the  same  facility.  However,  if  properly  done,  it  should  cause  minimal  dis- 
ruption and  hardship.  The  Marketing  Company  would  receive  no  hardware 
production  or  research  facilities  or  patents.  It  would  contract  for  maintenance 
fr>ervices  and  hardware  from  other  companies. 

The  fourth  company.  CPU  Company,  would  receive  the  remaining  IBM  com- 
]tuter  industry  assets  and  personnel.  This  includes  the  plants  and  personnel 
associated  with  manufacturing  compcments,  memories,  and  CPU"s.  and  the  re- 
lated lalioratories  and  research  personnel.  CPU  Company  would  receive  all  IBM 
]iatents  associated  with  components,  memories,  and  CPU's.  The  company  would 
receive  all  IBM  System  Control  Programming  and  language  compilers,  and  the 
IBM  personnel  assigned  to  program  upgrades  and  program  maintenance,  or  new 
programs  of  that  type.  As  with  the  Peripheral  Company,  the  CPU  Company 
would  receive  all  CPU'.s>,  memories,  or  components  currently  owned  by  IB^I 
but  not  installed  with  a  customer.  Outstanding  orders  for  IBM  CPU'.s  and 
memories  would  automatically  become  orders  to  the  CPU  ccmipany. 

The  division  of  IBM's  stock  could  be  handled  simply  by  giving  each  share- 
holder one  share  in  each  of  the  four  comiianies  for  each  sliare  of  IBM  held. 
I'ast  problems  with  this  method  in  antitrust  dissolutions  have  been  due  to  a 
single  dominant  shiireholder  who  retained  control  over  the  new  companies. 
In  IBM's  case,  the  stock  is  widf^ly  dispersed  with  no  doininant  shareholders, 
so  that  no  joint  control  over  the  four  new  companies  could  be  exercised  hy 
stockholders  owning  sliares  in  all.  IBM's  ctirrent  management  should  be  divided 
among  the  fotir  new  companies  so  as  to  minimize  disruption.  Once  the  manage- 
ment was  divided,  a  ne»v  l)oard  of  directors  could  be  cho.sen  for  each  company, 
subject  only  to  the  reiptirement  that  no  person  sit  on  the  board  of  more  than  one 
of  the  new  companies. 

A  few  temporary  conduct  restrictions  would  be  necessary  to  instire  competition. 
Generally  stated,  the  condition  should  be  that  the  four  companies  could  not  give 
favored  treatment  of  any  kind  to  each  other.  Specifically,  this  means  that  the  CPU 
Comi)any  could  not  relea.se  either  interface  specifications  or  maintenance  infor- 
mation to  the  other  IBM  companies  without  making  it  available  to  any  other 
company  on  the  same  terms.  The  CPU  Compan.v  could  not  provide  parts  on  a  dis- 
criminatory basis.  It  could  not  refuse  to  deal  or  discriminate  among  customers  in 
prices  or  terms  of  .service  unless  the  discrimination  were  price  justified.  The  main- 
tenance company  could  not  sign  an  exclusive  dealing  arrangement  with  any  of  the 
other  companies  that  prohiliited  it  from  maintaining  non-IBM  e(piipnient.  Simi- 
larly, the  marketing  company  cotild  n.of  make  any  arrangements  with  the  other 
IBM  companies  which  restricted  its  freedom  to  market  non-IBM  computers  or 
which  restricted  the  freedom  of  Peripheral  Company  or  CPU  Company  to  sell  to 
other  marketing  or  leasing  companies,  or  directl.v  to  customers.  Because  the  four 
companies  would  each  be  dominant  in  their  segment  of  tlie  market  at  first,  tliese 
conduct  restrictions  would  generally  hold  anyway  under  current  interpretations 
of  the  existing  antitrust  laws,  but  it  could  be  advantageous  to  make  the  restric- 
tions explicit  to  speed  enforcement  if  the  need  sliould  arise. 

Some  of  IBM's  operations  (such  as  the  Office  Products  Division  which  nmkes 
ty))ewriters,  dictating  eciuipment,  and  copiers,  and  Scienc-e  Research  Associates 
which  produces  educational  materials)  are  not  a  i)art  of  the  computer  industry. 
The  non-computer  ojierations  could  be  either  made  a  separate  company  or  assigned 
to  any  one  of  the  four  comjianies  without  .substantial  effect  on  competition  in 
the  computer  industry.  IBM's  foreign  operations  have  not  been  explicitly  con- 
sidered in  this  analysis.  Further  study  would  be  reipiired  to  make  a  recommen- 
dation for  IBM's  foreign  assets. 

The  Maintenance  Company  would  dominate  the  maintenance  industry  in  the  be- 
ginning. However,  it  would  have  only  minor  economies  of  scale  and  some  advan- 
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t:\'j;e  ill  repiitiilidii  as  barriers  to  entry.  Tlie  basit-  barrier  to  iiiaintenaiice  entry, 
IBM  control  over  information  and  parts  distribution.  \YOuld  be  eliminated.  The 
Maintenance  Company  would  write  contracts  with  individnal  users,  hardware 
manufacturers,  or  leasing  or  marketing  companies.  Although  it  would  probably 
only  maintain  IB^I  e(juipiuent  at  lirst.  self  interest  wouid  cause  the  company  lo 
expand  into  the  maintenance  of  non-IBM  machines  in  the  absence  of  collusion  or 
restrictive  agreements  among  the  former  IBM  companies.  We  could  expect  Main- 
tenance Company  to  remain  dominant  in  sparsely  populated  areas  but  to  face 
strong  C(mipetition  in  major  metropolitan  centers,  where  population  density  prac- 
tically eliminates  economies  of  scale.  Assuming  Maintenance  Company  gave  good 
service  and  retained  low  enough  prices  to  avoid  being  driven  out  of  business,  it 
would  probalily  retain  some  advantage  over  independents  simply  through  size  and 
visil)ility.  but  this  would  be  a  small  enough  advantage  that  it  would  not  cause  i)oor 
performance. 

The  separation  of  ^laintenance  Company  is  also  designed  to  reduce  barriers  to 
entry  in  segments  other  than  maintenance  by  providing  a  relialile  maintenance 
service  for  the  equipment  manufactured  by  the  new  entrant.  Some  inedpendent 
maintenance  companies  currently  exist  (such  as  Comma  Cor] >o ration),  but  an 
expansion  of  tlie  independents  as  well  as  the  willingness  of  the  Maintenance  Com- 
pany to  provide  service  to  non-IBM  machines  is  necessary  in  order  to  free  pros- 
l)ective  entrants  from  the  necessity  of  setting  up  their  own  maintenance  services. 
With  maintenance  separate.  IBil  C(»uld  also  lose  control  over  machines  it  had 
sold  rather  than  rented.  Currentl.v,  IBM  can  control  additions  or  modifications 
to  IBM  nuK'hiiies  which  the  customer  owns  l)y  the  threat  to  cut  off  maintenance 
if  tlie  modification  is  harmful  to  IBM"s  competitive  pttsition." 

Very  little  disruption  to  either  customers  or  IBM  oiierations  should  be  caused 
by  separating  tlie  maintenance  organization,  so  the  reduction  in  l>arriers  to  entry 
should  result  in  a  clear  gain  in  economic  efticienc.v.  More  definite  competition 
cimld  be  brought  to  the  maintenance  industry  by  separating  Maintenance  Com- 
pany into  several  companies.  l)ut  the  economic  gain  from  such  a  move  would  prob- 
ably not  be  very  significant.  If  such  a  move  were  desiraltle,  the  Iiest  method  would 
be  to  divide  Maintenance  Conii)any  reg-ionally,  and  then  trust  to  expansion  to 
jirovide  <-ompetition  among  tlie  resulting  companies. 

The  current  barriers  to  entry  in  the  peripheral  industry  are  due  to  IBM  control 
of  the  interface  specifications  between  CPU's  and  peripherals  and  IBM's  ability 
to  vary  the  profit  margins  on  peripherals  and  CPT""s  to  keep  the  same  systems 
]irofit  while  reducing  the  profitability  of  peripheral  production.  Both  of  these 
would  l)e  eliminated  l»y  separating  peripherals  into  a  separate  company.  Tlie 
CPIT  company  would  have  to  release  interface  specifications  so  that  iieripli- 
erals  could  be  made  and  would  be  required  to  release  them  without  favoring  a 
particular  ctmipany.  The  Peripheral  Company  would  have  to  charge  a  profitaI)le 
]irice  because  it  would  have  no  other  products  to  sell.  The  Peripheral  Company 
\vnuld  retain  a  minor  advantage  over  other  companies  through  economies  of  scale 
and  reputation. 

Although  the  (TT  company  would  probalily  continue  to  set  interface  standards 
in  the  beginning,  the  separation  of  peripherals  would  be  a  strong  impetus  to 
standMrdized  interfaces  lietween  CPT''s  and  peripherals.  A  standardized  interface 
would  be  of  great  advantage  to  the  user  because  it  would  allow  him  to  select  from 
a  wide  range  of  CPU's  and  peripherals  and  put  together  the  combination  that  best 
fit  his  needs.  With  the  current  market  structure,  IBM  has  an  incentive  to 
strengthen  the  tie  between  peripherals  and  CPU's  in  order  to  protect  the  exposed 
iseripheral  market.  m:iking  it  unlikely  that  voluntary  standardization  efforts  will 
succeed.  With  the  new  market  structure,  all  companies  involved  would  find  it 
to  their  advantage  to  have  a  standardized  interface,  greatly  increasing  its 
chances  for  success.  The  peripheral  companies  would  desire  it  i>e<ause  it  would 
eliminate  the  need  to  redesign  their  pr(tducts  for  every  new  CPU.  and  the  CPU 
companies  would  welcome  a  staudai-dized  interface  because  it  would  eliminate 
cdiicern  over  whether  or  not  periphei-al  products  would  be  produced  wJiich  could 
be  used  with  their  CPT'. 

The  Peripheral  Company  would  have  no  sales  or  maintenance  personnel  at 
first.  It  could  sell  its  products  thi-ongh  the  :Marketiiig  Company,  or  other  leasing 
companies,  and  could  develop  a  sales  organization.  A  possibh^  v.-iriation  of  tlie 
plan  recommended  here  would  be  to  give  the  Peripheral  Company  some  siiare 

1'' Sep  E.  Drakp  T.iindell.  .Jr..  "IinlepfndfMit  Mpiiiorv  M.ikprs  Wcathcrcil  Maintenanoe 
Storm."  CompntfT  W'drld  VI  (Ma.v  24.  liiTi'i.  ]>.  40.  for  a  report  on  IBM  s  thrpat  to  stop 
niainteuauce  on  IBM  machines  to  which  over-sized  memories  were  attached. 
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of  IBM's  marketing  personnel.  However,  it  appears  that  there  would  be  less 
possibility  for  user  disruption  by  keeping  the  current  marketing  orgamization  in- 
tact. The  Peripheral  Company  would  be  strong  enough  in  the  market  to  survive 
any  temporary  disadvantage  relative  to  other  peripheral  companies  that  oc- 
curred from  its  lack  of  an  integrated  sales  and  maintenance  orgamization.  No 
restrictions  would  be  placed  on  Peripheral  Company's  freedom  to  develop  its  own 
sales  and/or  maintenance  organization  if  it  so  desired. 

The  separation  of  Peripheral  Company  is  designed  to  reduce  barriers  to 
entry  both  in  the  peripherals  segment  and  in  the  CPU  segment.  Currently, 
there  are  a  large  number  of  independent  peripheral  makers  who  could  provide 
peripheral  equipment  to  a  new  CPU  entrant,  but  IBM's  recent  policies  have  left 
the  independents  in  a  precarious  financial  and  competitive  position.  With  a  large 
independent  Peripheral  Company,  we  can  be  confident  that  companies  will  be 
available  which  can  supply  a  wide  variety  of  peripherals  to  be  used  with  any 
CPU  that  comes  on  the  market. 

Software  is  an  inherently  difficult  problem  in  any  proposal  to  make  the  in- 
dustry more  competitive  because  of  its  intrinsic  economies  of  scale.  The  free 
market  competitive  system  simply  does  not  function  efficiently  when  large  econ- 
omies of  scale  are  present  because  it  is  impossible  to  have  enough  companies  to 
provide  competition  without  losing  technical  efficiency.  The  traditional  solution 
ill  the  U.S.  economy  has  been  to  grant  such  industries  monopolies  and  put 
them  under  regulation  (electric  power  companies,  pipelines,  telephone  com- 
panies, etc.).  If  we  followed  this  tx-adition.  we  would  suggest  putting  all  soft- 
ware production  under  a  single  company  and  setting  up  a  commission  to  regulate 
its  price.  The  author  has  rejected  this  solution  for  the  computer  industry  because 
of  the  observed  stifling  effect  of  government  regulation  on  innovation  and  because 
of  the  great  variations  that  are  possible  in  the  quality  of  software.  Although  free 
competition  in  software  does  lead  to  some  wasteful  duplication  of  effort,  it  seems 
more  effective  in  meeting  the  needs  of  computer  users  than  a  single  regulated 
software  firm.  The  ability  of  thousands  of  small  software  firms  to  profitably 
compete  with  the  few  large  ones  suggests  that  effective  economies  of  scale  in 
software  compete  with  the  few  large  ones  suggests  that  effective  economies  of 
scale  in  software  are  not  so  great  as  the  theoretical  analysis  suggests.  In  par- 
ticular, economies  of  scale  are  far  more  limited  in  application  programs  than  iin 
systems  control  programs  because  of  the  great  variety  of  users  needs. 

The  difference  in  economies  of  scale  between  application  programs  and  systems 
control  programs  was  the  basis  for  the  division  of  programming  capability  be- 
tween Marketing  Company  and  CPU  Company.  Competitive  marketing  com- 
panies can  write  application  software  to  supply  the  same  functions  as  that  pro- 
vided by  Marketing  Company  if  needed,  or  other  types  of  application  software 
which  best  meets  the  needs  of  their  customers.  However,  all  customers  must  have 
the  use  of  the  system  control  programs  in  order  to  use  the  machine.  Conse- 
quently, if  Marketing  Company  writes  the  control  programs,  it  could  effectively 
force  all  customers  to  buy  the  control  programs  from  it  or  cause  the  alternative 
firms  to  take  on  the  expensive  and  wasteful  task  of  duplicating  the  system  con- 
trol programming. 

Tlie  Marketing  Company  would  have  some  protection  from  competition  because 
of  its  reputation,  software,  and  extensive  consulting  network.  However,  to  break 
those  up  enough  to  eliminate  barriers  to  entry  would  cause  considerable  user 
disruption.  So  long  as  the  Marketing  Company  is  kept  intact,  the  user  should  see 
little  harm  from  the  reorganization.  Users  who  felt  they  did  not  need  extensive 
advice  could  make  their  own  arrangements  for  various  pieces  of  hardware  and 
maintenance  service.  Those  who  felt  less  confident  of  their  ability  to  evaluate  all 
ef  the  potential  equipment  could  arrange  with  Marketing  Company  or  similar 
competitive  companies  to  find  the  best  combination  of  equipment  for  them  and 
provide  whatever  help  was  needed  in  the  way  of  programming  and  design.  No 
restrictions  would  be  put  on  JIarketing  Company's  freedom  to  price  its  services. 

A  strong  case  could  be  made  for  forming  several  mnrketing  companies  from 
the  current  IBM  organization  instead  of  only  one.  If  INIarketing  Company  were 
divided  according  to  the  current  IB]M  regions,  little  user  disruption  would  result 
because  the  local  organizations  would  stay  intact.  At  first  little  difference  would 
exist  between  a  single  marketing  company  and  regional  marketing  companies,  but 
competition  would  increase  as  the  regional  companies  expanded  out  of  their 
home  regions.  The  primary  reason  for  regional  division  would  be  to  be  sure  that 
MarlvCting  Company  did  not  make  any  official  or  understood  restrictive  agree- 
ments with  the  CPU  Company.  If  Marketing  Company  purchases  from  CPU 
Company  on  an  equal  basis  witli  other  firms,  and  also  makes  a  sincere  effort 


5697 

to  provide  the  best  equipmeut  for  its  customers  from  all  possible  sources  and 
not  just  the  IBM  companies,  then  competition  and  economic  performance  will  be 
satisfactory  with  a  single  Marketing  Company.  If,  on  the  other  hand,  Marketing 
Company  only  offers  IBM  equipment  to  its  customers,  and  CPU  Company  only 
sells  to  Marketing  Company,  the  performance  will  be  unsatisfactory.  Such  a 
restrictive  agreement  would  be  far  harder  to  reach  with  many  marketing  com- 
panies than  with  a  single  one.  The  disadvantage  of  further  dividing  Marketing 
Company  is  that  the  efficiency  of  some  of  the  current  application  programmer 
groups  could  be  disrupted  by  dividing  them.  There  would  also  be  some  loss  in 
ability  to  shift  highly  specialized  personnel  to  various  areas  of  the  country 
when  needed  to  solve  unusual  problems.  The  author  does  not  have  the  informa- 
tion available  to  distinguish  between  the  relative  benefits  of  a  single  Market- 
ing Company  with  a  prohibition  of  restrictive  practices  and  of  a  set  of  regional 
marketing  companies  with  no  restrictions  on  their  conduct.  In  either  case,  the 
marketing  division  would  retain  some  market  power  but  not  enough  to  dominate 
the  industry. 

As  with  the  separation  of  peripherals  and  leasing,  the  separation  of  marketing 
is  designed  to  reduce  barriers  to  entry  in  other  segments  than  marketing.  Because 
Marketing  Company  would  provide  leasing  services  and  customer  contacts,  it 
would  ease  the  problems  of  a  company  trying  to  enter  any  segment  of  the 
computer  business.  One  of  the  Marketing  Company's  functions  would  be  that 
of  a  professional  evaluator  of  available  equipmeut.  It  would  be  easier  for  a 
iiew  company  with  superior  equipment  to  convince  a  professional  evaluator 
of  that  fact  than  to  convince  every  customer.  A  firm  with  special  capabilities 
in  a  narrow  segment  of  the  computer  industry  could  sell  its  products  through 
Marketing  Company  or  its  competitors  without  the  necessity  of  setting  up  a 
complete  customer  service  organization  and  integrated  product  line. 

CPU  Company  would  have  the  most  extensive  economies  of  scale  because 
of  its  production  of  systems  software.  Because  there  are  few  if  any  economies 
of  scale  in  the  actual  production  of  hardware,  it  would  be  desirable  to  separate 
CPU  production  from  control  program  production  in  order  to  allow  competitive 
CPU  makers  the  option  of  purchasing  a  control  program.  However,  such  a 
separation  appears  to  be  technologically  infeasible.  The  design  of  the  CPU  and 
the  control  program  are  closely  intertwined.  Many  functions  can  be  provided 
by  either  hardware  or  software.  A  CPU  Company  which  could  not  produce  its 
(nvn  control  programs  would  be  forced  to  design  new  CPU's  so  that  they  would 
be  iisable  with  the  existing  control  programs  in  order  to  be  sure  that  a  control 
program  would  be  available  when  needed.  Similarly,  the  control  program  writers 
would  be  forced  to  write  programs  according  to  the  specifications  of  existing 
computers.  Inefficiency  and  a  slowing  of  technical  progress  could  be  expected 
from  separating  CPU  and  control  program  operations. 

If  the  companies  are  not  separated,  there  does  not  appear  to  be  a  way  to 
guarantee  alternate  CPU  makers  access  to  the  CPU  Company  control  programs 
without  extensive  regulation.  A  simple  requirement  that  the  CPU  and  Control 
Program  be  priced  and  sold  separately  without  making  one  conditional  upon  the 
other  would  not  be  sufficient.  The  CPU  Company  could  put  most  of  the  price 
on  the  control  program  (which  is  fairly  protected  from  competition  due  to 
economies  of  scale)  and  a  lower  price  on  the  actual  CPU  which  would  have  no 
protection  from  competition.  This  problem  could  be  solved  by  requiring  the 
company  to  make  the  same  profit  rate  on  programming  and  CPU  manufacturing, 
but  that  would  restrict  the  company's  ability  to  respond  to  market  forces  and 
require  regular  supervision.  It  seems  better  to  put  no  restrictions  on  the  pricing 
policies  of  CPU  Company  (other  than  the  exclusion  of  restrictive  agreements 
with  the  other  IBM  companies  mentioned  above)  and  accept  the  necessity  for 
a  competitive  CPU  maker  to  produce  its  own  operating  system.  This  restricts 
the  freedom  of  very  small  firms  to  enter  but  is  not  an  insurmountable  obstacle 
to  medium  size  firms  as  evidenced  by  the  success  of  IBM's  competitors  in 
producing  effective  and  innovative  system  control  programs. 

Although  barriers  to  entry  in  the  CPU  segment  of  the  business  would  still 
exist,  they  would  be  greatly  reduced  because  of  the  existence  of  other  companies 
to  provide  maintenance,  leasing,  marketing,  and  peripherals.  The  necessity 
to  build  an  integrated  organization  with  its  consequent  huge  capital  costs  and 
long  period  of  losses  would  be  gone,  and  the  new  entrant  would  be  faced  with 
the  basic  problem  of  providing  a  needed  product  more  cheaply  than  the  existing 
companies.  The  scope  for  exploitation  of  technical  breakthroughs  by  a  small 
company  would  be  greatly  expanded  because  it  would  not  have  to  provide  all 
the  services  needed  by   the  customer  itself.   The  existence  of  alternate  CPU 
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tonipanies  would  also  reduee  barriers  to  entry  in  the  other  markets  because 
it  would  provide  alternate  sources  of  CPU's  if  CPU  Company  did  not  provide 
the  needed  products  or  charged  a  price  far  above  the  competitive  level. 

Some  reduction  in  barriers  to  entry  in  CPU  production  could  be  gained  by 
prohibiting  Cl'U  Company  from  renting.  However,  that  restriction  would  in- 
crease the  power  of  the  Marketing  Company  by  restricting  customers  who 
wanted  to  rent  from  dealing  directly  with  the  CPU  Company.  On  balance,  it 
appears  that  no  net  gain  in  economic  perfornuince  would  result  from  such  a 
restriction. 

The  above  proposal  should  restore  competition  to  the  industry  wdth  very  little 
user  disruption  or  loss  in  eflBciency.  and  with  little  need  for  continuing  restric- 
tions. However,  continuing  court  supervision  would  be  needed  to  interpret  and 
enfoi-ce  the  ban  tm  restrictive  agreements  among  the  new  companies.  For  exam- 
ple, the  CPU  Company  might  announce  that  it  was  selling  the  system  control 
programs  for  a  flat  fee  which  then  entitled  the  l)uyer  to  reproduce  or  remarket 
them  for  u.se  on  any  number  of  CPU's.  If  the  flat  fee  were  set  very  high,  only 
Marketing  Company  would  find  it  economical  to  pay  the  fee  because  of  its 
large  base  of  customers  to  whom  the  control  program  could  be  resold.  In  this 
case,  a  tie  would  be  created  between  CPU  Company  and  Marketing  Company 
because  neither  individual  customers  or  other  marketing  companies  could  buy 
rights  to  the  control  programs  directly  from  CPU  Company.  Although  a  restric- 
tion on  this  itarticular  pricing  behavior  could  be  written  into  a  dissolution 
agreement,  it  is  unlikely  that  all  pctssible  such  arrangements  could  be  perceived 
at  the  time  of  dissolution.  Conseciuently,  it  would  be  better  to  put  in  a  general 
lian  on  restrictive  agreements  or  pricing  i)olicies  and  allow  the  court  to  inter- 
pret it  in  speciflc  situations  as  they  arose. 

There  is  still  a  possibility  of  non-competitive  conduct  in  the  C(miputer  industry 
even  with  the  dissolution  agreement  in  effect.  The  above  plan  was  chosen  as  the 
best  compromise  between  free  competition  and  avoiding  disruption  to  the  indus- 
try. It  is  possible  that  fiirther  study  of  IBM's  operations  (including  studies  by 
persons  with  technical  skills  not  possessed  by  the  author)  would  indicate  that 
the  proposed  four  comi)anies  could  be  fuither  sulidivided  in  such  a  way  as  to 
improve  performance  over  the  four  company  plan  presented  here. 

No  change  would  be  made  to  companies  other  than  IBM.  The  non-IBM  c<mi- 
panies  control  too  small  a  share  of  the  market  to  block  competiticm  through 
integration.  With  the  increase  in  standardization  that  could  be  expected  to  result 
from  the  reorganizaticm  of  IBM.  customers  would  gain  a  wider  choice  of  equip- 
ment both  from  the  former  IBM  companies  and  new  entralits  to  the  industry,  and 
from  the  existing  integrated  competitors  to  IBM.  because  the  various  pieces  of 
equipment  would  be  more  easily  interchangeable.  Customers  could  make  more 
precise  choices  than  at  present  because  they  could  evaluate  each  piece  of  equip- 
ment individually  rather  than  the  entire  system  at  once.  Customer  choice  should 
l)e  increased,  prices  should  be  rediiced  because  of  freer  entry,  and  the  rate  of 
technological  progress  should  be  increased  because  of  the  increased  ability  of  a 
new  company  to  market  an  innovation.  A  clear  gain  in  economic  performance  can 
be  expected  from  the  proposed  reorganization  of  IBM. 


APPENDIX 

United  States  District  Court  for  the  Southern  District  of  New  York 

(Civil  Action  Xo.  60-Civ  200  Filed:  January  12.  li)69) 

United  States  of  America, 
plaintiff, 


International  Business  Machines  Corporation, 
defendant. 

complaint 

The  I'nited  States  of  America,  by  its  attorneys,  acting  under  the  direction  of 
tlie  Attorney  (ieneral  of  the  United  States,  brings  this  action  against  tlie  defend- 
ant named  herein  and  complains  and  alleges  as  follows  : 

JURISDICTION  AND  VENUE 

1.  This  complaint  is  filed  and  this  action  is  instituted  against  the  defendant 
under  Section  4  of  the  Act  of  Congress  of  July  2.  18(iH»,  as  amended  ( lo  U.S.C. 
S4)  commonly  known  as  the  Sherman  Act.  in  order  to  prevent  and  restrain  the 
continuing  violation  by  the  defendant,  as  hereinafter  alleged,  of  Section  2  of  the 
Sherman  Act  (  L")  T'.S.C.  §2). 

2.  Defendant  International  Business  Macliines  Corporation  has  offices,  trans- 
acts business  and  is  found  within  the  Southern  District  of  New  York. 

DEFENDANT 

3.  International  Business  Machines  Corporation,  hereinafter  referred  to  as 
"IBM,""  is  made  a  defendant  herein.  IBM  was  organized  under  the  laws  of  the 
State  of  New  York  in  1911  and  asusmed  its  present  name  in  11124. 

4.  IBM  is  the  largest  niamifacturer  of  information  handling  systems  in  the 
world.  It  develops,  manufactures  and  markets  electronic  and  punclied  card  data 
l)rocessing  machines  and  systems,  as  well  as  electric  typewriters,  dictation 
equipment,  and  related  supply  items.  In  1067  IBM  had  total  revenues  of  .$5,345,- 
201.000  with  total  assets  of  !i;5,50,S.670.000  and  net  income  of  $651,500,000. 

5.  IBM  conducts  its  worldwide  business  through  11  divisions  and  three  sub- 
sidiaries. The  Service  Bureau  Corporation,  a  wholly-owned,  but  independentl.v 
operated  sul)S!diary,  furnishes  data  processing  services  on  a  fee  or  contract 
basis  to  its  customers  in  the  United  States.  Science  Research  Ass(»ciates.  Inc.. 
acquired  l»y  IBM  in  1964  and  now  operated  as  a  wholly -owned  sulisidiary.  de- 
V(^lops  and  markets  instriictional  and  guichmce  materials  and  a  wide  variet.v 
of  intelligence,  aptitude  and  achievement  tests.  IBM  World  Trade  Corporation, 
another  wholly-owned  sulisidiary.  conducts  all  of  IBM's  business,  excejjt  that  of 
Science  Researi-h  Associates,  Inc.,  in  over  100  countries  out.side  the  United  States. 

TRADE  AND  COitMERCE 

6.  As  used  herein,  a  computer  is  an  electronic  device  which  processes  informa- 
tion as  desired  by  activating  electronic  impulses  in  pre-defined  sequences. 
Digital  computers,  which  represent  over  95%  of  all  computer  sales  and  leases, 
are  machines  which  process  information  which  is  symbolized  by  numerals  and 
processed  in  tliat  form. 

7.  A  computer  system,  sometimes  referred  to  as  an  electronif  data  professing 
system,  consists  of  a  machine  or  a  group  of  automatically  intercomnuniicating 
machine  uiuts  capable  of  entering,  receiving,  storing,  classifying,  computing 
and/or  recording  data,  which  system  includes  at   least  one  central   processing 
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unit  and  one  or  more  storage  facilities,  together  witli  various  input  and  output 
equipment. 

8.  Computer  hardware  includes  all  the  physical  components  used  in  a  com- 
puter system.  Computer  software  includes  the  programming  know-how  and 
materials  necessary  to  make  the  computer  hardware  operative.  Computer 
support  includes  all  manpower  and  other  assistance  necessary  to  make  and 
keep  the  computer  hardware  and  software  operative. 

9.  The  general  purpose  digital  computer  is  one  which  has  general  commercial 
application  and  is  offered  for  sale  or  lease  in  standard  model  configurations. 
Special  purpose  digital  computers  are  designed  for  particularized  needs  or  pur- 
poses and  are  produced  for  use  by  a  limited  number  of  customers  but  not  made 
generally  available  to  all  customers. 

10.  The  computer  industry  is  an  extension  or  outgrowth  of  the  electrical 
tabulating  industry.  Electrical  tabulating  machines  are  devices  for  recording  on 
a  unit  basis,  and  automatically  classifying,  computing  and  printing  alphabetic 
and  numeric  accounting  and  statistical  information  by  controlled  electrical 
means.  IBM  was  originally  organized  as  the  Computer-Tabulating-Recording  Co. 
and  from  1911  to  1933  it  owned  a  majority  of  the  capital  stock  of.  and  con- 
trolled, The  Tabulating  Machine  Company,  a  corporation  organized  in  1905 
under  the  laws  of  the  State  of  New  Jersey.  During  this  period  IBM  operated  in 
the  tabulating  field  through  The  Tabulating  Machine  Company,  which  was 
merged  with  IBM  in  1933.  The  tabulating  business  continued  to  represent  the 
major  product  line  of  IBM  until  the  advent  of  the  electronic  computer  in  the 
1950's. 

11.  In  1932  the  United  States  filed  a  civil  antitrust  suit  against  IBM  and 
Remington  Rand,  Inc.  charging  that  they  had  unreasonably  restrained  and 
monopolized  interstate  trade  and  commerce  in  tabulating  machines  and  tabulat- 
ing cards  by  entering  into  agreements  in  which  they  agreed : 

(a)  to  lease  only  and  not  sell  tabxilating  machines  ; 

(b)  to  adhere  to  minimum  prices  for  the  rental  of  tabulating  machines 
at  fixed  by  IBM,  and 

(c)  to  require  customers  to  purchase  their  card  requirements  from  the 
lessor  or  pay  a  higher  price  for  the  rental  of  machines. 

The  agreements  between  IBM  and  Remington  Rand,  Inc.  were  cancelled  in  1934 
prior  to  the  trial  of  that  suit,  and  the  issues  presented  by  the  agreements  were 
withdrawn  from  the  case.  The  lease  provision  requiring  the  lessees  to  purchase 
cards  from  the  lessor  was  adjudged  to  be  illegal  by  this  Court.  (13  F.  Supp.  11, 
afiirmed298  U.S.  131). 

12.  On  January  21,  1952  the  United  States  filed  another  civil  antitrust  suit 
against  IBM  charging  that  it  had  violated  Sections  1  and  2  of  the  Sherman  Act 
by  attempting  to  monopolize  and  monopolizing  interstate  trade  and  commerce 
in  the  tabulating  industry.  The  complaint  alleged  that  IBM  owned  more  than 
90%  of  all  the  tabulating  machines  in  the  United  States  and  manufactured  and 
sold  about  90%  of  all  tabulating  cards  sold  in  the  United  States.  This  suit  was 
terminated  by  the  entry  of  a  consent  judgment  by  this  Court  on  January  25, 
1956  (Civil  Action  72-344). 

13.  Although  a  few  experimental  computers  were  assembled  during  the  late 
1940's,  the  general  purpose  digital  computer  did  not  have  its  beginning  until  the 
early  1950's.  The  first  installations  of  general  purpose  digital  computers  were 
made  by  Remington  Rand,  Inc.  beginning  in  1951.  IBM  followed  with  its  first 
general  purpose  digital  computer  being  produced  and  delivered  near  the  end 
of  1952. 

14.  Remington  Rand,  Inc.,  which  was  later  merged  with  Sperry  Corporation 
to  form  Sperry  Rand  Corporation,  took  the  early  lead  in  the  development  and 
sale  of  general  purpose  digital  computers.  However,  IBM  surpassed  that  com- 
pany in  the  sales  of  such  computers  by  the  late  1950"s.  Both  companies'  early 
activities  in  the  general  purpose  digital  computer  marketplace  were  regarded 
primarily  as  extensions  of  their  earlier  activities  in  the  tabulating  industry. 
The  prior  customers  for  the  tabulating  machinery  presented  an  inherent  source 
of  potential  users  of  general  purpose  digital  computers. 

15.  The  computer  industry  has  been  one  of  tremendous  growth.  By  1955  some 
400  computers  had  been  installed  in  the  United  States.  By  1960  the  number  of 
installations  approximated  6,000  and  by  the  end  of  1967  the  number  of  computer 
installations  exceeded  43,000.  In  terms  of  total  revenues  from  the  sale  of  general 
purpose  digital  computers,  the  industry  has  seen  an  increase  from  approximately 
$600,000,000  in  1961  to  in  excess  of  .$3,000,000,000  in  1967. 
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16  IBM's  total  revenues  from  the  sale  or  lease  of  general  purpose  digital  com- 
puters in  the  United  States  increased  from  $506,668,000  in  1961  to  .$2,311,353,000 
in  1967.  During  this  period  of  time  IBM's  share  of  total  industry  revenues  of 
these  products  varied  from  approximately  69%  to  approximately  80%.  In  1967 
IBM's  share  of  such  revenues  was  approximately  74%.  Its  nearest  competitor 
in  1!>67  had  revenues  of  approximately  $156,000,000  or  5%  of  the  total. 

17.  Approximately  76%  of  the  value  of  all  general  purpose  digital  computers 
shipped  in  the  Ignited  States  in  1967  were  shipped  by  IBM  while  its  two  nearest 
competitors  together  accounted  for  about  8%  of  such  shipments.  At  the  end  of 
the  same  year,  approximately  67%  of  the  value  of  all  installed  general  purpose 
digital  computers  in  the  United  States  was  represented  by  machines  that  had 
been  manufactured  by  IBM. 

18.  IBM  manufactures  general  purpose  digital  computers  at  its  plants  located 
in  Poughkeepsie  and  Endicott.  New  York,  and  manufactures  parts,  components 
and  subassemblies  at  numerous  other  plants  in  the  United  States.  Such  com- 
puters and  related  products  are  shipped  to  customers  located  throughout  the 
United  States. 

OFFENSES 

19.  Beginning  in  or  about  1961  and  continuing  up  to  and  including  the  date 
of  the  tiling  of  this  complaint,  the  defendant  has  attempted  to  monopolize  and 
has  monopolized  the  aforesaid  interstate  trade  and  commerce  in  general  purpose 
digital  computers  in  violation  of  Section  2  of  the  Sherman  Act  (15  U.S.C.  §2). 
Said  offenses  are  continuing  and  will  continue  unless  the  relief  hereinafter  prayed 
for  is  granted. 

20.  Pursuant  to  and  in  furtherance  of  the  aforesaid  attempt  to  monopolize  and 
the  monopolization,  the  defendant  has  pursued  a  manufacturing  and  marketing 
policy  that  has  prevented  competing  manufacturers  of  general  purpose  digital 
computers  from  having  an  adequate  opportunity  effectively  to  compete  for  busi- 
ness in  the  general  purpose  digital  computer  market,  and  has  done,  among  other 
acts,  the  following : 

(a)  Maintained  a  pricing  policy  whereby  it  quotes  a  single  price  for  hard- 
ware, software  and  related  support  and,  thereunder,  (i)  discriminated  among 
customers  by  providing  certain  customers  with  extensive  software  and  re- 
lated support  in  a  manner  that  unreasonalily  inhibited  the  entry  or  growth 
of  competitors:  and  (ii)  limited  the  development  and  scope  of  activities 
of  an  independent  software  and  computer  support  industry  as  a  result  of 
which  the  ability  of  its  competitors  to  compete  effectively  was  unreasonably 
impaired ; 

(b)  Used  its  accumulated  software  and  related  support  to  preclude  its 
competitors  from  effectively  competing  for  various  customer  accounts; 

(c)  Restrained  and  attempted  to  restrain  competitors  from  entering  or 
remaining  in  the  general  puriiose  digital  computer  market  by  introducing 
selected  computers,  with  unusually  low  profit  expectations,  in  those  segments 
of  the  market  where  competitors  had  or  appeared  likely  to  have  unusual 
competitive  success,  and  by  announcing  future  production  of  new  models 
for  such  markets  when  it  knew  that  it  was  unlikely  to  be  able  to  complete 
production  within  the  announced  time  ;  and 

(d)  Dominated  the  educational  market  for  general  purpose  digital  com- 
puters, which  was  of  unusual  importance  to  the  growth  of  competitors  both 
by  reason  of  this  market's  substantiality  and  by  reason  of  its  ultimate  im- 
pact on  the  purchasing  decisions  in  the  commerical  market,  by  granting  ex- 
ceptional discriminatory  allowances  in  favor  of  universities  and  other  edu- 
cational institutions. 

EFFECTS 

21.  The  aforesaid  offenses  have  had,  among  other  things,  the  following  effects  : 

(a)  The  defendant  has  monopolized  and  continues  to  monopolize  the 
general  purpose  digital  computer  market  in  the  United  States ; 

(b)  Actual  and  potential  competition  in  the  manufacture  and  marketing 
of  general  pui-pose  digital  computers  in  the  United  States  has  been  re- 
strained ;  and 

(c)  Competitors  of  IBM  have  been  improperly  deprived  of  the  oppor- 
tunity to  earn  competitive  profits  on  their  general  purpose  digital  computers 
and  actual  and  potential  competitors  have  been  discouraged  from  entering 
or  continuing  in  the  business  of  manufacturing  and  marketing  general  pur- 
pose digital  computers. 
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Wherefore,  the  plaintiff  prays  : 

1.  That  the  Court  adjudge  and  decree  that  the  defendant  has  attempted  to, 
and  did  monopolize  interstate  trade  and  ecmimerce  in  the  general  purpose  digital 
conii)uter  industry  in  violation  of  .Section  2  of  the  Sherman  Act. 

2.  That  the  defendant  and  all  persons,  firms,  and  corporations  acting  in  its 
behalf  or  under  its  direction  or  control  be  permanently  enjoined  from  engaging 
in.  c-arrying  out,  or  renewing  any  contracts,  agreements,  practices,  or  uderstand- 
ings,  or  claiming  any  rights  thereunder,  having  the  puropse  or  effect  of  con- 
tinuing, reviving,  or  renewing  the  aforesaid  violation  of  the  Sherman  Act.  or  any 
contract,  agreement,  combination  or  conspiracy  having  like  or  similar  purpose  or 
effect. 

3.  That  the  defendant  hereafter  be  required  to  price  .separately  and  to  offer  to 
sell  or  lea.se  separately,  and  to  sell  or  lease  .separately  to  any  applicant  upon 
such  terms  and  conditions  as  the  Court  may  direct  (a)  general  purpose  digital 
computers;  (b)  peripheral  equii)ment ;  (c)  computer  software;  and  (d)  other 
customer  support  which  it  manufacturers  or  offers  to  its  customers. 

4.  That  the  defendant  hereinafter  be  required  to  refrain  fr(»m  the  use  of  spe- 
cial allowances,  buy-backs  of  computer  time,  or  research  grants,  in  the  sale  or 
lease  of  any  and  all  general  purpo.se  digital  computers,  peripheral  equipment, 
computer  software  and  other  customer  support  equipment  or  services  which  it 
manufacturers  or  offers  to  any  of  its  customers,  where  the  effect  of  such  practices 
may  be  unreasonably  to  inhilnt  the  entry  or  growth  of  competitors. 

5.  That  the  defendant  hereinafter  be  required  to  refrain  from  entering  into 
the  production  of  computer  hardware  which  is  not  likely  to  result  in  returns 
reasonably  related  to  returns  fi-om  other  computer  hardware  products  sold  or 
leased,  or  which  could  be  sold  or  leased,  by  the  defendant. 

6.  That  the  defendant  hereinafter  be  required  to  refrain  from  the  announce- 
ment of  the  development  or  production  of  any  planned  computer  hardware  or 
software  until  such  product  has  been  subjected  to  normal  testing. 

7.  That  the  plaintiff  have  such  relief  by  way  of  divorcement,  divestiture  and 
reorganization  with  respect  to  the  business  and  properties  of  the  defendant 
as  the  Court  may  consider  neces.sary  or  appropriate  to  dissipate  the  effects  of 
the  defendant's  unlawful  activities  as  hereinbefore  alleged  in  this  complaint, 
and  to  restore  competitive  conditions  to  the  general  purpose  digital  computer 
industry. 

8.  That  the  plaintiff  have  such  other  and  further  relief  as  the  nature  of  the 
case  may  require  and  the  Court  may  deem  proper  in  the  premises. 

9.  That  the  plaintiff"  recover  the  costs  of  this  suit. 

Ramsey  Clark. 

Attorney  General. 
Edwin  M.  Zimmerman, 
Assistant  Attorney  General. 
Baddia  J.  Rashid, 
Lewis  Bernstein, 
Burton  R.  Thorman, 
Joseph  H.  Widmar. 
William  B.  Slowey. 
Harold  J.  Bressler, 
Attorneys,  Department  of  Justice, 
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T'.MTEi)  States  District  Court 
Sol  tiii:k.\  District  of  New  York 

(Civil  Action  69  Civ.  'JOO.  i 

UxiTED  States  of  Amekic  a.  plaintiff, 

i-crsus 

International  Business  Machines  Corporations,  defendant. 

plaintiff's    PRELIillNARY    STATEMENT    OF   TENTATIVE    TRIABLE    ISSUES* 
MARKET    MEASUREMENT 

1.  Wlietlier  in  nny  relevant  market  or  markets  herein  defendant's  pre-Com- 
lilaint"  records  of  market  measurement  provide  an  appropriate  measurement 
of  the  universe  or  denominator  of  such  market  or  markets  and  defendant's 
share  therein,  in  determining"  whether  defendant  has  (a)  attempted  to  mono- 
polize or  (I) )  monopolized  such  market  or  markets. 

2.  Whether  in  an.v  relevant  market  or  mai-kets  herein  defendant's  post-Com- 
plaint records  of  market  measurement  provide  an  appropriate  measurement  of 
the  universe  or  denominator  of  such  market  or  markets  and  defendant's  share 
therein,  in  determining  whether  defendant  has  (a)  attempted  to  monopolize 
or  (1)|  monopolized  such  market  or  markets. 

3.  Whether  IBM  effected  changes  in  its  market  measurement  policies  and 
practices  on  or  about  the  time  of  the  tiling  of  the  Complaint  and  if  so  whether 
such  changes  show  or  tend  to  show  IBM's  knowledge  that  its  prior  market  meas- 
urement policies  and  practices  revealed  that  it  possessed  a  monopol.v  share  in 
an.v  relevant  markets  or  suhmarkets. 

4.  Whether  plaintiff's  evidence  of  intent  to  monopolize  establishes  or  tends 
to  establisli  the  market  universe  and/or  defendant's  share  in  an.v  relevant 
market  or  markets. 

.").  Wliether  in  an.v  relevant  market  or  markets  herein,  statistics  routinel.v 
collected  and  disseminated  b.v  persons  expert  in  such  industry  measurement 
provide  an  appropriate  measure  of  the  universe  or  denominator  of  such  market 
or  markets  and  defendant's  share  therein,  in  determining  whether  defendant  has 
(a)  atempted  to  monopolize  or  (b)  monopolized  such  market  or  markets. 

H.  Whether,  in  determining  the  market  universe  and  defendant's  share  there- 
of, any  one  or  more  of  the  following  is  a  relevant  measure  of  the  markets  herein 
involved  : 

( a )   Dollar  value  of  shipments  of  new  systems  or  products ; 
(  b  )    Unit  value  of  shipments  of  new  systems  or  products  : 

(c)  Dollar  value  of  the  installed  inventory  of  systems  or  products  manu- 
factured by  each  company  : 

(d)  Unit  volumes  of  the  installed  inventory  of  .systems  or  product.s 
manufactured  by  each  company  : 

(e)  "Net  position"  (A  term  used  by  IBM  to  measure  i)roducts  on  order 
plus  installed  products  minus  products  that  are  going  to  be  removed.)  of 
products  manufactured  by  each  company  : 

(f )  Revenue  obtained  from  the  .sale  or  lease  of  systems  or  products. 


^  This  filinjr  is  intfndpd  to  supersede  "Plaintiff's  Tentative  Statement  of  Tentative 
Trialile  Issues"  dated  October  13,  1972. 

-As  used  lierein.  "i)re-Conii)laint"  refers  to  tliat  period  of  time  prior  to  .January  17. 
]t)fif»:  and  "post-Complaint"  refers  to  tbat  period  of  time  after  January  17.  1!JG!).  and 
'•icluding  tliat  date. 
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7.  Whether  in  the  measurement  of  the  relevant  market  or  markets,  tlie  lease- 
price  equivalent  and/or  the  purchase-price  equivalent  are  appropriate  indices 
of  value  of  new  systems  or  products  shipped  or  of  the  installed  inventory  of 
systems  or  products  manufactured. 

MARKET  STRUCTOTE  AND  INDICIA  OF  MONOPOLY  POWER 

1.  Whether  IBM's  share  of  the  relevant  markets  characterizes  those  markets 
as  monopolized  markets. 

2.  Whether  the  sustained  high  level  of  profitability  by  IBM  during  a  period 
substantial  growth  of  the  relevant  markets,  accompanied  l)y  an  absence  of 
significant  entry  and  the  exit  of  two  of  the  leading  industrial  enterprises  in  the 
United  States,  GE  and  RCA,  characterizes  the  relevant  markets  as  monopolized 
markets. 

3.  Whether  there  exist  or  have  existed  substantial  barriers  to  entry  Ity  new 
competitors  that  contribute  or  have  conti'ibuted  to  the  sustained  monopolization 
by  IBM  of  the  relevant  markets. 

4.  Whether  there  exist  or  have  existed  substantial  barriers  to  expansion  by 
existing  competitors  that  contribute  or  have  contributed  to  the  sustained  monop- 
olization by  IBM  of  the  relevant  markets. 

5.  Whether  the  enormous  market  power  of  IBM  constitutes  a  barrier  in  the 
sense  used  in  3  or  4. 

6.  Whether  the  monopoly  power  of  IB;m  in  a  given  market  results  in  part 
from  its  market  power  in  closely  related  markets. 

7.  Whether  IBM's  ability  to  price  its  products  substantially  higher  than  the 
comparable  products  of  its  competitors  in  the  relevant  markets  shows  or  tends 
to  show  its  control  over  price,  its  power  to  exclude  competitors  and,  thereby,  its 
monoply  povker. 

8.  Whether  IBM  has  the  ability  to  establish  product  standards  unilaterally,  and 
if  so,  whether  this  ability  shows  or  tends  to  show  that  IBM  possesses  monopoly 
power. 

9.  Whether  the  size  of  IBM.  both  aboslute  and  relative  to  its  competitors,  in 
terms  of  revenues,  profits,  research  and  development  expenditures,  total  assets, 
accumulated  liquid  assets,  number  of  employees,  etc.,  serves  to  maintain  its 
monopoly  position  in  the  relevant  markets. 

10.  Whether  potential  competition  from  whatever  source  constitutes  an  effec- 
tive deterrent  to  IBM's  exercise  of  its  monopoly  power  in  the  relevant  markets. 

INTENT   TO    MONOPOLIZE 

1.  Whether  IBM  intended  to  monopolize  the  relevant  markets  herein. 

2.  Whether  such  intent  is  evidenced  in  part  by  IBM's  marketing  practices 
relating  to  pricing,  leasing,  product  announcements  and  product  developments, 
customer  or  supplier  relations  and  educational  allowances. 

3.  Whether  statements  by  IBM  officials  and  employees,  including  those  dis- 
closed in  IBM  documents,  evidence  IBM's  intent  to  maintain  its  monopoly  posi- 
tion in  the  relevant  markets. 

BUNDLING 

1.  Whether  IBM,  in  furtherance  of  its  attempt  to  monopolize  and  the  monop- 
olization of  the  relevant  markets  herein,  engaged  in  "bundling,"  i.e.  marketing 
a  comlnnation  of  computer  products  and  services  for  a  single  price,  for  the  pur- 
pose or  with  the  effect  of  discouraging  or  forestalling  the  growth  or  entry  of 
competitors  in  the  relevant  markets. 

2.  Whether  IBM  believed  or  had  reason  to  believe  that  its  single  or  bundled 
pricing  enabled  it  to  exert  greater  control  over  the  relevant  markets  than  would 
be  possible  under  an  unbundled  pricing  system. 

3.  Whether  IBM's  single  or  bundled  pricing  enabled  it  to  exert  greater  control 
over  the  relevant  markets  than  would  be  possible  under  an  unbundled  pricing 
system. 

4.  Whether  IBM  believed  or  had  reason  to  believe  that  its  employment  of  single 
or  bundled  pricing  permitted  it  to  price  discriminate  among  its  customers  or 
potential  customers  by  varying  the  amount  of  customer  support  services  it  offered 
or  supplied. 

5.  Whether  IBM's  employment  of  single  or  bundled  pricing  permitted  it  to  price 
discriminate  among  its  customers  or  potential  customers  by  varying  the  amount 
of  customer  support  services  it  offered  or  supplied. 
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G.  Whether  IBM  utilized  its  single  or  bundled  prieiug  to  price  discriminate 
among  its  customers  by  varying  the  amount  of  customer  support  services  offered 
or  supplied,  depending  upon  the  competition  encountered,  the  prestigiousness  of 
the  account,  and/or  the  desirability  of  obtaining  or  maintaining  a  particular 
account. 

7.  Whether  IBM  believed  or  had  reason  to  believe  that  its  employment  of  a 
single  or  bundled  price  inhibited  the  growth  of  independent  competitors  in  the 
computer  support  field. 

S.  Whether  IBM's  employment  of  a  single  or  bundled  price  did  inhibit  the 
growth  of  independent  competitors  in  the  computer  support  field.  If  so,  whether 
such  an  inhibition  prevented,  discouraged  or  forestalled  the  entry  or  expansion  of 
other  companies  engaged  in  the  manufacture  and  marketing  of  products  in  the 
relevant  markets. 

9.  Whether  IBM,  in  furtherance  of  its  attempt  to  monopolize  and  the  monop- 
olization of  the  relevant  markets  herein,  engaged  in  some  or  all  of  the  tech- 
niques set  forth  below,  for  the  purpose  or  with  the  effect  of  discouraging  or  fore- 
stalling the  growth  or  entry  of  actual  competition  in  the  peripheral  equipment 
market  and  the  potential  competition  in  the  relevant  markets  herein  which  manu- 
facturers and  marketers  of  said  peripheral  equipment  represented  : 

(a)  IBM's  post-Complaint  announcements  of  changes  in  its  product  line.S, 
marketing  policies  and  prices  with  respect  to  its  peripheral  equipment ; 

(b)  IBM's  June  1971,  Fixed  Term  Plan  announcement ; 

(c)  IBM's  August  1971,  Extended  Term  Plan  announcement; 

(d)  IBM's  technological  rebuudling  in  its  recent  announcements  with  re- 
spect to  the  memory  units,  file  adapters  and  selector  channels  of  its  370  Se- 
ries general  purpose  digital  computer  systems. 

FIGHTING  MACHINES 

1.  Whether  IBM,  pursuant  to  and  in  furtherance  of  its  attempt  to  monopolize 
and  the  monopolization  of  the  relevant  market  or  markets  herein,  restrained  or 
attempted  to  restrain  competitors  from  entering,  remaining  or  expanding  in  one  or 
more  of  the  relevant  markets  by  announcing  and  introducing  selected  computer 
products,  with  unusually  low  profit  expectations,  in  those  markets  or  segments 
of  the  markets  where  the  competitive  success  of  such  competitors  affected  or 
appeared  likely  to  affect  IBM's  monopoly  position  in  one  or  more  of  the  relevant 
markets. 

2.  Whether  IBM,  pursuant  to  and  in  furtherance  of  its  attempt  to  monopolize 
and  the  monopolization  of  the  relevant  markets  herein,  restrained  or  attempted 
to  restrain  competitors  from  entering,  remaining  or  expanding  in  one  or  more  of 
the  relevant  markets  by  announcing  future  production  and  marketing  of  computer 
products  for  such  markets  when  it  believed  or  had  reason  to  believe  that  it  was 
unlikely  to  be  abie  to  produce  and  market  such  products  within  the  announced 
time  frame. 

3.  Whether  IBM,  pursuant  to  and  in  furtherance  of  its  attempt  to  monopolize 
and  the  monopolization  of  the  relevant  markets  herein,  restrained  or  attempted 
to  restrain  comi>etitors  from  entering,  remaining  or  expanding  in  one  or  more 
of  the  relevant  markets  by  developing  and  announcing  computer  products  pri- 
marily for  the  purpose  of  discouraging  actual  and  potential  customers  from  ac- 
(juiring.  by  purchase  or  lease,  computer  products  being  marketed  by  its 
competitors . 

4.  Whether  IB:\I,  pursuant  to  and  in  furtherance  of  its  attempt  to  monopolize 
and  the  monopolization  of  the  relevant  markets  herein,  restrained  or  attemped 
to  restrain  competitors  from  entering,  remaining  or  expanding  in  (uie  or  more 
of  the  relevant  markets  by  advancing  announcement  dates  for  vnrions  fomjmter 
pr(j(lucts.  particularly  the  announcement  of  its  systeJu/3G0  on  April  7,  19G4,  when, 
in  fact,  such  products  were  not  tested  or  announced  in  conformance  with  IBM's 
established  procedures  on  product  announcement  and  marketing. 

").  Whether  IBM.  pursuant  to  and  in  furtherance  of  its  attempt  to  monopolize 
and  the  monopolization  of  the  relevant  markets  herein,  misrepresented  to  cus- 
tomers or  potential  customers  the  characteristics,  delivery  dates  capabilities 
and/or  specifications  of  new  or  modified  (or  purportedly  new  or  modified)  com- 
puter products  for  the  purpose  of  or  with  the  effect  of  hindering  competition. 


1.  Whether  IBM.  ii)  furtliernnce  of  its  attempt  to  monoiiolize  :nid  Hie  moimii- 
olization   of  the   relevant   markets   herein,   engnged   in   one   or   more   of   the   I'ol- 
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lowing-  practices  for  the  piirpose  or  with  tlie  effect  of  encouraging  customers  and 
potential  customers  to  lease  from  IBM  the  products  in  the  relevant  market : 

(a)  Manipulation  of  the  relationship  between  the  lease  and  purchase  prices 
HO  as  to  encourage  the  lease  of  its  eciuipment  and  discourage  the  purchase 
of  its  equipment : 

(b)  Employment  of  a  "subsequent  user"  policy  which  discrinunated 
against  subsequent  users  with  respect  to  the  denial  of  customer  support, 
engineering  and  maintenance  services  provided  by  IBM  to  first  users: 

(c)  Denial  or  threatened  denial  of  maintenance  services  to  customers  or 
potential  customers  of  independent  leasing  companies  when  such  customers 
or  iMitential  customers  used  or  intended  to  use  non-IBM  memory  units  with 
an  IBM  central  processing  unit  : 

(d)  Announcement  and  offering  of  extended  and  long-term  product  leases 
at  substantial  discounts  with  substa;itial  penalties  for  premature  termina- 
tion : 

(e)  Employment  of  salesmen  compensation  policies  designed  to  encourage 
salesmen  to  attempt  to  lease  rather  than  to  sell  computer  e(iuipn!eut ; 

(f)  Refusal  to  lease  add-on  equipment  to  customers  who  have  purchased 
their  products. 

2.  AVhether  IBM.  in  furtherance  of  its  attempt  to  monopolize  and  the  monopoli- 
zation in  the  relevant  markets  herein,  engaged  in  one  or  more  of  the  practices  .set 
forth  in  1  here<ti  for  the  purpose  or  with  the  effect  of  creating  a  lea.se-oriented 
environment  so  as  to  raise  the  barriers  to  entry  or  expansion  in  such  markets  by 
any  competitor  or  i)otential  competitcn-  by  creating  extreme  capital  re(iuirements. 

EDUCATIONAL     ALLOWANCES 

1.  Whether  I?>M.  pursuant  to  and  in  furtherance  of  its  attcmj)t  to  monojtoMze 
and  the  monopnUzation  of  the  relevant  market  or  markets  herein,  restrained  or 
attenqited  to  restrain  competitors  from  entering,  remaining  or  exiianding  in  tlie 
relevant  markets  Ity  granting  exceptional  discriminatory  alhnvances  and  other 
considerations  to  educational  and  scientific  institutions,  as  well  as  other  prestige 
accounts,  for  the  purp-ose  of 

(a)    Maintaining   IBM   computer  installations  at  prestige  accounts,  and 
(  b)    Insuring  familiarity  among  graduates  of  educational  institutions  with 
IBM  products. 

2.  Whether  the  practices  by  IBM  listed  in  1  hereof  had  tlie  purpose  or  effect 
of  excluding  competitors  or  itotential  competitors  from  such  accounts,  thereby 
inhiliiting  tlie  entry  or  growth  of  such  competitors  l)otli  by  reason  of  the  suitstan- 
tiality  of  these  accounts  and  by  reason  of  the  ultimate  impact  on  the  purchasing 
deci-^ions  by  customers  in  one  or  more  of  the  relevant  markets. 

Respectfully  submitted, 

Raymond    M.    Carlson, 
Joseph  H.  Widmar, 
Grant  G.  Moy.  Jr., 

BURNEY   P.    C.    BOOTE. 

Attor)i('!/s.  U.S.  Deixirtiiiciit  of  Justice. 
Dat(>d  :  December  12.  1973. 

United    States   District   Coltrt 
Southern    District  of  New   York 

(Civil  Action  60  Civ.  200.) 

United  States  of  America,  plaintiff 

rcr.siis 

International  Business  :Maciiines  Corporation,  defendant 

plaintiff's  preliminary  memorandum  on  relief 

On  September  12.  1972.  the  Court  directed  plaintiff  to  submit,  on  October  10, 
1972.  a  tentative  application  for  relief  as  seen  f)y  plaintiff  at  this  stage  in  its 
pretrial  preparation  (Pretrial  Order  No.  0).  Because  of  the  protracted  nature 
of  this  case  and  the  substantial  discovery  and  evidentiary  hearings  yet  to  be  had, 
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phiiiitiff  is  uiiuhlc  at  this  time  to  specify  with  any  more  sisiuiticant  degree  of 
precision  than  contained  herein  the  exact  relief  wlucli  it  may  Ultimately  con- 
sider appropriate  to  create  competition  and  to  remedy  the  alleged  violation  of 
the  antitrust  laws  in  the  markets  involved  in  this  case. 

While  plaintiff  is  unable  to  state  that  the  principles  of  relief  herein  set  forth 
will  ultimately  prove  to  he  the  l)est  of  many  alternatives,  the  tentative  outline 
suggested  herein  reflects  plaintift"s  best  economic  judgment  as  of  this  date,  based 
upon  an  incomplete  and  sometimes  eipiivocal  factual  record.  Inasmuch  as  this 
is  the  present  state  of  the  record,  this  statement  is  in  part  premised  up(»n  the 
proposition  that  divestiture  such  as  that  propo.>-ed  is  the  normal,  natural  and 
ai>propriate  form  of  relief  in  monopolization  case.s  under  .se<-tion  2  of  tlie  Sher- 
man Act. 

Preparation  of  this  statement  (»n  relief  has  demonstrated  to  plaintiff  that,  be- 
fore any  type  of  relief  can  be  finalized  in  this  mjitter,  a  more  thorough  and  de- 
tailed analysis  must  be  made  of  the  markets  which  defendant  is  alleged  to  have 
monopolized.  Such  analysis  will  recpiire  the  development  of  additional  facts 
through  further  discovery  and  evidentiary  proceedings  involving  personnel  en- 
gaged in  these  various  markets.  This  further  analysis  may  demonstrate  that  other 
forms  of  divestiture,  or  divestiture  coupled  with  injunctive  reiief.  may  be  sufficient 
to  remedy  the  effects  of  the  alleged  m(»n(ti)olization.  However,  plaintiff  notes  that 
injunctive  relief  has  in  the  past  met  with  only  limited  success.  On  occasion,  such 
provisions  have  been  overly  regulatory,  inhibiting  rather  than  preserving  or  re- 
storing competition  in  the  long  run.  Decretal  provisions  barring  entry  into  speci- 
fied businesses  have  aciver.sely  affected  conipctiti(m  in  the  prohibited  markets. 
See,  e.g.,  I'nitcd  States  v.  Sirift  d  Co..  276  I'.S.  311.  32,S-2!J  (1928),  decree  modified, 
1!>71  CCH  Trade  Cases  ^  73.760  (X.D.Ill. ).  Similar  provisions  can  have  an  ad- 
verse effect  on  competition,  incentive  and  innovation  in  markets  related  to  the 
primary  business  of  an  enterprise.  Finally,  higlily  regulatory  decretal  provisions 
can  involve  inordinatt*  aniotmts  of  administrative  and  judicial  time  directed  to- 
ward securing  jierformance  of  the  decree.  See.  ejj--  I  iiif'd  States  v.  Pat  amount 
Pictures.  Inc.,  Equity  Xo.  87-273,  S.D.X.Y.   (tiled  July  20.  11)38). 

Accordingly,  [ilaintiff  iielieves  that  the  parties  should  direct  their  efforts  to 
achieving  a  fidly  developed  record  upon  which  to  evaluate  the  future  efficacy  of 
tills  or  other  forms  of  relief.  Analysis  of  this  record  may  modify,  rule  out  or  re- 
inforce the  principles  set  forth  herein. 


Upon  the  present  record,  should  plaintiff  pi'cvail  at  trial,  i)laintiff  tentatively 
i^eeks : 

A.  Divestiture  relief  designed  to  dissipate  the  enormous  market  power  of 
the  current  IBM  computer  manufacturing  and  marketing  structure  by  the 
formation  of  the  total  domestic  and  international  computer  systems  facili- 
ties of  IBM  ( mantifacturing.  marketing,  research  and  develoi)nient,  capital, 
pattiits  and  know-how)  into  several  discrete,  separate,  independent  and  com- 
petitively balanced  entities  capable  of  competing  successfully  in  domestic  and 
international  markets  with  one  another  and  with  other  domestic  and  foreign 
competitors. 

B.  The  entities  resulting  from  the  divestiture  should,  after  an  apjiropriate 
transitional  period,  be  relatively  unfettered  in  their  ability  to  engage  in 
dmnestic  and  international  competition  with  one  another  in  the  manufac- 
ture, marketing  (including  leasing)  and  maintenance  of  a  broad  line  of  com- 
puter systems  or  any  part  thereof,  or  lawfully  to  engage  in  any  related  or  un- 
related field  of  endeavor. 

C.  The  relief  outlined  immediately  above  should  be  accompanied  by  pro- 
tective provisions  designed  to  insure  that  the  entities  resulting  from  the  di- 
vestiture continue  to  provide  service  effectively  to  existing  u.sers  of  IBM  equip- 
ment. This  is  to  be  achieved  by  injunctive  i»rovisions  designed  to  insui'e  all 
these  entities  the  necessary  access  to  know-how,  e(iuipment  and  parts  so  that 
they  can  provide  customers  with  a  brord  line  of  computer  equipment,  parts, 
software,  maintenance  and  other  services  during  an  approiiriate  transitional 
period  following  divestiture. 

II. 

Relief  should  include  injunctive  provisions  designed  to  prohiliit  II'M.  i)eiiding 
effectuation  of  divestiture,  from  acting  so  as  to  frustrate  the  orders  of  this  Court, 
or  to  put  significant  aspects  of  its  biisiness  beyond  the  reach  of  the  Court,  iu- 
•oluding,  but  not  limited  to,  the  following: 
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A.  Change  iu  ownership  or  control  of  subsidiaries  or  divisions,  other  than 
in  the  ordinary  course  of  business  ; 

B.  Change  in  financial  or  employment  procedures,  otlier  than  in  the 
ordinary  coux'se  of  business  ; 

C.  Realignment  of  plants,  personnel  or  capital,  other  than  in  the  ordinary 
course  of  business. 

III. 

Relief  should  also  include  injunctive  provisions  designed  to  prohibit  IBM,  pend- 
ing effectuation  of  divestiture,  from  : 

A.  Marketing  its  computer  systems  or  any  part  thereof,  its  software,  and 
its  support  services  by  the  use  of  bundled  prices  ; 

B.  Pricing  any  computer  system  or  any  part  thereof,  its  software,  or  its 
support  services  at  loss  or  other  predatory  levels,  or  discriminating  in  price, 
for  the  purpose  or  with  the  effe(^t  of  hindering  competition  ; 

C.  Announcing  new  computer  products  or  systems  prior  to  the  time  tliat 
such  products  or  systems  have  reached  the  point  of  manufacturing  and  mar- 
keting feasibility,  for  the  purpose  of  hindering  competition. 

Respectfully  submitted. 

Raymond  M.  Carson, 
.Joseph  H.  Widmar, 
A1tonic!j)<,  L'.S.  Department  of  Justice. 

Dated  :  October  13, 1972. 

In  the  United  States  Court  of  Appeals  for  the  Ninth  Circuit 


No.  72-2553 
Greyhound  Computer  Corporation,  Inc.,  plaintiff-appellant 

vs. 
International  Business  Machines  Corporation,  defendant-appellee 

APPEAL  from  the  UNITED  STATES  DISTRICT  COURT  FOB  THE  DISTRICT  OF  ARIZONA 
HONORABLE  WALTER  E.  CRAIG,  DISTRICT  JUDGE 


appendin:  of  plaintiff-appellant 

Edward  L.  Foote, 
Winston  &  IStrawn, 
One  First  National  I'laza.  Chicago,  111.  60670, 
RouLAND  W.  Hill, 
James  W.  Hill, 
Shi>[mel,  Hill  &  Bishop, 
111  West  Monroe.  Phoenix,  Ariz.  85003. 

Attorneys  for  Pluinti ff -Appellant . 

RULING  OF  judge  CRAIG  DIRECTING  VERDICT  IN  FAVOR  OF  DEFENDANT 

July  10,  1972 

The  Court :  I  uiiglit  say.  gentlemen,  that  the  burden  placed  on  the  Court  by  your 
respective  motions  is  indeed  an  unhappy  one. 

With  respect  to  the  plaintitt's  motion  for  directed  verdict  on  the  issue  of  liabil- 
ity, the  motion  is  denied. 

With  respect  to  the  plaintiff's  motion  for  directed  verdict  on  the  issue  of  monop- 
olizatioiL  the  motion  is  denied. 

AVith  respet't  to  the  defendant's  motion  for  directed  verdict  on  the  contract  is- 
sue, the  motion  is  granted. 

The  Court  is  of  the  opinion  Diat.  number  one.  the  proof  is  not  sufficient  to  sub- 
mit that  (inestion  to  the  jury,  even  with  aiipro])iiate  instructii)ns  as  to  the  law. 

The  Court  is  of  the  ojjinion  that  Hint  issue  is  lesolved  by  the  parol  evidence  rule, 
the  statute  of  frauds,  and  last,  but  not  least,  the  local  rules  of  this  court. 
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Even  considering  tlie  I'niforiu  Conimertial  Coi\o  of  New  Yorlc,  my  understand- 
ing is  that  the  parties  agree  that  is  the  law  applicable  to  this  ease.  As  I  say,  having 
considered  that,  the  Court  is  of  the  (>i»inion  that  that  issue  is  foreclosed  under  the 
parol  evidence  rule. 

Moreover,  the  only  two  contracts  in  evidence  have  integration  clauses  which 
limit  the  sul)ject  matter  of  the  contract. 

The  final  motion  of  the  defendant  as  to  a  directed  verdict  with  respect  to  Sec- 
tion 2  of  the  Sherman  At-t  posed  more  ditiicult  problems  to  the  Court. 

The  Court  is  of  the  opinion  that  the  evidence  with  respect  to  the  market  and  the 
defendant's  relative  share  of  the  market  is  insufticient  to  submit  that  issue  to  the 
jury.  Assuming  for  the  purposes  of  argument  that  that  issue  might  be  submitted  to 
the  jury  on  the  present  status  of  the  record,  the  Court  is  of  the  opinion  that  the 
evidence  is  insufficient  to  submit  the  question  as  to  defendant's  control  or  ability  to 
control  the  market  regardless  of  its  purported  relevant  share  thereof. 

The  Court  is  of  the  further  opinion  that  with  respect  to  the  issue  of  monopoly 
liy  the  defendant,  that  the  record  is  insufficient  to  submit  that  issue.  Assuming 
that  the  defendant  does  hokl  a  suljstantial  shai-e  of  a  market,  whatever  that 
market  may  be,  it  is  the  opinion  of  this  Court  from  the  evidence  adduced  thus 
far  on  the  record  that  the  defendant's  place  in  the  industry  has  been  achieved 
as  a  result  of  superior  skill,  foresight  and  industry. 

The  Court  is  of  the  opinion,  from  the  evidence  adduced  at  trial,  that  such 
activity  as  was  engaged  in  by  the  defendant  with  respect  to  its  pricing,  both  in 
leases  and  purchases,  was  brought  about  by  economic  factors  over  which 
defendant  had  no  control. 

The  same  reasoning  ai)plies  to  the  issue  with  respect  to  attempt  to  monopolize. 
This  Court  is  of  the  opinion  that  there  is  no  evidence  of  an  attempt  to  monopolize 
in  the  record. 

And  finally,  the  Court  is  of  the  opinion  that  with  respect  to  the  issue  on 
damages,  were  the  jury  to  consider  this  record  in  its  present  state  it  would  be 
purely  speculative  as  to  how  the  jury  would  reach  a  conclusion  in  that  respect. 

From  this  Court's  days  in  law  school,  which  is  a  very  long  time  ago,  appar- 
ently it  is  still  the  law  that  size  alone  does  not  constitute  an  offense  under  the 
Sherman  Act.  nor  does  pie  mere  possession  of  monopoly  power. 

It  is  the  wrongful  use  and  exercise  of  that  power  which  is  proscribed  by  Section 
2  of  the  Act. 

^^  This  Court  is  of  the  opinion  that  the  opinions  in  Alcoa.  United  Shoe,  American 
Tobacco  and  Griiniell  do  not  ai)ply  to  the  circumstances  in  this  case,  and  rather 
du  Pont  is  closer  to  an  analogy. 

The  Court  is  also  cognizant  of  the  language  in  Bushie  by  the  Ninth  Circuit. 

I  might  say,  gentlemen,  that  it  would  have  been  much  easier  to  avoid  this 
issue,  but  I  don't  believe  that  that  is  the  function  of  the  Court,  and  therefore 
with  respect  to  defendant's  motion  for  directed  verdict  with  respect  to  Section  2 
of  the  Sherman  Act,  the  motion  is  granted.  * 


In  the  United  States  District  C(mrt  for  the  Northern  District  of  Oklahoma 

No.  72-C-lS;  No.  72-C-S9  (Consolidated) 
The  Telex  Corporatiox  and  Telex  Computer  Products,  Inc.,  plaintiffs, 

V. 

International  Business  Machines,  Corporation,  defendant. 
Findings  of  Fact  and  Conclusions  of  Law 

Contents 
Findings  of  fact — General. 
Statement  of  the  case — preliminarv  proceedings. 

I  The  Parties. 

II  The  Industry. 

III  The  Nature  of  Electronic  Data  Proceeding. 

IV  Relevant  Market. 

V  Market  Power. 

VI  IBM's  Practices  and  Intent. 
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VII     Impact  and  Damages  for  Antitrust  Violations. 
\1II  E(iiiitable  Relief  on  Antitrust  Claims. 

IX  IBM's  Counterclaim  against  Telex  for  Unfair  Competition,  Misappro- 

priation of  Trade  Secrets  and  Proiirietary  Information. 

X  Statute  of  Limitations  as  to  the  Misappropriation  of  Confidential  In- 

formati<m  and  Trade  Secrets. 

XI  IBiM's  Further  Efforts  To  Protect  its  Trade  Secrets. 

XII  Telex  Cop.ving  of  IBM  Copyrighted  Manuals. 
Conclusions  of  Law  ;  Discusison 

A.  Jurisdiction  and  Venue. 

B.  Antitrust  Claims — Monopolization. 

C.  Attempt  To  Monopolize. 

D.  Restraint  of  Trade. 

v..  Integrated  Functions  as  Tying  Agreements. 
F.    Injury  and  Damage  From  Antitrust  Violations. 
(1.  Ecpiitable  Antitrust  Relief. 

il.  Telex's   Misappropriation  of  Trade   Secrets  and   Confidential  Informa- 
tion— I'nfair  Comi>etition. 
I.    Conclusions  Concerning  Infringement  of  Copyright  Material. 
.J.    Remedial  I'rovisions  under  Counterclaim. 
K.  Conclusion. 
Judgment  and  Decree. 


Finding  1.  This  case  involves  the  electronic  data  processing  industry — an 
industry  based  upon  a  concept  and  system  or  reckoning  (binary)  as  simple 
as  turning  on  and  off  a  switch  ;  in  which  transmissions  are  timed  in  billionths 
of  seconds  (nanosec(mds),  storage  capacity  (memory),  measured  by  millions  of 
combinations  of  bits  of  information  (megabytes)  :  in  which  numerous  problems 
involving  logic  or  arithmetic  functions  are  separately  but  simultaneously  worked 
upon  and  instantly  solved  within  a  single  system  :  in  which  in  their  ov>'n  peculiar 
language  machines  communicate  with  one  another  (multiprocessing)  and  then 
in  words  understandable  by  humans  may  present  printouts  of  results  at  the  rate 
of  as  much  as  2.000  lines  per  minute:  in  whicli  devices  facilitate  maintejiance 
by  the  detectitm  and  isolation  of  their  own  malfunctions  or  mistakes  (diagnostic 
programs  I  ;  upon  which  most  other  industries  of  the  country  and  couiitless 
businesses,  as  well  as  science  and  space  exploration-s,  vitally  depend;  in  which 
product  and  market  developments  seem  almost  kaleidoscopic  when  viewed 
from  the  outside;  which  appears  uniijue  in  monopoly  context  by  reason  of  its 
youth  and  apparent  dynamics,  but  which  by  the  same  token  in  the  ultra- 
modern setting  may  be  unprecedented  also  because  of  increased  inducements 
for,  and  vulnerability  to,  sophisticated  submarket  control  on  the  one  hand, 
and  massive  industrial  espionage  on  the  other. 

Statement  of  the  Case — Preliminary'  Proceedings 

F2.  This  is  an  action  brought  by  the  Telex  Corporation  and  Telex  Com- 
puter Products,  Inc  ("Telex")  against  the  International  Business  Machines 
Corporation  ("IBM")  in  pursuance  of  Secticm  4  of  the  Clayton  Act  (15  U.S.C. 
§15)  to  recover  treble  damages  for  alleged  violations  of  Secticms  1  and  2  of 
the  Sherman  Act,  15  U.S.C.  §S  1.  2,  and  Section  3  of  the  Clayton  Act.  15  U.S.C. 
S  13.  IB'Sl  counterclaimed  against  Telex  for  alleged  unfair  competition,  theft 
of  trade  secrets  and  copyright  infringement  in  reliance  upon  state  law  and  17 
U.S.C.  S  101  with  reference  to  the  infringement  of  copyrights. 

FS.  Telex's  initial  complaint  was  filed  on  January  21,  1072,  in  the  United 
States  District  Court  for  the  Northern  District  of  Oklahoma  (Action  No. 
72-C-18),  alleging  IBM's  monopolization  of,  and  attempts  to  monopolize,  the 
worldwide  manufacture,  distribution,  sale  and  leasing  of  electronic  data  proc- 
essing equipment  since  1954,  and  seeking  damages  in  the  amount  of  .$23N,- 
2!)(),()()0,  trebled,  injunctive  relief,  attorneys"  fees,  and  costs.  With  the  con.seut 
of  the  parties  the  issues  and  discovery  for  the  purpose  of  the.se  proceedings 
were  limited  to  the  United  States. 

F4.  Concurrently  with  the  filing  of  its  complaint.  Telex  moved  before  the 
Judicial  Panel  on  :\Iultidistrict  Litigation  (JPML)  in  the  nnitter  entitled  "In 
re  IBM  Antitrust  Litigation",  Docket  No.  18,  to  transfer  its  case  to  the  United 
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states  District  Court  for  the  District  of  Minnesota  for  coordinated  and  con- 
solidated pre-trial  proceedings  with  Control  Data  Corjjoration  v.  International 
Business  Machines  Corporation.  3-(JS  Civ.  312,  and  (ireyhound  Computer 
Corporation  v.  International  Business  Machines  Corporation,  3-70  Civ.  329 
(X.D.  111.  70C  2203),  l)oth  of  which  were  then  pending  in  that  court. ^  On 
Fehruary  1,  1S>72,  Telex  amended  its  complaint  to  describe  in  more  detail  its 
monopolization  claims  relative  to  the  manufacture.  distril)uti<in.  sale  and  leasing 
of  plug  compatible  peripheral  products  which  could  be  attached  to  an  IBM 
central  processing  unit.  On  February  2."),  1972,  Telex's  motion  to  consolidate 
was  argued  before  the  .JPML. 

F").  On  March  15.  1972,  while  its  motion  for  consolidation  was  pending  before 
the  JI'ML,  'J'elex  filed  a  second  complaint  in  the  Xorthern  District  of  Oklahoma 
(Action  No.  72-C-S9)  alleging  that  IBM  had  violated  Section  2  of  the  Slierman 
Act  (15  T'.S.C.  §2)  by  announcing  its  "Fixed  Term  Plan"  in  May  of  1971  and 
its  ••Extended  Term  Plan"  on  March  1,  1972.  Telex  sought  a  temporary 
restraining  order  and  preliminary  injunction  from  the  Oklahoma  court.  On 
April  19.  1972,  the  .II'ML  issued  orders  transferring  the  Telex  actions  to  the 
^Minnesota  court.  Telex  Corp  v.  International  Business  Machines,  Inc..  342 
F.  Supp.  20  (1972),  and  Honorable  Philip  Neville,  I'nited  States  District 
Judge  for  the  District  of  Minnesota,  was  assigned  to  handle  complicated  dis- 
covery and  other  matters  preliminary  to  trials.  Under  his  aide  supervision 
millions  of  documents  were  discovered  or  exchanged  and  photographed,  and 
various  procedural  rulings  made.  On  .Tune  12.  1972,  Telex  tiled  a  supplement  to 
its  complaint,  alleging  violations  of  the  antitrust  laws  by  IBM  in  the  then 
soon-to-be-anonnced  IBM  System  370/16S  and  370/15S  central  i)rocessing  units 
(CPI')  with  integrated  (TT  memory  and  integrated  disk  control  circuitry 
and  a  lower  j)riced  incremental  memory.  Telex  sought  injunctive  relief  prevent- 
ing IB.M  from  integrating  any  memory  or  disk  control  circuitry  into  its 
System  370  central  processing  units  and  from  lowering  its  prices  for  memory 
incremental  to  the  CPU  memory. 

F6.  On  July  21,  1972,  in  partial  response  to  a  motion  by  Telex,  the  Minnesota 
court  granted  a  temporary  restraining  order  enjoining  IB:M  from  making 
any  announcement  of  its  370/l<)S  and  370/158  central  processing  units  until  the 
Minnesota  court's  deci.sion  on  Telex's  pending  motion  for  preliminary  injunc- 
tion was  entered.  IBM  sought  relief  from  the  Miimesota  court's  action  in  the 
Court  of  Api)eals  for  the  Eight  Circuit  (Docket  Xo.  72-1447)  both  by  way  of 
api'eal  and  extraordinary  writ.  That  court  on  July  2N.  1972.  determined  that 
the  temporary  restraining  order  entered  by  the  Minnesota  court  was  tantamount 
to  the  issuance  of  a  preliminary  injunction  because  it  exceeded  the  ten  day 
limitation  set  forth  in  Fed.  R.  Civ.  P.  65(b).  The  Telex  Corporation  v.  Interiui- 
tional  Business  Corporation,  464  F.  2d  1025  (Sth  Cir.  1972).  It  was  ordered  that 
the  preliminary  injunction  be  dissolved  because  the  district  court  had  made  no 
findings  relative  to  the  ultimate  probable  success  of  Telex  on  the  merit."--  or  on 
Telex's  claim  of  irreparable  injury.  On  July  2S.  1972,  Telex  moved  for  a  second 
temporary  restraining  order  to  be  limited  to  ten  days.  That  motion  was  denied 
on  August  1.  1972.  ()n  October  6,  1972,  tlie  Minnesota  court,  after  the  submission 
of  affidavits,  evidentiarv  appendices  and  briefs,  denied  Telex's  moti<in  for  a 
preliminary  injunction  as  well  as  IBM's  motion  for  summary  judgment.  After 
extensive  pre-trial  discovery  on  both  sides  in  the  Minnesota  proceedings.  Telex 
finally  amended  its  complaint  on  January  2,  1973,  to  medand  damages  in  the 
amount  of  .$416,100,000,  trebled,  and  on  January  S,  1973.  filed  as  amended 
consolidated  complaint. 

F7.  Telex  moved  on  January  9,  1973,  that  its  cases  be  remanded  to  tlie  Xorthern 
District  of  Oklahoma  for  trial.  On  January  10.  1973,  the  case  wns  assigned  to 
this  Judge  for  final  pre-trial  preparation  and  trial.  Telex's  remand  motion  was 
granted  on  January  15.  1973.  and  as  of  that  date,  subject  to  the  Minnesota 
district  court's  retention  of  jurisdiction  on  certain  ])rivilege  issues.  wl)ich  have 
now  been  finally  resolved,  this  court  o])tained  jurisdiction  of  these  proceedings. 
On  January  22.  1973.  IP.M  answered  Telex's  amended  consolidated  complaint  and 
filed  two  counterclaims — one  alleging  unfair  competition  and  theft  of  IBM  trade 


1  The  Oie!/hoiniil  cnsp  was  tr:insfprred  to  tlip  T'nitPfl  Statps  Distrk-t  Court  for  tlip 
Distript  of  .\rizi>n:i  tor  trial.  On  .Tiily  10.  1972.  IB^Sfs  motion  for  a  directed  verdict  was 
graiited  at  the  end  of  tlie  presentation  of  Gre.vhoiuid's  case.  .Jn<l};p  ("raig  s  opinion  trrant- 

iii2  IBM's  motion  is  rpportpd  at  1072  Trade  Cas.  11  74. 20.^   (D.  Ariz.).  F.  Supp.  . 

Tlie  Control  Ilntft  case  was  subsequently  settled  and  on  January  1."),  lUT.i,  Control  Datas 
complaint  was  dismissed. 
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secrets,  and  the  .second  alleging  Telex's  infringement  of  IBM  copyrighted  manuals. 

iF8.  Pre-trial  conferenecs  were  lield  before  this  court  on  February  20,  March  30, 
and  April  13,  1973.  At  the  final  pre-trial  conference  a  jury,  previously  demanded 
on  both  complaints  and  the  counterclaims,  was  waived  by  both  sides.  This  court 
entered  a  final  pre-trial  order,  based  largely  upon  the  March  30  conference,  on 
April  12,  1973,  which  enumerated  in  detail  the  cuntentions  of  the  parties, 
stipulated  and  disputed  factual  matters,  the  documentary  evidence  intended  to  be 
offered,  and  the  witnesses  to  be  called  by  the  respective  pai'ties. 

F9.  Trial  commenced  on  April  1«J,  1973,  an<l  the  record  was  closed  on  May  24, 
1973,  after  29  days  devoted  to  the  taking  of  evidence.  The  expedition  of  the  case 
consistent  with  "full,  fair  and  vigorous  presentations  was  due  in  important 
measure  to  the  ability,  organizational  talent,  diligence  and  experience  of  counsel, 
together  with  the  routine  informal  conferences  held  each  morning  before  the 
convening  of  court  among  court  and  counsel  where  evidentiary  problems  were 
anticipated,  presented  and  explored  and  the  management  of  proceedings  was 
otherwise  charted  from  d;iy  to  day.  A  brief  post-trial  conference  was  held  on 
May  25,  1973.  The  parties  submitted  their  separate  proposed  findings  of  fact  and 
conclusions  of  law  in  compliance  with  the  recpiest  of  the  court,  and  on  June  18 
and  19,  1973,  oral  arguments  were  had.  Whereupon  the  case  was  submitted  for 
decision  and  by  the  court  was  taken  under  advisement. 

The  court,  now  deeming  itself  fully  advised,  makes  the  following  Findings  of 
Fact  in  addition  to  the  statement  of  the  case  and  proceedings  set  out  above,  and 
the  minute  stipulated  facts  not  set  out,  but  iucorporated  herein  by  reference 
since  there  is  no  contest  with  respect  to  them. 

I.  THE  PARTIES 

FIO.  Internati(mal  Business  :Machines  Corporation  (IBM)  was  incorporated  on 
February  24,  1924,  and  maintains  its  pi-ineipal  place  of  business  in  a  state  other 
than  the  State  of  Oklahoma  where  plaintiffs  are  incorporated  and  maintain  their 
principal  places  of  business.  Before  its  entry  into  the  electronic  data  processing 
(EiDP)  industry,  IB:\I  manufactured  punched  card  accounting  machines  and 
other  products.  In  addition  to  its  EDP  business,  IBM  develops,  manufactures  and 
markets  other  business  machines  including  copiers,  dictating  equipment,  and 
electric  typewriters.  IBM  has  been  deeply  involved  in  the  phenomenal  growth 
of  the  electronic  data  processing  industry  since  almost  the  beginning  of  the 
industry.  IBM's  first  EUP  system  offered  for  sale  was  the  IBM  701.  The  first 
IBM  701  was  completed  in  April  of  1953  and  was  intended  primarily  for  scientific 
work  in  connection  with  nuclear  research.  The  first  IBM  computer  intended  for 
commercial  work  was  the  IBM  702,  wliich  was  installed  in  early  1955. 

Fll.  The  Telex  Corporation  was  incorporated  in  February,  1963.  It  is  the 
successor  to  Telex,  Inc.,  which  was  incorporated  in  May,  1940.  Since  at  least  1959 
Telex  has  been  manufacturing  products  which  have  been  used  by  electronic  data 
processing  equipment  manufacturers  as  part  of  their  equipment. 

F12.  Because  of  the  success  of  IBM's  System  300,  certain  companies  such  as 
Telex  entered  into  the  marketing  of  devices  functionally  equivalent  to  IBM 
devices.  The  devices  nuirketed  by  Telex  and  others  plugged  into  and  replaced 
parts  of  the  System  300.  In  1900  Telex  began  to  market  replacements  for  the 
magnetic  tape  devices  which  were  i)art  of  IBM's  System  300  computers.  Before 
the  receipt  of  a  contract  with  DuPont  to  replace  DuPont's  installed  second- 
generation  IBM  magnetic  tape  devices.  Telex  liad  been  conducting  engineering 
development  work  to  modify  the  Telex  Model  M3000-a  magnetic  tape  drive 
then  being  marketed  by  Telex  to  other  EDP  equipment  manufacturers — to  pro- 
vide an  appropriate  electronic  interface  to  attach  to  an  IBM  central  processing 
unit  (CPU  ).  An  interface  is  a  shared  t)oundary  lietween  electronic  data  processing 
machines,  or  more  accurately  between  tiie  channels  or  physical  pathways  con- 
necting those  machines,  through  whicli  data  or  progmms  may  be  transmitted, 
received,  stored  or  processed.  After  receipt  of  the  DuPont  contract,  the  work 
was  completed  and  the  equipment  delivered  in  August,  1960.  The  Telex-developed 
machine  was  designed  with  an  electronic  interface  to  work  in  conjunction  with 
an  IBM  CPU.  It  was  designated  as  Telex's  Model  4700.  In  late  1966,  additional 
47O0's  were  installed  at  Lockheed  Aircraft  and  at  P]lectronic  Business  Service 
(AMI).  The  total  engineering  cost  for  designing  the  electronic  interface  neces- 
sary to  adapt  TcIhx's  rape  drive  for  use  with  IBM  equipment  was  .$42,000. 

F13.  In  May,  lOOO,  Telex  began  to  market  replacements  for  lP>M"s  disk  drives. 
Telex  d(jes  not  manufacture  but  purchases  the  disk  drives  and  disk  drive  con- 
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trollors  from  another  company.  In  X()veml)er.  1!»70.  Telex  announced  that  it 
would  begin  marketing  a  printer  and  a  printer  controller.  The  printer  meclia- 
'uism  is  not  manufactured  b,v  Telex  hut  is  purchased  from  Control  Data  Corpora- 
tion. Telex  manufactures  some  of  the  printer  electronics  and  the  i)rinter  con- 
troller. In  November,  1971,  Telex  announced  it  would  offer  a  rei)lacement  for 
the  memory  or  main  storage  used  with  certain  IBM  systems.  In  November.  1971, 
Telex  announced  a  6360  memory  for  attachment  to  IBM  Systems  370/155  and 
370/165.  That  memory  was  first  delivered  in  November  of  197'J.  Telex  i)urchases 
the  parts  of  the  memories  from  various  corporations.  It  assembles  tne  parrs  ana 
markets  the  final  product.  As  of  January  26.  1973.  Telex  had  installed  two  mem- 
ories. In  November,  1971.  Telex  announced  a  6345  memory  for  attachment  to  an 
IBM  System  370/145.  Telex  has  not  yet  delivered  any  6345  memories.  Telex  has 
recently  advertised  its  intention  to  announce  a  memory  for  attachment  to  IB^I 
Systems  370/168  and  370/158.  Telex's  forecast  for  first  ciistomer  delivery  for 
these  products  is  the  fourth  quarter  of  1973. 

F14.  Telex  has  never  announced  or  delivered  a  "communications  controller" 
but  is  presently  developing  a  plug  compatible  communication  controller  equiva- 
lent to  IBM's  3705.  Telex  has  negotiated  an  agreement  with  Hitachi,  a  Japamese 
corporation,  under  which  Telex  will  engage  in  a  joint  development  effort  to 
develop  a  CPU  compatible  with  IB]M's  System  370  and  competitive  with  System 
370  Models  135  and  145.  No  final  decision  has  yet  been  made  as  to  the  actual 
manufacturing  and  marketing  of  such  a  product. 

F15.  In  the  aspect  of  its  business  relating  to  the  marketing  of  EDP  products 
to  IBM  end-users.  Telex  in  the  past  has  had  a  company  policy  generally  of  fol- 
lowing IBM's  product  leadership  and  subordinating  any  technological  product 
innovation.  Telex  products  are  designed  as  the  functional  equivalent  of  previously 
announced  IBM  products,  except  for  whatever  technological  advances  Telex  is 
able  to  introduce  because  of  the  later  announcements  of  its  products.  Telex's 
plug  compatible  tape  drives,  disk  drives  and  printers  have  had  better  perform- 
ance in  some  respects  than  IBM's  corresponding  products. 

F16.  Since  entering  the  EDP  industry  and  up  to  1971,  Telex  reported  a  phe- 
nomenal growth  in  revenues.  Its  revenues  from  EDP  products  and  services 
sold  to  customers  within  the  United  States  as  reported  in  the  "census"  ^  rose  from 
$870,000  in  fiscal  1967  to  $56,840,000  in  fiscal  1971. 

II.    THE    INDUSTRY 

F17.  The  electronic  data  processing  (EDP)  industry  is  a  young  and  dynamic 
one  ranking  high  in  importance  among  the  industries  of  the  mation.  The  first 
commercially  built  EDP  system — the  Univac  I — was  delivered  in  1951  to  the 
Bureau  of  the  Census.  The  demand  for  EDP  products  and  services  as  indicated 
by  the  revenue  of  companies  responding  to  the  court  census  has  grown  from  $48 
million  in  1952  to  $10.2  billion  in  1970. 

F18.  Electronic  data  processing  is  employed  by  government  and  major  pro- 
ducers of  goods  and  services  throughout  the  country  to  make  their  operations 
more  efficient  and  to  provide  new  and  better  products  and  services.  The  scientific 
community  has  used  and  is  continuing  increasingly  to  use  electronic  data  proc- 
essing extensively.  The  kinds  and  types  of  available  products,  equipment  or  serv- 
ices used  are  determined  by  tlie  applications  for  which  there  is  a  need  and  the 
availaijle  resources  to  meet  the  need.  Examples  of  electronic  data  processing  ap- 
plications are  almost  as  numerous  as  business  and  scientific  applications :  The 
computer  can  keep  track  of  enormous  numbers  of  people  who  have  made  reserva- 
tions with  the  various  airlines  and  tell  passenger  reservation  agents  when 
planes  are  full.  EDP  s.vstems  control  many  manufacturing  processes  and  almost 
entire  factories,  monitor  patients  with  severe  heart  disease  in  hospitals,  and 
control  some  navigational  systems  on  airplanes.  Such  systems  are  used  in  print- 
ing newspapers,  controlling  traffic  lights,  guiding  ships,  navigating  and  con- 
trolling space  missions,  and  even  in  designing  other  computers.  Less  dramatic 

2  The  "ppnsus'  refers  to  the  responses  of  1,7.86  companies  to  Rule  31  depositions  upon 
written  questions  ordered  talcen  by  the  United  States  District  Court  for  the  l>istrict  of 
Minnesota  for  the  purpose  of  obtaininj?  information  concerning  the  EDP  industry.  The 
depositions  were  taken  in  pre-trial  discovery  proceedinjrs  relating:  to  several  cases,  includ- 
iuff  Telex  v.  IB^f,  which  had  been  consolidated  in  tlie  Minnesota  court  with  Control  Data 
Corporation  v.  IBM,  Civil  Action  No.  .3-R.S-312.  Rule  .11  Depositions  were  sent  to  approxi- 
mately .3,300  companies  and  about  2,700  responses  were  received.  About  a  thousand 
responses  were  eliminated  either  because  the  companies  responding  were  very  small  or 
because  the  answers  were  not  responsive  or  were  otherwise  not  susceptible  to  recordation. 
This  census  is  in  evidence. 
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Init  widespread  are  day  by  day  business  applications  affecting  the  lives  and  for- 
tunes of  almost  every  individual  in  the  country  in  one  way  or  another.  There  has 
been  a  marked  increase  in  the  sophistication  of  EDP  customers  in  the  last  few 
years.  Immediate  purchasers  of  EDI'  products  and  services  are  most  often  large 
institutions  such  as  the  United  States  government,  universities,  or  large  indus- 
trial organizations.  Most  of  the  EDP  systems  are  installed  in  the  five  hundred 
largest  governmental  and  business  organizations.  :Many  professional  consultants 
offer  assistance  in  the  design  of  EDP  systems  and  the  procurement  of  EDP 
products  and  services,  thus  enabling  smaller  users  to  make  more  knowledgeal)le 
decisions  concerning  their  EDP  needs. 

F19.  Dramatically  increasing  demamds  for  EDP  products  and  services  and 
the  needs  of  EDP  users  have  resulted  in  a  rapid  growth  in  the  numl)er  of  com- 
panies which  offer  EDP  products  and  services  and  in  a  variety  of  products 
and  services  which  are  offered  to  accomplish  the  data  processing  needs  of  users. 
Many  different  kinds  of  companies  have  been  attracted  to  the  EDP  industry.  The 
number  of  companies  responding  to  the  census  and  reporting  EDP  revenue  in  each 
year  from  1952  to  1970  has  grown  from  13  to  1773,  a  growth  in  number  of  more 
than  136  times  in  eighteen  years.  According  to  the  census,  the  number  of  com- 
panies which  nmnufacture  and  market  a  complete  EDP  system  has  grown  from 
3  in  1952  to  96  in  1972.  but  only  8  or  9  of  these  companies  are  considered  in  the 
trade  as  principal  systems  nmnufacturers.  These  include  IBM.  I'nivac  ( Sperry 
Rand).  Burroughs.  Control  Data  Corp.,  General  Electric,  Honeywell,  RCA.  XDS 
(Xerox),  NCR,  and  Digital  Equipment  Corporation  (DEC).  Recently  RCA  and 
GE  have  gone  out  of  the  systems  business. 

F20.  Spurrefl  additionally  by  the  success  of  IBM's  System  360,  manufacturers 
of  certain  peripheral  devices  began  in  1966  to  market  to  end-users  products  which 
were  functionally  equivalent  to  certain  IBM  System  360  devices.  The  equipment 
of  these  companies  "replaced"  IBM  devices  and  utilized  all  the  system's  support 
and  services  provided  by  IBM.  In  1966  Telex,  and  shortly  thereafter  other 
independent  manufacturers,  begau  manufacturing  and  operating  magnetic  tape 
drives  which  were  functionally  equivalent  to  IBM  magnetic  tape  drives  and 
which  could  be  "plugged"  into,  and  thus  were  "plug  compatible"  to  IBM  central 
processing  units.  The  end-user  customer  of  an  IBM  computer  system  then  had 
the  option  to  use  an  IBM  tape  drive  or  to  use  one  made  by  a  "plug  compatible 
manufacturer"  (  PCM).  Peripheral  eciuipment  manufacturers  have  expanded  their 
peripheral  product  lines,  moved  into  the  leasing  of  complete  EDP  systems,  and 
certain  of  those  companies,  including  Telex,  Memorex  and  Mohawk  Data  Sciences, 
are  now  expanding,  or  considering  expanding,  into  the  manufacture  and  market- 
ing of  their  own  central  processing  units. 

F21.  In  the  mid-19()0's  leasing  companies  began  purchasing  computer  products 
from  IBM,  which  they  then  leased  to  computer  end-users.  These  companies  pur- 
chased $2.6  billion  worth  of  IBM's  360  computer  hardware  for  which  IBM 
received  its  full  retail  price  and  corresponding  prolit.  Leasing  companies  typically 
purchase  an  installed  IBM  computer  system  and  then  lease  it  to  the  existing 
end-user  at  a  rate  less  than  IBM  charges  for  its  identical  products.  When  an 
initial  lea.se  ends  and  the  machine  leaves  the  first  end-user's  shop,  the  leasing 
company  owner  remarkets  the  "used"  equipment  when  possible.  Another  type  of 
leasing  company  transaction  involves  the  purchase  of  plug  compatible  tape  and 
disk  drives  from  PCM's  after  they  are  installed  and  on  rent  in  an  end-user's 
location.  This  type  of  transaction  is  primarily  a  method  of  financing  and  the 
leasing  company  depends  upon  the  manufacturer  to  market  and  service  the 
product. 

F22.  A  service  bureau  owns  or  leases  computer  products  and/or  services  and 
then  performs  data  processing  services  for  customers  for  a  fee.  The  customers 
can  get  data  processed  by  this  method  without  owning  or  leasing  any  specific 
EDP  "hardware"  or  ".software".  A  time-sharing  company  is  one  that  installs  a 
terminal  facility  in  the  customer's  business  locaticm  :  the  terminal  is  connected 
to  the  time-sharing  company's  computer  system  via  telephone  communication 
lines.  The  end-user  can  then  time-share  the  computer  system  by  means  of  the 
remote  terminal  for  a  fee.  A  data  center  is  an  estaltlishment  having  a  computer 
installation  which  permits  customer  personnel  to  operate  the  comi)uter  equipment 
for  a  fee.  Software  houses  prepare  and  market  computer  programs  or  instructions 
designed  to  cause  the  central  processor  and  peripheral  products  to  peform  their 
required  functions.  Examples  are  instructions  that  will  cause  data  from  input 
devices  to  be  transferred  to  storage  devices,  to  be  retrieved  when  needed,  then 
processed  in  a  usable  form.  Facilities  management  companies,  or  system  engineer- 
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ins  consultants,  such  as  Computer  Usast'  Corixirat  ion,  provide  I  lie  customer  with 
systems  engineering;  and  design  services  as  well  as  services  for  the  actual  opera- 
tion of  the  end-user's  computer  facilities. 

F28.  The  speed,  reliability  and  capacity  of  computer  products  have  increased 
greatly  since  1952.  One  of  IBM's  ClT's,  the  STO/KiS  (announced  but  as  yet 
undelivered)  when  compared  to  the  Univac  I  will  have  TOO  times  the  storage 
capacity  of  T'nivac  I,  and  it  will  execute  additions  4.;!(M)  times  faster,  multiplica- 
tion 3.100  times  faster,  and  division  2.000  times  faster.  The  data  transfer  rate  of 
current  tape  drives  is  40  times  greater  than  that  of  the  earliest  tape  drives  used 
with  the  Univac  I.  Memory  technology  has  increased  cycle  speed  of  main  memory 
devices  a  thousandfold  since  1052.  Electronic  circuitr.v  improvements  permits 
products  to  be  made  today  which  were  difficult  to  conceive  a  few  years  ago. 
Speed,  capacit.v  and  reliability  have  improved,  while  power  lecpiirements  have 
dropped. 

III.    THE    NATURE    OF    ELECTRONIC    DATA    PROCESSING 

F24.  Electronic  data  processing  (EDP)  is  the  conversion  of  words,  letters, 
numbers  or  combinations  of  words,  letters  and  numbers,  or  other  types  of  data, 
into  electronical  signals;  the  data  is  then  collected,  stored,  sorted,  analyzed, 
compared  or  computed.  The  "hardware"  products  and  "software"  programs  that 
perform  these  functions  are  often  referred  to  collectively  as  a  computer  system, 
or  simply  as  a  computer.  Computing  may  involve  both  simple  and  complicated 
calculations,  or  the  storing  and  sorting  of  large  amounts  of  data.  An  example  of 
the  complicated  calculations  of  computers  is  the  work  done  at  the  .Manned  Space- 
craft Center  which  links  computer  .systems  throughout  the  T'nited  States  to 
computers  on  board  spacecrafts  to  ]>erform  large  numbers  of  precise,  complicated 
calculations.  An  example  of  stoi-ing,  sorting  and  omiparing  large  amounts  of 
information  is  an  airlines  pas.senger  reservation  system,  or  a  warehouse  inventory 
system. 

F25.  An  EDP  .s.vsteni  consists  of  products  which  perform  five  basic  functions. 
These  are  "processing",  "storage",  "input",  output"  and  ■"control".  Input  is  the 
entering  of  data  into  storage.  The  input  devices  convert  data  from  an  "ordinary" 
language  form  (i.e..  English  and  numbers)  to  "machine"  language  or  electronic 
signals  which  are  then  understandable  to  a  computer.  Output  is  the  opposite. 
Output  devices  convert  the  "machine"  language  or  electronic  signals  to  the  out- 
put form  desired,  such  as  jrinted  or  typed  in  humanly  understandable  language 
on  paper,  recorded  on  magnetic  tape  or  magnetic  disk,  punched  as  a  hole  in  a 
l)unched  card,  or  displa.ved  on  a  television-like  screen.  Output  devices  can  also  be 
used  to  open  or  close  a  valve,  or  to  transfer  electrical  impulses  to  another  com- 
puter system.  Storage  of  data  is  accomplished  in  either  the  main  memory  or  some 
type  of  auxiliary  storage. 

F26.  Main  memory  is  the  storage  from  which  data  are  transferred  to  the 
processor  and  to  which  data  are  returned  in  their  pnK'essed  form.  Auxiliary 
storage  is  the  storage  from  which  data  ai-e  interchanged  with  the  main  memory 
for  processing,  temporary  transfer,  or  more  permanent  storage.  Auxiliary  storage 
is  usually  accomplished  in  some  one  or  more  of  the  following :  Large  core  stor- 
age (LCS).  data  cells,  magnetic  drums,  magnetic  disk  devices,  magnetic  tape 
devices,  paper  tape  devices  and  punch  cards.  The  type  of  auxiliary  used  is 
dependent  upon  the  applications  and  needs  of  the  customer  with  reference  to  the 
stored  data. 

F27.  The  processing  function  is  the  comi)utation  or  jierformance  of  logical 
oi)erations.  These  logical  operations  involve  additions,  subtractions,  and  com])ari- 
sons.  The  logic  is  composed  of  single  steps  done  rapidly  to  achieve  the  ultimate 
results.  A  control  function  enables  a  computer  system  to  perform  a  large  number 
of  consecutive  instructions.  The  control  function  can  usually  lUKlerstand  or 
evaluate  the  various  operations  as  they  are  concluded  and  perform  alternate  o]i- 
erations  without  human  intervention  based  upon  such  evaluation.  The  control 
function  directs  and  coordinates  the  operation  of  the  various  products  making 
up  the  system  and  can  be  performed  b.v  a  combination  of  hardware,  micro- 
l)rogramming  aiid  software.  Programs  are  sequences  of  instructions  which  tell 
the  various  devices  what  to  do.  Programs  are  also  referred  to  as  software. 

F28.  A  modern  comi»uter  system  is  comi»osed  of  a  variety  of  individual  de- 
vices each  of  which  usually  performs  a  different  function  that  may  be  needed  to 
perform  a  particular  needed  aiiplication.  The  u.ser  may  select  from  various  prod- 
urts  the  particular  com])ination  of  inividual  devices  and  software  which   will 
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solve  the  customer's  data  handling  needs,  taking  into  consideration  the  economics 
and  applications  involved.  The  user's  choice  of  alternative  devices  may  depend 
upon  trade-offs  among  price,  capacity,  speed,  flexibility,  space  requirements, 
and  the  number,  kind  and  priority  of  applications  to  be  performed  and  users  to 
be  serviced,  but  inherent  are  various  limitations  of  functions  and  application 
which  as  a  practical  matter  most  often  dictate  a  particular  device  for  a  particular 
application. 

F29.  Individual  input/output  products  include  teletype  machines,  typewriter 
terminals,  television-like  displays  which  use  cathode  ray  tubes,  card  punches 
and  punched  card  readers,  magnetic  tape  drives  and  magnetic  disk  drives.  There 
are  also  devices  which  read  magnetic  characters  or  optical  characters  such  as 
those  on  checks,  and  there  are  devices  which  read  coded  tags  on  merchandise. 
AYhen  used  in  stores,  these  devices  automatically  record  the  sale,  bill  the  cu.s- 
tomer,  and  remind  the  store  to  reorder. 

F30.  Printers  perform  an  output  function.  Like  a  typewriter  terminal,  a  printer 
converts  electrical  signals  into  printed  characters  and  numbers.  Printers,  how- 
ever, operate  at  much  higher  speeds  than  typewriter  terminals.  Mechanical  input 
printers  operate  at  up  to  2,000  lines  per  minute  while  electrostatic  printers, 
which  operate  similar  to  copying  machine.'?,  can  operate  at  higher  rates.  There 
are  special  purpose  printers  used  to  produce  graphs,  charts,  drawings  and  maps. 
Other  output  devices  produce  microfilm.  These  are  called  computer  output  micro- 
film, or  COM,  devices. 

F31.  Products  which  perform  a  storage  function  include  magnetic  core  arrays, 
.semiconductor  circuitry,  magnetic  tape  drives,  magnetic  strip  files,  magnetic 
drums,  and  magnetic  disk  drives.  All  these  devices,  except  the  semiconductor 
circuity,  store  data  by  converting  electrical  signals  into  a  magnetized  recording 
that  can  be  reconverted  into  electronic  signals.  A  magnetic  recording  is  perma- 
nent in  that  it  remains  when  electric  power  is  "off",  but  the  semiconductor  cix'cuit 
loses  its  stored  data  when  the  electric  power  is  "off". 

F32.  The  CPU  is  generally  where  most  of  the  logical  functions  or  calculations 
are  performed.  Controllers,  channels,  peripheral  processors  and  multiplexors  are 
smaller  processors  designed  for  a  particular  use.  and  when  used  permit  a  more 
efficient  use  to  be  made  of  the  central  processor  l>y  speeding  up  interchanges  of 
data  and  making  preliminary  or  intermediate  computations  for  relay  to  the 
CPU. 

F33.  EDP  products  are  built  from  electronic  and  electrochemical  components. 
The  components  include  electronic  circuits,  devices  for  converting  electrical 
impulses  to  magnetic,  devices  for  converting  magnetic  impulses  to  electrical, 
devices  for  converting  electrical  current  to  mechanical  movement,  as  well  as 
cables,  connectors,  metal  frames  and  various  power  and  cooling  elements.  The 
most  numerous  physical  parts  of  an  EDP  system  are  the  electronic  circuits. 
Electricity,  as  used  in  a  computer,  essentially  has  only  two  states  or  condi- 
tions— it  is  either  "on"  or  "off"  as  is  the  case  of  an  electric  light.  By  combining 
electronic  switches  which  are  on  or  off,  computing  can  be  done  if  "on"  equals  1 
and  "off"  equals  0.  Different  combinations  and  .sequences  of  I's  and  O's  then 
can  be  used  to  represent  all  numbers  and  all  letters.  When  electronic  data  proc- 
essing began,  each  electronic  circuit  was  made  up  of  a  vacuum  tube,  such  as  is 
used  in  radio  or  television,  plus  wires  and  resistors.  The  development  of  tran- 
sistors in  the  1950's  allowed  the  vacuum  tubes  to  he  replaced  by  transistors. 

F34.  IBM  was  an  early  user  of  the  transistor  in  its  EDP  systems.  IBM  built  its 
own  factories  to  make  transistors.  The  use  of  tranisistors  made  pos.<il)le  the  re- 
duction of  size,  cost  and  power  requirements  of  an  EDP  system  and  increased 
reliability  and  speed.  This  allowed  the  construction  of  EDP  systems  of  greater 
capacity  and  operational  speed  and  expanded  the  number  and  t.vpes  of  applica- 
tions for  which  such  equipment  could  be  used.  As  work  continued  on  the  refine- 
ment of  the  transistor  at  places  like  Bell  Laboratories,  Texas  Instruments,  Motor- 
ola. Fairchild,  and  IBM.  ways  were  foimd  to  combine  the  various  components 
making  up  an  electronic  circuit  into  a  single  chip.  M'iiich  is  now  about  Vs  inch 
square.  This  chip  is  called  an  "integrated  circuit".  In  the  1960's,  IBM  as  well  as 
others  began  to  build  EDP  systems  using  integrated  circuits.  This  allowed  a  fur- 
ther reduction  in  size,  a  further  increase  in  reliabiltiy,  a  further  increase  in 
speed  and  a  further  reduction  in  cost.  Work  at  IBM  and  other  places  has  led 
to  the  continual  miniaturization  of  the  circuits.  It  became  possible  to  produce 
multiple  circuits  on  a  chip.  This  was  referred  to  first  as  "medium-scale  integra- 
tion" and  later,  as  the  number  of  circuits  increased,  "large-scale  integration". 
In  the  latest  EDP  equipment,  components  are  in  use  which  have  more  than  two 
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thousand  circuits  on  a  single  silicon  chip  %  inch  square.  Under  development  in 
IBM  and  other  laboratories  are  chips  containing  IG.OOO  circuits.  Moreover,  there 
are  under  development  processes  which,  it  is  believed,  will  produce  chips  with 
64,000  circuits  or  more. 

IV.    RELEVANT    MARKET 

F35.  In  determining  whether  there  is  monopoly  power  to  control  prices  or  ex- 
clude competitors  In  any  part  or  line  of  commerce,  the  court  is  required  to  con- 
sider a  relevant  market  or  markets  mthin  which  such  determination  can  l)e 
made.  Manifestly,  the  electronic  data  processing  market  in  general  is  one  rele- 
vant to  such  an  inquiry.  But  the  fact  that  monopoly  power  may  not  exist  on  the 
part  of  any  company  within  that  general  market  as  a  whole  does  not  end  but 
only  begins  the  inquiry  in  this  case.  It  should  also  be  noted  that  we  are  not  pri- 
marily concerned  with  prior  or  subsequent  years,  but  that  in  view  of  the  issues 
of  this  case  a  determination  must  be  made  as  to  the  relevant  mai'ket  or  markets  in 
the  period  1969-1972,  timing  also  being  an  important  element  here  because  of 
the  youth  and  dynamics  of  the  market  and  its  various  developmental  stages  over 
the  "years.  It  is  recognized  that  a  purely  tran.sitory  condition  could  be  so  brief 
or  insubstantial  as  to  be  de  minimis  or  immaterial  in  appraising  market  power ; 
but  it  must  also  be  recognized  that  in  a  real  sense  every  market  condition  may 
be  temporary  in  the  perspective  of  historical  development,  and  yet  the  policy 
of  the  antitrust  laws  does  not  permit  the  unlawful  applicariou  of  monojioly 
power  against  competition  to  its  damage  over  a  substantial  period  even  though,  if 
competifors  could  hang  on  for  a  time,  technological  or  other  developments  might 
change  the  competitive  situation  for  the  better. 

r36.  Telex  asserts  that  in  the  period  mentioned  IBM  possessed  mouoply  mar- 
ket power  in  the  general  systems  (CPU)  "relevant  market",  in  the  market  for 
peripheral  devices  plug  compatible  with  IBM  CPU's,  and  in  the  "relevant  sub- 
markets"  for  magnetic  tape  products,  direct  access  storage  products,  memory 
products,  impact  printer  products,  and  communication  controllers  that  were  plug 
compatible  with  an  IBM  CPU.  IBM  claims  that  it  had  no  monopoly  power  in 
any  such  general  markets  and  that  submarkets  did  not  exist  because  competition 
in  the  EDP  industry  was  primarily  on  a  systems  basis,  and  that  the  relevant  mar- 
ket consisted  of  EDP  systems  and  the  products  which  make  up  such  systems  and 
the  companies  which  provide  alternatives  to  such  systems.  IBM  further  claims 
that  even  if  one  were  to  limit  the  focus  to  particular  parts  of  a  system,  such  as 
peripherals,  the  relevant  market  must  include  all  peripheral  products,  not  just 
those  currently  attached  to  IBM  systems.  It  is  further  contended  by  IBM  that 
once  the  decision  is  reached  that  the  relevant  market  should  include  peripherals 
attached  to  competitive  systems,  as  well  as  those  attached  to  IBM  systems,  it 
does  not  make  any  difference  with  i-espect  to  IBM's  share  whether  the  market  is 
limited  to  such  peripherals  or  is  broadened  to  include  all  products  which  make 
up  .systems.  IBM  further  claims  that  even  if  "'plug  compatible"  tapes,  disks,  prin- 
ters, communications  controllers,  and  memoi'ies  did  constitute  separate  sultniar- 
kets,  if  the  decision  were  made  to  include  disks  or  any  of  the  other  products  at- 
tached to  known  IGM  systems,  as  well  as  those  attached  to  other  than  IBM 
systems,  IBM's  share  of  each  of  these  submarkets  would  be  well  below  the  level 
that  would  support  any  inference  of  market  power. 

F37.  The  potential  general  market  toward  which  the  elforts  of  both  companies 
seem  directed,  with  the  progressive  broadening  of  Telex's  base  and  the  techno- 
logical and  industrial  developments  in  prospect,  appears  substantially  the  same, 
and  the  real  issue  is  whether  that  market  may  be  realistically  subdivided  in  the 
time  frame  1969-1972  to  focus  on  and  encompass  only  those  parts  of  current 
product  lines  which  are  respectively  attached  to  IBM  systems,  rather  than  all 
those  products  which  actually  have  similar  uses  in  connection  with  other  sys- 
tems;  although,  with  respect  to  the  claimed  attempt  to  monopolize,  these  dis- 
tinctions may  not  be  critical.  By  definition  every  manufacturer  has  100%  of  its 
own  product.  Thus,  where  a  hopeful  competitor  first  offers  a  product  as  a  substi- 
tute for  the  original,  the  originator  typically  will  continue  to  have  a  large  share 
share  of  that  product.  So,  likewise,  in  the  EDP  industry  each  manufacturer  of 
systems  normally  has  a  large  percentage  of  the  peripheral  equipment  which  is 
part  of  its  system.  By  this  token  a  .systems  manufacturer  has  100%  of  the  periph- 
eral attached  to  its  new  system  until  someone  begins  to  copy  some  or  all  of  these 
peripherals  or  designs  others  to  take  their  place  on  a  plug  compatible  basis. 
It  is  an  over-simplification  to  say,  however,  that  under  Telex's  market  definition 
theory,  as  soon  as  someone  begins  (or  perhaps  even  plans  or  thinks  about)  copy- 


5718 

ing  a  part  of  a  new  system,  as  IBM  argues,  the  manufacturer  of  that  system 
becomes  monopolist  and  has  an  obligation  not  to  cut  prices  or  do  anything  else 
that  might  reduce  the  profitability  of  the  copier. 

The  record  in  this  case  shows  that  peripheral  devices  attached  to  IBM  equip- 
ment but  manufactured  or  supplied  by  others  during  the  relevant  period  have 
grown  into,  and  have  been  recognized  as,  a  significant,  distinct  and  important 
part  of  the  EDI'  industry.  Again,  for  the  particular  period  mentioned,  we  are 
not  dealing  with  mere  theory  but  with  a  historic,  economic  fact,  transitory  or 
otherwise.  The  (piestion  persists,  however,  whether  such  suggested  subdivisions 
of  the  industry  can  proiierly  be  regarded  as  relevant  markets  or  submarkets 
within  which  economic  power  can  be  separately  appraised.  A  related  dilemma 
must  be  avoided  by  at  once  precluding  the  unreasonable  fragmentations  of 
markets "  and  preventing  the  monopolization  of  separately  competitive  compo- 
nents while  a  whole  industry  is  thus  subverted  part  by  part. 

F3<S.  Peripheral  products  constitute  an  important  part  of  a  data  processing 
system,  accounting  for  50-75%  of  the  price  of  the  system.  Such  products  are 
critical  to  the  performance  of  the  system  as  a  whole.  It  cannot  be  gain.-<aid  that 
indirectly  at  least  and  to  some  degree  the  peripheral  products  attached  to  non- 
IBM  systems  necessarily  compete  with  and  constrain  IBM's  power  with  respect 
to  peripherals  attached  to  IBM  systems.  The  quality  and  price/iJerformance  of 
the  peripherals  attached  to  a  .system  are  a  substantial  factor  in  a  cu.stomer's 
choice  between  competing  systems,  and  if  for  example  IBM  failed  to  improve  the 
price/performance  of  its  peripherals,  customers  might  choose  systems  (including 
peripherals)  of  other  systems  manufacturers.  Peripheral  pricing  and  product 
announcements  of  one  systems  supplier  influence  subsequent  peripheral  iiricing 
and  product  anmmncements  of  other  systems  suppliers,  although  it  may  be 
difficult  to  identify  any  given  comi>etitive  price  cut  or  product  improvement  as 
a  reaction  to  a  single  competitive  act.  Many  companies,  including  Telex,  which 
manufacture  or  market  peripheral  equipment  for  attachment  to  IBM  CPU's  also 
manufacture  or  market  equipment  for  attachment  to  non-IBM  CPU's,  but  to  a 
substantially  lesser  extent.  Moreover,  suppliers  of  peripherals  plug  compatible 
with  non-IBM  systems  could  in  various  instances  shift  to  the  production  of 
IBM  plug  compatible  i>eripherals,  and  vice  versa,  should  the  economic  rewards 
in  the  realities  of  the  market  become  sufficiently  attractive  and  if  predatory 
practices  of  others  did  not  dissuade  them.  In  the  absence  of  defensive  tactics  on 
the  part  of  manufacturers  of  CPU's,  the  cost  of  developing  an  interface  for  a 
pheripheral  device  would  generally  be  about  the  same  regardless  of  the  system 
to  which  it  would  be  attached,  and  such  cost  has  not  constituted  a  substantial 
portifin  of  the  development  cost   of  the  ix'ripheral   device. 

F81>.  In  this  extraordinary  industry  dominated  as  it  has  been  by  IBMs  influence 
neither  theoretical  relationships  nor  technological  similarities  supply  the  full 
answer  to  the  relevant  market  problem.  In  the  realities  of  the  marketplace,  as 
recognized  and  acted  upon  by  IBM  as  well  as  by  the  plaintiffs  and  their  customers, 
it  must  be  determined  (a)  whether  plaintiffs'  conce])t  of  relevant  markets  keyed 
peculiarly  to  devicps  plug  compatible  with  IB:M  CPU's  is  sound,  and  (b)  whether 
there  is  sufficient  demand  or  sui>ply  interchangeability.  substitutnbility  or  flexi- 
bility as  to  render  indistinct  or  ineffectual  the  lines  dividing  the  submarkets 
reMed  upon  by  plaintiffs  as  among  themselves  or  as  between  them  and  general 
EDP  systems."  A  differentiation  between  the  IBM  plug  compatible  peripheral  mar- 
ket in  general  and  submarkets  iTivolving  particular  types  of  such  peripherals 
seems  not  so  critical,  .since  it  appears  likely  that  IB:M's  market  power  would  not 
significantly  vary  as  between  them. 

F40.  IBM  and  other  systems  niainifacturevs  design,  develop,  manufacture  and 
market  system  solutions  to  data  iirocessing  problems  on  a  systems  liasis  primarily, 
although  with  respect  to  particular  applications  the  suitability  of  particular 
peripheral  equijiment  may  be  emphasized.  In  designing  a  system.  IB:M  and  other 
svstems  manufacturers  must  design  the  boxes  comprising  the  system,  the  con- 
figuration of  lioxes  in  the  system  to  provide  the  best  solution  to  a  partici^lar 
set  of  requirements,  the  system  software  essential  or  helpful  for  the  operation 
of  the  hardware  generally,  and  the  particular  applications  software  to  perform 
the  customer's  sjiecial  applicati(ms.  The  relial)ility  and  predictability  of  the 
system   involve   the   hardware,    software   and    the    personnel    maintaining   and 


3  IP.:M  st:itPs  :  "Obrionslv  a  finflinjr  that  the  relevant  market  conld  be  as  narrow  as 
susgested  bv  plaintiffs  would  have  broad  implications  for  IBM.  for  the  EDP  industry 
jrf'nerally  and  perliai)s  for  many  other  Inisinesses  as  well.  Indeed,  if  Telex  has  a  jrooil 
elalm  atrainst  IP.^f  it  should  have  an  even  better  claim  against  I'nivac  w>^o's  acquired 
RC.\  CPU's.  Telex's  tape  drives  attached  through  Formation  controllers.  Such  a  broad  and 
novel  impact  susfjests  that  the  reasoninjr  that  leads  to  such  a  result  may  lie  faulty  ; 
Indicating  that  the  appropriate  market  must  be  broader  than  plaintiffs  contend." 
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operating  the  system.  There  are  significant  exi>enses  involved  in  designing 
systems  so  that  the  various  boxes  can  be  integrated  into  different  configurations 
and  combinations.  Tliere  are  a  number  of  otlier  systems  development  costs  not 
easily  identifiable  because  of  ditticulty  in  segregating  an  engineer's  time  between 
developing  a  particular  unit  aud  working  on  its  integration  into  a  system. 
.Similarly,  systems  marketing  costs  are  hard  to  define  because  of  the  difficulty  of 
separating  the  time  a  salesman  spends  configuring  a  system  from  his  other 
activities.  Particularly  with  respect  to  new  customers,  systems  manufacturers 
offer  a  substantial  amount  of  EDP  education,  which  is  essential  in  order  to 
market  systems.  Systems  development  and  marketing  costs  are  allocated  across 
all  of  IBM's  products  and  are  included  in  the  pricing  of  those  products.  Some 
custcmiers  can  perform  completely  their  own  systems  integrati(m  work  in  view 
of  the  level  of  sophistication  among  them,  but  others  rely  upon  IK^I  or  other  sys- 
tems suppliers  to  do  this  work  and  to  provide  systems  control  programs.  Telex  and 
other  peripheral  manufacturers  do  not  incur  substantial  systems  development 
and  systems  marketing  costs  in  connection,  with  their  plug  compatible  business, 
nor  could  they  market  their  products  for  attachment  to  IBM  systems  withcmt 
IBM  system  software  to  which  is  devoted  about  30%  of  IBM's  annual  develoi> 
nient  cost.  Thus  there  are  practical  and  logical  difficulties  in  severing  the 
peripheral  market  from  the  systems  market. 

F41.  It  is  true  also  as  a  generalization  that  to  a  substantial  degree  each  of  the 
different  functions  of  a  system  can  be  and  is  performed  by  a  variety  <jf  devices 
and  that  users  not  infrequentl.v  can  choose  among  different  devices  which  make 
up  an  EDP  system  on  the  basis  of  price/performance  and  the  particular  appli- 
cations desired.  This  interchangeability,  however,  is  between  particular  periph- 
eral devices  for  particular  applications,  and  in  and  of  it.self  does  not  render 
particular  devices  a  necessary  part  of  a  systems  market.  Rather,  it  raises  the 
question  whether  all  or  a  portion  of  the  peripheral  devices  are  a  part  of  the 
market  for  peripheral  devices.  Merely  because  there  are  alternate  ways  of 
storing  data  in  an  EDP  system,  each  of  which  comi>etes  to  a  degree  with  others 
in  various  applications,  does  not  mean  that  it  is  appropriate  to  consider  storage 
products  such  as  tai)es,  disks  and  memories  and  their  substitutes  as  a  part  of 
the  systems  market  rather  than  part  of  a  peripheral  device  market. 

Y42.  Devices  whicli  perform  a  storage  or  memoi-y  function  include  core  arrays, 
semiconductor  circuitry,  magnetic  tape  drives,  magnetic  strip  files,  magnetic 
drums,  and  magnetic  disk  drives.  Each  of  these  devices  has  a  different  opera- 
tional speed  and  a  dift'ereiit  cost  and.  depending  upon  the  ni^eds  and  l)udget  of 
the  user,  each  can  be  used  in  structuring  the  computer  in  different  ways  to  a 
limited  extent.  Constrained  by  particular  ap])lications,  needs  and  ol).iectives, 
the.se  devices  compete  with  one  another  in  a  limited  sense  and  in  some  appli- 
cations users  can  employ  dift'erent  devices  interchangeal)l.v.  An  EDP  user  miglit 
"trade  off",  for  example,  tlie  higher  performance  of  memory  for  the  lower  price  of 
disks  in  certain  applications,  whereas  for  other  applications  disks  and  tapes 
cnuld  perform  similar  functions  and  be  used  interchangealily.  A  user  might  trade 
off"  the  higher  performance  of  magnetic  disks  or  drums  for  the  lower  price  of 
magnetic  tapes  on  some  applications,  and  in  general,  but  still  in  a  limited  sense, 
users  may  have  price/performance  alternatives  or  trade-off's  among  disk  drives, 
memory,  tape  drives,  the  tape  library,  the  vault,  the  disk  pack,  etc.  in  configur- 
ing any  total  EDP  systein.  In  a  limited  sen.se.  too,  certain  storage  devices  such 
as  memory  are  interchangeable  with  the  CPI"  it.self,  u.sers  choosing  between 
larger  or  faster  CPU's  with  relatively  small  amounts  of  memory  and  smaller 
or  slower  CPT^'s  with  relatively  large  amounts  of  memory:  and  in  certain 
instances  CPT^'s  function  as  i)eripheral  devices,  and  peripheral  devices  or  parts 
of  perijilieral  devices  have  similarity  to  CPI"s.  Terminals  which  perform  input 
aiid  output  functions  also  have  processing  functions,  storage  functions  and  con- 
trol functions.  Intelligent  terminals  perform  processing  functions  otherwise  per- 
foi-nied  by  communications  c(mtrollers  or  central  processing  units.  ;Most  mag- 
netic core  storage,  magnetic  tape  drives,  maenetic  disk  drives  and  magnetic 
drums  contain  some  processing  control  functions.  Printers,  like  Telex's  r>f>4H.  can 
also  jierform  processing  storage  functions  with  a  controller  and  magnetic  tape 
drives. 

F^3.  The  users  also  choose  between  terminals,  printers  and  computer  output 
microfilm  devices  as  various  means  of  accomplishing  an  output  function  de- 
pending upon  the  various  needs  and  applications  involved.  Special  kinds  of 
printers,  called  plotters,  can  l>e  used  to  produce  graphs,  charts  or  drawings,  and 
even  maps.  Otlier  tyjies  of  printers  called  computer  output  microfilm  (COM)  de- 
vices produce  microfilm.  A  teletype  is  one  kind  of  slow  speed  printer.  Other  kinds 
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of  printers  inchitle  drum  printers,  whicli  can  be  slow  or  high  speed  (from  300- 
to  over  1000  lines  per  minute),  chain  printers  and  train  printers.  Less  expensive 
slow  speed  printers  are  alternatives  to  more  exi>ensive  higher  .speed  printers. 
Terminals  are  also  used  to  perform  output  functions.  Electrical  signals  are  con- 
verted into  words  and  numbers  on  a  displa.v  screen  or  typed  on  a  roll  of  paper. 
Many  terminals  also  have  processing  functions,  storage  functions  and  control 
functions.  Comi)uter  output  microfilm  may  he  a  direct  competitor  to  printers 
because  of  relative  hardware  costs  as  well  as  cost  of  paper  versus  cost  of  micro- 
film, and  some  customers  have  replaced  or  are  replacing  printers  with  COM 
equipment  on  a  price/performance  basis. 

F44.  An  essential  element  of  any  electronic  data  processing  system  is  the  con- 
trol function.  In  large  portion  the  control  function  is  performed  by  software 
or  programming.  The  cost  of  developing  operating  system  software  is  sulistautial 
and  competition  in  the  supply  of  better  operating  systems  necessarily  affects  the 
price  a  manufacturer  can  charge  for  its  EDP  systems.  But  it  is  true  only  in 
the  superficial  sense  that  software  can  be  used  as  a  direct  suljstitute  for  hard- 
ware, although  cost  of  certain  hardware  or  the  extent  of  its  necessity  may  be 
affected  by  the  software. 

F45.  Some  suppliers  of  peripheral  devices  can  and  do  become  suppliers  of  sys- 
tems and  the  suppliers  of  full  systems  can  and  do  supply  peripheral  devices 
plug  compatible  to  the  CPU"s  of  other  manufacturers  in  some  instances.  Sup- 
pliers of  peripheral  devices,  including  Telex,  either  have  planned  or  are  con- 
sidering movement  to  full  systems.  Texas  Instruments,  which  began  as  a  sup- 
plier of  components  for  EDP  and  other  electronic  purposes,  now  markets  the 
world's  fastest  CPU,  and  Memorex,  which  began  as  a  supplier  of  peripheral  de- 
vices, announced  two  full  EDP  systems  in  1972.  Suppliers  of  full  systems,  in- 
cluding IBM,  can  and  in  some  instances  do  provide  peripheral  devices  for  use 
with  the  systems  of  other  manufacturers  either  directly  to  end-users  or  to  other 
system  manufacturers.  Manufacturers  of  CPU's  and  peripherals  use  to  a  sub- 
stantial degree  the  same  technology,  making  it  technologically  practical  given 
time,  funds  and  personnel,  to  switch  from  one  to  the  other.  In  the  long  range 
this  potential  "supply  substitutability"  has  had  and  will  have  substantial 
effect  upon  the  development  of  the  market  and  upon  trends  of  competition,  but 
during  the  period  with  which  we  are  concerned  supply  substitutability  was  a 
minimal  factor  in  the  marketplace  as  a  constraint  upon  pricing.  It  was  a  fact 
of  economic  life  in  the  industry  that  new  technological  developments  and  new 
entries  into  the  market  were  continuing,  but  the  primary  factor  which  governed 
the  pricing  of  peripherals  for  entrance  into  the  peripheral  market  was  the  de- 
mand elasticity  or  the  substitutability  of  immediately  available  products  in  con- 
nection with  the  needs  and  applications  of  users. 

F46.  Computer  equipment  is  different  than  used  automobiles  because  when 
properly  maintained  such  equipment  generally  performs  as  well  today  as  it  did 
when  new,  subject  to  repair  and  subject  to  ol)solescence  through  technological 
advances.  Various  end-users  view  leasing  companies  as  a  competitive  alterna- 
tive and  in  many  instances  may  substitute  leasing  company  equipment  for  in- 
stalled IBM  equipment.  Telex  itself  leases  full  systems  to  users,  including  IBM 
CPU's,  and  purchases  certain  peripheral  equipment  from  other  manufacturers 
and  remarkets  it  to  end-usei's.  Service  bureaus,  time-sharing  companies  and  data 
centers  are  also  used  by  customers  to  a  degree  as  alternatives  to  acquiring  new 
or  additional  EDP  systems.  An  EDP  user  may  obtain  his  own  equipment,  may 
have  his  data  processing  done  by  establishments  such  as  service  bureaus,  data 
centers  and  time  sharing  companies,  or  he  may  purchase  time  from  another  user. 
Some  EDP  end-users  consider  service  bureaus,  data  centers  and  time  purchased 
from  other  users  as  practical  alternatives  to  acquiring  new  equipment.  But  with 
respect  to  peripheral  equipment  to  be  added  to  or  integrated  with  IBM  CPU 
systems,  these  alternatives  have  not  provided  substantial  constraints  on  IBM's 
product  and  pricing  decisions. 

F47.  Systems  manufacturers  "offer  central  processing  units  and  peripheral 
products '  which  are  electronically  compatible  to  each  other.  The  peripheral 
products  designed  to  be  compatible  with  one  manufacturer's  central  processing 
unit  are  not  interchangealile  or  attachable  to  the  central  processing  units  of 
another  manufacturer  without  modification  of  their  interfaces.  As  a  practical 
matter,  there  is  no  direct  or  box  for  box  competition  between  IBM's  peripherals 
and  the  peripherals  of  other  systems  manufacturers,  and  in  order  to  replace 
IBM  peripherals  witli  the  peripherals  of  another  system  manufacturer,  the 
user  must  first  replace  his  IBM  central  processing  unit.  The  only  box  for 
box  peripheral  comi)etition  of  any  substantiality  has  been  and  is  between  IBM 


5721 

and  the  ping  compatible  manufacturers  (PCM's).  IBM's  Systems  competitors 
were  not  directly  affected  by  IBM's  pricing  and  product  actions  for  peripherals 
and  made  no  competitive  price  responses  to  IBM's  2139A  and  B  and  Fixed 
Term  Plan  (FTP)  price  reductions  for  its  peripheral  products.  After  FTP, 
IBM's  Systems  competitors  were  not  mentioned  in  any  of  IBM's  FTP  tracking 
documents  as  having  cut  or  reduced  their  price  for  any  of  their  products. 
Time  sharing  companies,  service  bureaus,  and  data  centers,  were  not  directly 
affected  by  IBM's  price  and  product  actions  for  peripherals,  and  after  2319A 
and  B  and  FTP  made  little  if  any  competitive  pricing  responses  to  IBM's 
peripheral  price  reductions. 

F48.  IBM  market.s  its  product  by  both  lease  and  sale.  All  sales  to  end-users 
or  leasing  companies  are  at  IBM's  full  retail  price.  IBM  determines  its  retail 
sale  prices  by  establishing  a  monthly  rental  multiple  for  the  product  that  is 
equivalent  to  the  number  of  months  of  rent  that  IBM  reasonably  expects  to 
receive  for  that  product.  The  rental-sale  multiple  for  each  machine  may  be 
different — based  on  the  estimate  of  product  life.  When  IBM  is  paid  the  full 
economic  value  of  a  product  sold,  it  expects  the  prodiict  to  be  used  for  its  full 
•  product  life.  Peripheral  products  separately  leased  by  other  companies  or  by 
IBM  are  not  niunerous,  and  leasing  companies  most  generally  lease  systems  or 
a  combination  of  peripherals  and  CPU's.  There  is  a  substantial  amount  of  IBM 
equipment  owned  by  leasing  companies.  The  pricing  of  leasing  companies  is  con- 
strained or  affected  by  IBM's  pricing  policies,  which  may  neutralize  to  an  extent 
the  competitive  effect  of  leasng  company  activities  as  to  IBM  pricing. 

F49.  The  court  has  not  been  unmindful  of  these  and  other  circumstances 
and  arguments  pressed  upon  it  by  IBM  in  attempted  demonstration  that  since 
its  predatory  acts  or  market  power  have  not  been  proved  in  respect  to  the 
EDP  industry  or  the  systems  market  as  a  whole,  it  cannot  be  vulnerable  to  a 
charge  of  monopoly  by  reason  of  the  interrelationship  among  components  of 
the  industry.  Some  practical  considerations  among  other  more  imponderable 
ones  militate  against  such  a  theory:  (1)  The  pattern  for  a  divide  and  conquer 
strategy  of  monoply  which  its  acceptance  would  permit  and  foster,  and  (2)  in 
the  realities  of  the  market  and  of  competitive  conduct,  neither  IBM,  its  competi- 
tors nor  the  public  have  experienced  difficulty  in  subdividing  the  EDP  industry 
into  markets  roughly  equivalent  to  the  classification  contended  for  by  plain- 
tiffs. IBM  recognized  as  early  as  1964  that  a  separate  and  distinct  market 
for  input/output  peripheral  products  that  were  plug  compatible  to  IBM  central 
processing  units  was  developing.  For  several  years  IBM  studied  possible  market 
and  product  actions  which  would  minimize  potential  entry  of  new  competitors 
into  that  market.  Plug  compatil)le  manufacturers  have  been  defined  in  IBM 
internal  documents  as  "those  manufacturers  which  merely  have  to  plug  into  IBM 
hardware  to  be  operable". 

FoO.  In  late  1969  "•peripherals"  were  designated  as  a  "key  corporate  strategic 
issue" — (KCIS"') — by  IBM's  management  committee.  The  key  peripherals 
issue  was  limited  to  selected  competitive  compatible  products  which  replaced 
IBM  products  in  an  IBM  computer  system.  In  IBM's  internal  processing  and 
study  of  this  issue  "competitive  compatible  products"  were  described  as  "system 
attached  input/output  and  memory  products"  including  "magnetic  tape  drives 
and  control  units — direct  access  storage  products  and  control  units — impact 
printers  and  control  units."  Memory  products  were  both  "main"  and  "large 
•capacity  storage".  Excluded  were  central  processing  units,  consoles,  paper  tape 
products,  communication  products  and  control  units,  information  display  products 
and  control  units.  RPQ's  and  non-standard  products,  and  non-system  attached 
products.  The  objective  of  designating  peripherals  as  a  KCSl"  was  to  assess 
the  factors  affecting  both  current  and  future  competitive  compatible  peripheral 
products;  to  review  IBM  strategies,  policies  and  practices  so  as  to  identify 
exposure  areas  ;  and  to  recommend  actions  to  reduce  or  eliminate  such  exposures. 
These  plug  compatible  products  were  treated  by  IBM  for  competitive  studies, 
strategies  and  other  purposes  as  separate  economic  entities.  And,  particularly, 
IBM  recognized  for  said  purposes  central  processing  units,  memory  products, 
consoles,  paper  tape  products  and  control  units,  communication  controllers 
and  related  communication  products,  magnetic  tape  products  and  control  units, 
direct  access  di.sk  drives  and  sub.systems.  and  impact  printers  and  control  unit.s, 
as  separate  economic  entities.  This  separate  consideration  and  treatment  no 
doubt  is  ascribable  in  part  to  convenience  of  record  keeping,  comparison  of 
data,  effectiveness  of  evalaution  and  such  factors,  but  with  reference  to  inem- 
ory  products,  magnetic  tape  products  and  control  units,  direct  access  disk  drives 
and  subsystems  and  impact  printers  and  control  units,  in  view  of  the  competi- 
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tion  of  other  marketers  furnishing  devices  plug  compatible  to  IBM  machines, 
such  suppliers,  IBM  and  the  industry  in  general  came  to  regard  these  lines 
especially  as  representing  separate  economic  entiries  as  a  result,  and  for  the 
purpose,  of  actual  competition  in  the  marketplace. 

F51.  IBM's  2310A-y  product  and  marketing  actions  hereinafter  discussed 
affected  and  were  intended  to  affect  directly  only  one  type  of  product,  its  2314 
type  equipment,  and  \Yere  particularly  intended  to  reduce  profits  for  Telex  and 
Memorex  on  this  type  of  product.  The  only  IBM  products  forecasted  by  it  to  lie 
protected  by  IBM's  Fixed  Term  Plan  (FTP)  was  IBM's  tape,  disk,  and  printer 
products.  The  only  competitive  products  forecasted  by  IBM  to  be  affected  by 
FTP  were  plug  compatible  manufacturers"  tape,  disk  and  printer  products. 
When,  as  here,  predatory  action  is  selective  and  focused,  and  its  anticompetitive 
effects  are  .similarly  shunted  away  from  a  move  general  market,  corresponding 
submarkets  should  l)e  more  readily  recognized.  IB^M  has  made  the.  persuasive 
argument  that  a  market  concept  based  on  the  idea  that  every  manufacturer  has 
a  monopoly  in  each  of  the  components  of  its  prduct  is  too  sweeping,  and  neces- 
sarily tlawed.  the  flaw  being  "the  disregard  of  economic  forces  operating  in  the 
markets  where  manufacturers  compete."  With  such  a  generalization  there  can  be 
large  agreement.  But  the  critical  flaw  in  application  to  the  circumstances  of  this 
case,  it  seems  to  me,  would  be  created  by  ignoring  the  separate  market  and  sub- 
markets  within  which  IBM  waged  its  predatory  competitive  battles  and  which 
l>ecame  and  were  thereby  made  separate  competitive  entities  in  the  marketplace 
and  within  which  monopoly  power  existed  and  was  exercised. 

F52.  The  Cdurt  hnds  that  the  peripheral  devices  plug  compatible  with  the 
CPU's  of  IBM  may  be  considered  the  relevant  market  for  the  purpos.es  of  this 
ca.se,  and  that  relevant  submarkets  existed  for  plug  compatible  tapes,  disks, 
memories  and  printers  with  their  respective  controllers,  and  communications 
controllers. 

F53.  CPU's  are  not  reasonably  includable  within  this  market  and  these  sub- 
markets,  nor  are  software  as  such,  but  the  peripheral  equipment  plug  com- 
patible to  IB:\I  CPUs'  which  are  separately  leased  by  leasing  companies  to 
eiul-usvn-.s  are.  Alternate  sources  of  computer  time  i^uch  as  service  bureaus,  time- 
sharing companies,  data  centers,  users  selling  excess  time  and  the  like  are  not 
reasonal)ly  includable  in  the  relevant  market  or  submarkets  with  which  we  are 
concerned  in  this  case,  since  their  competitive  relationships-  are  tangential  and 
indirect,  and  do  not  supply  a  real  or  substantial  competitive  force  in  the  relevant 
markets  mentioned.  It  is  true  that  a  large  part  of  the  competition  in  the  industry 
takes  place  on  a  systems  basis,  but  the  relationship  of  this  competition  to  the 
relevant  markets  with  which  we  are  concerned  again  is  tangential  and  prac- 
tically indiscerni'ule.  Certainly  in  another  context  the  competition  between  sys- 
tems manufacturers  would  constitute,  or  be  a  part  of,  a  relevant  market,  but 
such  relevant  market  is  not  material  under  the  fact.s  of  this  case  since  the 
competition  involved  here  is  not  between  systems  manufacturers  but  between 
IB^I  and  plug  compatible  manufacturers  and  suppliers. 

F54.  Xor  do  the  alternate  ways  of  storing  data  in  an  EDP  system  justify  the 
commingling  or  comliination  of  subnmrkets.  The  evidence  indicates  that  objec- 
tives and  applications  are  the  controlling  factors  in  the  use  of  alternatives  and 
not  necessarily  price.  While  in  s-pecial  instances  price  may  have  att'ected  par- 
ticular .selections  as  between  alternatives,  the  applications  and  ol)jectives  of 
an  operation  have  dictated  not  only  the  selection  but  the  price/performance  ratio 
irself  in  most  instances.  It  is  more  theoretical  than  real  to  say  that  inter- 
changeability  of  use  (U-  demand  as  between  tapes  and  dis-k  storage,  for  instance, 
precludes  the  con.sideration  of  these  .'^•ubmarkets  separately.  Nor  do  the  trade- 
offs possible  as  between  the  higher  perfin-mance  of  memory  for  the  lower 
price  of  disks  avoid  these  practical  conse(iuences.  It  is  true  that  if  memory 
were  les;-.  expensive  the  user  might  extend  the  use  of  memories  for  the  storage 
function  rather  than  to  utilize  disks  to  the  extent  he  does.  This  does  not  obviate 
tlie  competitive  reality  that  as  between  disk  drives  and  memories  a  valid  su'n- 
niarket  lioundary  line  exists.  The  reality  of  this  situation  ajipears  to  be  that 
despite  S(nne  theoretical  interchangeability.  a  rise  in  the  price  of  one  storage 
device  will  cause  a  substantial  number  of  customers  to  turn  to  similar  devices 
less  expensive  rather  than  to  iise  fewer  of  such  devices  and  more  of  other  typf^s 
of  devices.  It  is  true,  also,  that  to  some  extent  certain  storage  devices,  sucJi  as 
memories,  are  interchangeable  with  CPU's  themselves,  and  that  u.sers  can  and 
do  choos-e  between  larger  or  faster  CPU's  with  relatively  small  amounts  of 
memory  and  smaller  or  slower  CPU's  with  relatively  large  amounts  of  memory. 
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In  the  realities  of  the  marketplace  this,  however,  has  not  critically  affected 
the  competition  between  sni)i)liers  of  memory  or  disk  products  compatible  with 
IB.M  CPU's,  nor  does  the  circumstance  of  theoretical  interchangeability  mean 
that  both  rPr"!->and  memory  belon.^  in  the  same  relevant  market. 

Foo.  The  fore,H(»in.u;  determinations  have  been  made,  it  is  believed,  with  due 
re.t;ard  for  the  authorities  concerning  interchangeability  of  u.se,  cross-elasticity 
of  dennuid  and  supply  substitutability.  and  defendant's  arjiuments  based  there- 
on. .Mere  theoretical  cross-elasticity  without  substantial  impact  in  the  market- 
place in  relationship  to  demand/price  has  not  been  deemed  determinative.  For 
every  product  economic  .substitutes  exist.  To  be  included  in  the  same  market 
it  is  not  sufficient  that  a  few  customers  would  shift  from  one  product  if  its 
l»ricc.  relative  to  the  price  of  another,  were  rai.sed.  On  the  other  hand,  if  of  course 
is  not  neces.sary  that  products  be  identical.  "Supply  substitutability"  may  not 
be  disregarded.  Manufacturers  who  have  existing  technological  capabilities  or 
tooling  to  supply  reascmably  interchangeable  products  may  effectively  restrain 
the  power  of  th(is<^  in  the  market  to  raise  prices,  'out  the  evaluation  of  whether 
this  is  so,  again,  is  dependent  not  upon  mere  theory  but  up(tn  the  reality  if  any 
of  the  effect  of  the  potential  in  the  marketplace.  While  the  potential  need  not 
necessarily  be  an  iunnediate  one,  it  nuist  not  be  so  remote  as  to  have  no  actual 
intluence  on  the  competitive  situation.  A  relevant  market  cannot  be  enlarged 
liy  theoretical  speculation  as  to  future  market  conditions  or  potential  sub- 
stitutability having  no  substantial  eft'ect  upon  competition  during  a  period  in 
(piestion.  I  tind  that  neither  cross-elasticity  or  interchangeability  of  use  or 
demand,  nor  substitutability  of  supply,  critically  militates  against  the  relevant 
market  and  subniarket  definitions  within  which  IBM's  market  power  will  now 
be  as.-j-essed. 

V.    MARKET    P0W?:R 

F56.  Monopoly  power  is  the  economic  ability  to  charge  unreasonably  higli 
prices  and  to  exclude  competition.  Proof  of  the  actual  use  of  such  power  for 
these  purpo.ses  is  not  essential  to  a  finding  of  its  existence  but  would  be  an 
important  factor  in  any  a.^^sessment  of  market  power.  The  strength  of  com- 
petitors is  relevant  to  an  assessment  of  market  power.  Monoi»oly  power  pre- 
supposes the  power  to  control  what  happens  in  a  relevant  market.  Ease  of 
entry  may  be  an  indication  of  lack  of  market  power  on  the  part  of  an  alleged 
monopolist.  Difficulty  in  entering,  weakness  of  competing  companie.'*  and  de- 
pendence of  competitors  upon  dominant  forces  in  the  market  are  among  indicia 
(if  market  control  on  the  part  of  an  alleged  monopolist.  Necessity  of  competitors 
to  react  to  price  changes  by  the  alleged  monopolist,  particularly  above  or  below 
a  scale  based  upon  self-determined  rea!-)nable  cost  and  prottt  may  be  important. 
If  the  percentage  of  a  relevant  market  controlled  by  an  alleged  monopolist  is 
high  an  inference  of  market  power  may  be  drawn.  Where  its  control  is  moderate 
no  inference  of  market  contrrd  may  be  permissible.  In  case  of  a  medium  range, 
it  may  be  imixissible  to  infer  or  to  rule  out  monoiioly.  so  that  factors  other  than 
market  i)ercentage  uuist  be  looked  to  primsxrily.  Where  there  is  direct  credible 
evidence  of  market  domination  or  predatory  practices  which  are  productive  of 
contol  in  a  particular  relevant  market,  inferences  need  not  be  depended  upon 
but  this  more  direct  evidence  may  be  determinative. 

Other  factors  to  be  con.^idered  are  any  necessity  on  the  part  of  an  alleged 
monopolist  to  meet  ccmipetition  in  technology  and  pricing,  the  equality  of  per- 
fornuince  in  the  industry  and  its  comparative  youth,  growth  and  dynamics  or 
change.  Claimed  necessity  of  responding  to'  competitive  inliuences  beyond  the 
control  of  the  alleged  monopolist  may  be  only  its  excuse  for  antic<)mpetitive  con- 
duct for  the  pur))ose  of  maintaining  nv  extending  monopoly  power  or  to  surmount 
llireatened  competition,  and  monopoly  is  possible  in  a  young,  dynamic  and  complex 
industry  as  well  as  in  an  old  or  static  one.  and  may  be  even  more  feasible  in  special 
cases  through  masking  of  selective  market  strategies  in  the  overall  technological 
developments.  Sophistication  of  users  or  competitors  may  discourage  monopc^Jy 
hut  equal  or  greater  sophistication  on  the  part  of  an  alleged  monopolist  may  he  a 
counterbalancing  factor,  and  industry  dynamics  nmy  continue  in  evidence  through 
technological  UM/mentum  beyond  the  inception  of  monopoly.  While  these  and  other 
criteria  and  their  limitations  have  been  considered,  it  is  recognized  that  the 
question  of  monopoly  control  is  one  of  fact  to  be  determined  on  the  whole  record 
and  not  susceptilile  of  being  res(rlved  by  any  mechanical  ajjplications. 

FoT.  By  their  arguments  and  proposed  findings,  plaintiff's  would  have  the  court 
find  that  in  tlie  period  I'.Hi!)  to  1!)72  IBM  ixissessed  monopoly  market  power  in  a 
general  systems  relevant  market  as  well  as  in  the  more  limited  relevant  plug 
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compatible  market  and  the  submarkets  for  magnetic  tape  products,  direct  access 
storage  products,  memory  products,  impact  printer  products,  and  communication 
controllers  that  are  plug  compatible  with  an  IBM  central  processing  unit.  Little 
or  no  evidence  was  introduced  in  these  cases  that  IBM  evidenced  an  intent  to 
monopolize,  or  directed  efforts  toward  monopolization  of  the  EDP  systems  market 
in  general,  except  through  its  more  focused  conduct.  Presumably  plaintiffs  now 
do  not  wish  to  rest  their  case  entirely  upon  their  plug  compatible  market  theory, 
or  at  least  consider  that  the  dominant  position  of  IBM  in  the  general  market  sup- 
ports, or  lends  substance,  to  its  claims  that  IBM  monopolized  or  attempted  to 
monopolize  the  plug  compatible  market  or  submarkets.  On  the  other  hand,  the 
position  of  IBM  in  the  general  market  lends  increased  force  to  its  arguments 
C(mcerning  its  declining  market  share,  the  dynamics  of  the  industry,  the  strength 
of  competitors,  and  other  factors  tending  to  negate  a  monopoly  position.  While 
it  is  believed  that  the  position  of  IBM  in  the  general  EDP  industry,  particularly 
with  reference  to  general  systems,  is  relevant,  the  evidence  is  insufficient  for  a  find- 
ing, and  it  is  unnecessary  in  the  court's  view  to  find  in  order  properly  to  resolve 
this  case,  that  IBM  during  the  relevant  period  monopolized  or  attempted  to 
monopolize  the  general  systems  market. 

F.58.  There  is  no  question  but  that  IBM  occupied,  and  continues  to  occupy,  an 
important  position  in  the  systems  market.  In  1970  revenues  reported  from  elec- 
tronic data  processing  prodiicts  and  services  according  to  the  census,  IBM  was 
the  leading  company  in  the  industry,  with  almost  $.3. .5  billion  of  revenue.  AT&T 
which  is  not  a  systems  manufacturer  was  next  largest  in  terms  of  EDP  revenue, 
$7.59,435,000.  Of  the  next  three  largest  companies,  Univac  (Sperry  Rand),  Honey- 
well and  Control  Data,  none  had  EDP  revenues  in  excess  of  $460  million.  Internal 
IBM  documents  containing  measurements  of  IBM's  share  of  the  domestic  market 
for  systems  and  peripherals  place  IBM's  market  share  progressively  decreasing 
from  75.9%  in  December,  1964.  to  73.3%  in  September,  1968,  and  IBM's  market 
share  of  central  processing  units  (CPU's)  progressively  decreasing  from  68.6% 
in  1964,  to  64.4%  in  1968. 

F59.  Defining  the  market  broadly,  as  IB]M  claims  it  should  be.  competitors 
include  many  large  diversified  companies  with  important  skills  and  substantial 
financial  resources,  and  many  competitors  are  strong,  independent  and  growing. 
E:ntry  into  such  a  broad  market  has  not  proved  difficult  for  many  companies. 
Between  1952  and  1970  the  number  of  competitors  in  the  EDP  industry  multiplied 
more  than  136  times,  from  13  to  1773,  according  to  the  census.  The  total  United 
States  EDP  revenue  has  increased  about  212  times  from  .$48  million  in  1952  to 
.$10.2  billion  in  1970.  Many  companies,  in  addition  to  IBM.  have  shown  spectacular 
gron-<:h,  although  none  to  the  extent  IBM  has.  The  number  of  companies  which 
manufactured  systems  increased  from  3  in  1952  to  96  in  1972.  IBM's  technology, 
and  its  organization  and  diligence  in  advancing  it,  have  been  of  high  quality,  con- 
tributing in  a  substantial  degree  to  IBM's  general  success  in  the  industry.  There 
is  little  or  no  indication  in  the  evidence  introduced  in  this  case  that  IBM  adopted 
specific  programs  to  throttle  or  impede  general  sy.stems  competition  or  that  it 
sought  to  implement  any  predatory  intent  with  respect  to  the  EDP  industry  as  a 
whole,  as  distinguished  from  efforts  directed  specifically  against  the  marketers  of 
peripheral  equipment  plug  compatible  to  its  CPU's. 

F60.  Generally  speaking,  EDP  customers  have  been  furnished  with  pro- 
gressively better  products  at  progressively  lower  prices.  Memory  capacity  has 
increased  by  a  factor  of  approximately  700  from  the  Univac  I  to  the  IBM  370/168. 
Performance  of  the  CPU  as  measured  in  the  execution  of  additions,  multiplica- 
tions and  divisions  per  second  had  increased  by  a  factor  of  over  4300.  3100.  and 
2000.  respectively,  from  the  Univac  I  to  the  IBM  370/168.  The  fourth  generation 
370/168  costs  only  a  little  less  than  seven  times  as  much  as  the  first  generation 
Univac  I.  The  performance  of  tape  drives  as  measured  by  the  transfer  of  charac- 
ters per  second  has  increai^ed  by  a  factor  of  46  from  the  tape  drive  used  with 
Univac  I  to  tiie  tape  drive  used  with  the  370/168  for  an  approximately  1-;^  price 
increase.  Tliere  has  been  a  16  fold  increase  in  storage  capacity  as  well.  From  the 
.first  to  the  fourth  generation,  there  has  been  a  13  times  performnnce  improve- 
nient  in  printers  for  less  than  3  times  the  price  increase.  There  has  been  a  37 
times  performance  imprnvenient  and  a  20%  drop  in  price  in  dii^k  files  from  the 
first  to  tlie  fourth  generation.  The  requirements  of  electronic  data  processing 
user--,  and  the  profusion  of  companies  attempting  to  fill  those  needs,  have  led  to  a 
marked  increase  in  the  performance  of  products  and  significant  decrease  in  the 
cost  i->er  unit  of  computing.  Broadly  defined  the  EDP  industry  appears  compet- 
itive and  dynamic. 
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F61.  IBM's  market  share  of  the  EDP  industry  as  a  whole  or  the  general  sys- 
tems (CPU)  market  does  not  of  itself  justify  an  inference  of  monopoly  power 
iu  the  market  as  so  broadly  defined,  or  at  least  as  to  this  plaintiffs  have  not  dis- 
charged their  burtlen  of  proof  to  show  monopoly  power  as  a  part  of  their  monop- 
oly complaint :  According  to  the  census,  IBM's  11)70  share  of  reported  EDP  reve- 
nue for  hardware  and  leasing  companies  over  $5  million,  42.37o  ;  its  1!>70  share 
of  reported  EDP  revenue  for  hardware  companies  over  $5  million,  44.990  ;  its 
li>70  share  of  reported  EDP  product  revenue,  44.5%.  IBM's  share  of  the  value  of 
1971  shipments  of  "electronic  computers  and  peripheral  equipment,  except  parts", 
according  to  the  U.S.  Bureau  of  the  Census,  was  oU.79o.  IBM's  .share  of  the  value 
of  1971  sliipments  of  "Electronic  Computers,  Digital,  General  Purpose",  accord- 
ing to  the  U.S.  Bureau  of  the  Census,  was  40.9%.  IBM's  share  of  the  value  of 
1971  shipments  of  "direct  access  storage  units  such  as  magnetic  tapes  and  drum, 
magnetic  cord  and  bulk  core  memory",  according  to  the  U.S.  Bureau  of  the 
Census,  was  30.4%.  Its  share  of  the  value  of  1971  shipments  of  "serial  access 
auxiliary  storage  units  such  as  magnetic  tape  units",  according  to  the  U.S.  Bu- 
reau of  the  Census,  was  45.6%  ;  its  share  of  the  value  of  1971  shipments  of 
printers,  according  to  the  U.S.  Bureau  of  the  Census,  was  38.3%.  These  shares 
have  been  declining.  IBM's  share  of  reported  EDP  revenue  has  declined  from 
04.1%  in  1952,  to  35.1%  in  1970,  and  there  have  been  comparable  declines  in 
utiiers  of  the  categories  above-mentioned. 

FG2.  The  figures  on  market  share  particularly  with  reference  to  plug  com- 
patible peripherals  are  not  readily  available  from  published  sources,  nor  can 
they  be  extrapolated  or  inferred  from  census  data  dealing  with  peripheral  prod- 
ucts in  general,  some  of  which  have  been  cited  above.  But  the  defendant,  in  the 
processing  of  its  marketing  strategy  and  planning,  developed  an  organization 
and  system  well  designed  to  segregate  these  data,  since  its  studies  were  directed 
.specitically  to  the  narrower  markets.  Accordingly,  while  the  court  has  considered 
the  general  data  available,  and  inferences  reasonably  to  be  drawn  therefrom,  it 
has  seemed  fair  and  appropriate  to  afford  considerable  weight  to  data  available 
from  defendant's  studies,  and  it  has  . 

FG3.  The  inception  of  a  related  market  was  natural  because  of  the  dominance 
IBM  products  commanded  iu  the  marketplace  and  the  feasibility  of  furnishing 
functional  equivalents  to  some  of  these  products  which  could  be  rendered  plug 
compatible  with  IBM  CPU's.  The  devices  marketed  by  Telex  and  others  plugged 
into  and  replaced  parts  of  the  System  3G0  family,  and  ultimately  parts  of  the 
370  family  were  replaced.  Notwithstanding  some  difficulties  of  rendering  in- 
terfaces compatible,  and  developing  the  personnel  and  technology  to  design  and 
mauufacture  or  otherwise  secure  equivalent  devices,  entry  was  initially  easy  for 
Ijeripheral  eciuipment  manufacturers  because  they  could  choose  to  copy  only 
proven  successful  products.  Moreover,  they  could  utilize  in  many  instances  systems 
hardware  provided  by  the  system  manufacturer  and  typically  would  sell  only 
after  all  systems  engineering,  systems  marketing,  side  preparation  and  systems 
installation  work  had  been  completed.  The  number  of  companies  supplying 
peripheral  equipment  plug  compatible  with  IBM  systems  grevs'  from  2  or  3  in 
l!)(j(>  to  some  100  today.  A  number  of  these  handled  only  one  type  of  device 
and  few  if  any  had  the  variety  of  peripheral  devices  plug  compatil)le  to  IBM 
CPU's  that  Telex  had.  The  relatively  large  number  of  companies  in  time  engaged 
in  the  plug  compatible  business  did  not  represent  a  corresponding  dispersal  of  the 
business,  since  the  major  share  during  the  developing  years  was  concentrated 
within  a  matter  of  a  dozen  plug  compatible  manufacturers  (PCM). 

F04.  Of  course,  with  respect  to  the  IBM  peripherals  later  replaced  by  plug 
compatible  devices  of  other  manufacturers,  IBM  initially  had  100%  of  the  mar- 
ket. But  as  the  plug  compatible  business  developed  on  the  part  of  other  manufac- 
turers or  suppliers,  IBM's  market  share  was  substantially  eroded,  and  in  due 
course  it  became  a  concerned  competitor  for  peripheral  devices  to  be  attached 
to  its  own  systems.  Starting  in  1968  there  was  a  very  rapid  growth  in  the 
<iuantity  of  equipment  shipped  by  peripheral  equipment  manufacturers  which 
was  plug  compatible  with  IBM  CPU's.  This  occurred  first  with  tape  drives  in 
V.ms  and  then  with  disk  drives  in  1969  and  this  plug  compatible  growth  continued 
into  and  perhaps  through  1970,  and  became  in  itself  an  important  and  r(K*og- 
nized  market  which  increasingly  was  enlisting  new  participants  and  inviting  plans 
for  further  expansion. 

FG5.  The  increase  in  plug  compatible  business  and  the  decrease  in  IBM's  share 
of  the  plug  compatible  market  must  be  evaluated  in  light  of  the  foregoing  cir- 
cumstances and  the  fact  that  it  was  not  until  1970  that  IBM's  strategic  and  tac- 
40-927 — 75 57 


5726 

tieal  responses  to  the  inroads  of  the  plug  compatible  manufacturers  became  really 
effective.  The  apparent  vitality  of  the  plug  compatible  market  and  the  increase 
in  the  number  of  companies  engaging  therein  accordingly  cannot  be  considered 
as  necessarily  negating  the  monopoly  power  or  predatory  intent  of  IBM,  since 
as  far  as  the  evidence  discloses  IBM  did  not  really  begin  the  exercise  of  what- 
ever market  power  it  had  as  against  plug  compatible  equipment  manufacturers 
until  the  period  1969-1970.  It  also  is  relevant  to  note  that  any  increase  in  com- 
petitive entries  into  the  market  in  1972  and  1973  could  well  have  been  affected 
by  the  institution  of  the  present  litigation  in  early  1972,  and,  for  prospective  en- 
trants, at  least  some  possibility  which  pending  litigation  to  obain  remedial  action 
may  have  held  out. 

F66.  The  testimony  of  Bonham  and  the  Bonham  charts  indicate  in  accordance 
with  the  census  that  in  1970  IB:M  received  revenues  of  $1,137,819,000,  from  its 
plug  compatible  pheripheral  products,  and  all  other  manufacturers  of  IBM  plug 
compatible  products  together  received  slightly  in  excess  of  $100  million  in  reve- 
nues ;  that  in  1970  IBM  had  90%  of  the  revenues  from  tapes  attached  to  IBM 
CPU's  and  PClM's  had  10%  of  the  revenues ;  that  in  1970  IB:M  had  68%  of  reve- 
nues received  from  disk  drives  attached  to  IBM  CPU's  and  PCM's  had  32%  ; 
that  in  1970  IBM  received  99.6%  of  all  revenues  for  memory  products  attached  to 
IBM  CPU's  and  that  PCM's  had  the  remaining  .4%  of  memory  revenues ;  that  in 
1970  IBM  received  92.3%  of  revenues  from  communication  controllers  attached 
to  IBM  CPU's  and  that  the  PCM's  had  7.7%  of  such  revenues. 

F67.  IBM's  internal  documents  indicated  that  in  1970  IBM  had  80%  of  tapes 
(units)  attached  to  IBM  CPU's,  and  that  PCM's  had  13%;  that  in  1970  IB:M 
had  91%  of  disk  drives  (units)  attached  to  IBM  CPU's,  and  that  PCM's  had 
6%  ;  that  in  1970-71  IBM  had  99%  of  the  market  for  impact  printers  attached 
to  IBM  CPU's;  that  Telex  was  an  entrant  in  the  high  speed  impact  plug  com- 
patible printer  market  with  a  potential  market  share  of  8.5%  for  PCM's.  and 
91.5%  for  IBM  by  1978 ;  that  Telex  and  a  number  of  other  companies  were  poten- 
tial entrants  into  the  plug  compatible  memory  market,  and  that  the  total  num- 
ber of  units  of  magnetic  tape  devices  ( 240X-2420-3420  tyi)e)  and  disk  drive  prod- 
ucts ( 2.311-2314/2319' s-3330  type)  attached  to  IBM  central  processing  units  as 
of  December,  1970.  June,  1971.  and  December.  1971.  June,  1972,  and  December, 
1972  (both  the  PCM's  and  IBM's  share  including  all  devices  marketed  by  them 
whether  leased  or  sold)  were  as  follows  : 

TAPE  DRIVES-204  2420-3420  TYPE,  TOTALS  INSTALLED  ON  IBM  CPU'S 

12/70  6/71  12'71  6//2  12/72 

units    Percent      units    Percent      units    Percent      units    Percent      units     Percent 

IBM  36,726       89.8    35,742       86.3    36,403        86.0    37,944       86.1    39.670         85.1 

PC?//.-""^"!-"-----"-----    4,169        10.2      5,668        13.7      5,931        14.0      6,116        13.9      6,952         14.9 

Total 40,895 41,410 42,334 44,060 46,622 


DISK  DRIVES— 2311-2314/2319-3330  TYPE,  TOTALS  INSTALLED  ON  IBM  CPU'S 

12/70                      6/71                    12/71                      6/72  12/72 

units    Percent      units    Percent      units    Percent      units    Percent  units     Percent 

IBM                                         65,686       93.2    63,574       85.5    65,941        84.2    66,622       82.7  68,002         82.5 

PCMV."."-"!"^"-]"---.--    4,833         6.8    10,748        14.5    12,402        15.8    13,967        17.3  14,445          17.5 

Total.... 70,519 74,322 78,343 80,589 82,447 


F68.  The  Bonham  charts  on  which  some  of  plaintiffs'  contentions  with  refer- 
ence to  market  share  are  based  cannot  be  taken  at  face  value  and  must  be 
evaluated  with  reference  to  related  circumstances  as  shown  by  the  evidence. 
For  example,  only  revenues  from  the  principal  or  dominant  PCM's  in  the 
market  are  included  in  some  of  the  charts ;  revenues  from  leasing  companies 
which  acquired  IBM  plug  compatible  memory  devices  and  disk  devices  from  IBM 
and  marketed  them  in  competition  with  IB:M  were  excluded  and  the  figures 
were  not  updated  to  indicate  a  probable  continuing  decline  of  certain  IBM 
market  shares  during  the  period  1971-72.  Weighing  these  and  other  factors,  and 
particularly  testing  the  charts  as  against  the  internal  documents  of  IB:M  v.nth 
reference  to  its  shares  of  the  relevant  submarkets,  it  is  fair  to  say  that  they 
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swpport  a  iiudiftg  that  IB:M"s  share  of  the  relevant  submarkets  or  the  combined' 
subiuarkety  t'oniprehended  in  the  general  market  classitication  "peripheral 
equipment  plug  compatible  to  IBM",  is  .such  as  to  permit  an  inference  of 
monopoly  power  on  the  part  of  IBM,  and  the  court  so  finds. 

Vii'X  IBM's  internal  documents  generated  in  connection  with  comiietitive 
studies  looking  toward  management  decisions  to  meet  the  competition  of  plug- 
compatible  manufacturers  have  been  deprecatingly  referred  to  in  argument  by' 
the  defendant  as  being  the  products  of  non-management  employees,  or  as  grossly' 
underestimating  competition.  It  seems  appropriate  to  note  here,  however,  anrf 
for  later  reference  in  connection  with  the  predatory  conduct  of  IBM,  that  most 
of  tlie  studies  were  made  by  highly  trained  and  (lualitied  IBM  personnel  acting 
within  an  organization  justly  noted  for  its  perception  and  respcnisiveness  to 
market  conditions,  and  with  technological  standards  and  aids  likely  superior 
to  most  great  companies  of  the  United  States.  There  were  some  inicertainties 
in  file  precise  sources  of  some  data  coming  to  the  attention  of  management,  and 
some  combinations  of  documents  in  the  evidence  did  not  represent  the  precise 
form  in  which  they  were  submitted  to  management.  Yet  the  inputs  into  manage- 
ment with  reference  to  competitive  and  market  situatii>ns.  the  testing  and 
processing  by  management  of  these  inputs  and  its  rather  consistent  acceptance 
of  their  bases  in  any  management  outputs,  indicate  to  me.  by  and  large,  in  view 
of  all  the  circmnstantial  evidence  in  the  case  that  IBM's  internal  documents 
represent  significant  evidence  not  only  as  to  market  shares  but  as  to  the  intent 
and  puriJOse  of  tlie  defendant.  They  were  prepared  for  subnussion  to  management 
in  the  course  of  the  business  of  a  highly  competent  and  effective  organizatiou 
at  a  time  when  we  can  assume  that  their  litiguous  signiticance  was  not  dis- 
torting. They  were  represented  by  forecasts,  chart  presentations,  tables,  and 
similar  documents  and  were  generated  with  specific  reference  to  the  competitive 
situation  involving  the  plug  compatible  market  at  the  time,  and  thejr  relation- 
ship to  top  management  decision  under  all  the  circumstances  may  be  i-eadily 
perceived  in  most  critical  instances. 

F70.  On  the  basis  of  all  of  this  testimony  with  reference  to  market  shares, 
inferences  that  may  be  reasonably  drawable  therefrom,  direct  testimony  as  to 
IBM's  domination  of  the  relevant  markets  and  submarkets.  and  the  effect  upon 
competitors  in  this  market  and  submarkets  of  its  predatory  comi>etitive  prac- 
tices, during  the  i>eriod  1969  to  1972,  inclusive,  I  find  IBM  ix)ssessed  monopoly 
market  power  in  the  relevant  market  of  peripheral  equipment  plug  compatible  to 
IBM  CPU's  and  in  the  relevant  submarkets  for  nuignetic  tape  products,  direct 
access  storage  products,  memory  products,  impact  printer  products  and  com- 
munication controllers  plug  compatible  with  IBM  central  processing  units.  The 
court  further  finds  in  this  connection  that  this  general  market  and  the  sub- 
markers  specified  above  comport  to  the  competitive  realities  of  the  period;  that 
by  reason  of  the  peculiar  development  of  the  P]DP  industry  with  the  historical 
domination  of  IBM  in  the  general  systems  market,  with  the  market  of  plug- 
compatible  jteripherals  growing  up,  in  historical  and  developmental  fact,  as  a 
sejiarate  competitive  entity  along  with  its  submarkets,  the  separate  reality 
of  this  market  along  with  its  submarkets  cannot  be  dismissed  or  ignored  as  a 
mere  example  of  a  manufacturer  necessarily  having  a  monopoly  of  its  own 
product.  The  court  further  finds  that  whether  the  submarkets  hereinabove  de- 
fined I'C  considered  separately  and  severally  or  whether  they  be  combined  into 
the  market  for  periplieral  I^IDP  equipment  plug  compatible  with  IBM  CPU's, 
monoiKily  power  during  all  periods  material  herein  was  possessed  and  exercised 
by  the  defendant  IBM. 

VI.  IBM's  PRACTICES  AND  INTEXT 

F71.  IBM's  top  managemnet  became  concerned  in  the  summer  of  1969  that 
IB:M  forecasts  with  regard  to  plug  compatible  competition  were  understated. 
This  concern  was  intensified  in  Januaiy  of  1970  when  IBM  learned  that  the 
Bureau  of  the  Budget  intended  to  encourage  federal  agencies  to  use  equivalent 
lower  cost  plug  compatible  products  with  IBM  central  processing  units  instead 
of  IBM  peripheral  equipment  and  standard  interfaces  had  been  .suggested. 

F72.  By  1970,  some  plug  compatible  devices  offered  in  the  tape  and  disk  areas 
by  PC:M"s  were,  in  fact,  functionally  superior  to,  and  were  regarded  by  IBM  a."? 
superior  to,  their  corresponding  IB:M  products.  The  Telex  4700,  4S00  and  ."420 
model  raije  drives  were,  in  fact,  superior  and  were  regarded  by  IBM  as  superior 
products  to  tlie  IBM  equivalent  tape  drives  Models  729,  2401  and  2420.  Telex's 
5311  and  5ol4  disk  drives  were  in  fact  superior,  and  were  regarded  by  IBM  as 
superior  to  IBM's  equivalent  2311  and  2314  disk  drives. 
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F73.  In  response  to  the  increasing  competition  IBM  was  receiving  from  plug 
compatible  nianufacturers  marketing  some  functionally  superior  periplieral 
slevices  in  the  tape  and  disk  areas,  IBM's  Management  Committee,  in  February 
•of  1970,  designated  peripherals  as  a  '"Key  Corporate  Strategic  Issue"  (KCSI). 
To  be  so  designated  was  a  management  device  to  deal  with  an  issue  that  had 
broad  implications  and  required  the  attention  of  its  top  corporate  management. 

F74.  After  the  designation  of  peripherals  as  KCSI,  a  task  force  was  formed  in 
IMarch  of  19'70  to  be  headed  by  H.  E.  Cooley,  Vice  President  of  the  Systems 
Development  Division.  The  Peripheral  Task  Force  or  Cooley  Task  Force,  as  it 
became  known,  met  regularly  both  in  formal  and  informal  meetings  from  the 
middle  of  March  of  1U70  until  its  report  to  the  Management  Committee  of  IBM 
on  .July  31,  1970.  The  objective  of  this  task  force  was  to  examine  the  competitive 
threat  to  IBM  of  plug  compatible  suppliers.  A  Telex  trial  witness,  Richard  Whit- 
eonib.  wlio  was  IBM's  manager  of  I/O  Systems  Marketing  from  the  fall  of  1968 
to  the  summer  of  1971,  participated  in  the  work  of  the  Peripheral  or  Cooley  Task 
Force  on  behalf  of  the  Data  Processing  Division.  A  purpose  of  the  Peripheral 
Task  Force  was  to  study  and  recommend  plans  and  product  strategies  to  impede 
the  growth  of  IBM's  plug  compatible  competition.  The  Peripheral  Task  Force 
made  in-depth  analyses  of  various  plans  and  strategies  each  having  as  a  signifi- 
cant puiiwse  the  containment  and  retardation  of  tlie  growth  of  IBM  plug  com- 
patible competitors.  The  task  force  made  in-depth  assessments  of  the  status  of 
plug  compatible  competition  and  analyzed  the  viability  of  particular  plug  com- 
patible ctmipetitors,  including  Telex. 

F75.  In  the  summer  of  1970,  IBM's  top  management  believed  that  plug  com- 
patible  competition  was  one  of  IBM's  major  business  problems.  And  the  "Mal- 
lard" project  was  the  tirst  concrete  response  to  this  problem.  The  Mallard  disk 
tile  was  announced  by  IBM  as  the  2319A  disk  storage  facility  for  the  Model  145 
System  370  on  September  23,  1970.  The  2319A  was  a  reworked  2313  disk  drive 
with  one  of  the  spindles  removed.  IBM  removed  one  of  the  four  disk  drives  from 
the  2313  box  (IBM's  four  spindle  2314  type  disk  drive  box)  and  put  in  some  of 
the  control  function  electronics  from  the  2314  controller.  The  control  function  on 
the  2319A  for  the  14.j  was  handled  by  integrated  file  adapter  (IFA)  that  was 
placed  underneath  the  covers  of  IBM's  System  370/145,  together  with  the  por- 
tion moved  into  the  disk  tile  cabinet.  The  user  had  the  option  of  using  the  2314 
subsystem  attached  directly  to  the  channel  instead  of  the  internal  IFA.  The  soft- 
ware programming  support  for  the  operating  system  was  identical  in  each 
configuration. 

F76.  The  145  end-user  who  elected  to  use  a  2314  controller,  a  2312  and  a  2318  for 
a  three  spindle  configuration,  instead  of  the  IFA  and  2319A,  was  chargeil  the 
higher  2314  prices  for  the  same  identical  function.  In  short,  if  the  user  did  not 
choose  the  IFA  and  2319  he  received  no  price  reduction  for  the  disk  drives 
utilized  on  the  145.  The  end-user  who  selected  the  IFA/2319  disk  drive  subsys-* 
tern  for  the  145  saved  $1,325  per  month  on  a  three  spindle  configuration.  The 
$333  per  spindle  price  represented  a  '$103  i>er  mouth  reduction  per  spindle  below 
IBM's  price  per  spindle  for  its  2313  four  drive  configuration.  IBM's  monthly 
rental  per  spindle  for  the  2319 A  was  $100  per  month  lower  than  Telex's  then 
current  price  per  spindle  for  Telex's  equivalent  drive ;  and,  was  less  than  the 
price  then  being  offered  by  IBM's  plug  compatible  competitors.  The  monthly 
rental  adopted  by  IBM  for  the  2319A  was  the  lowest  rental  profile  consideretl  by 
its  management  prior  to  the  announcement.  The  price  level  announced  was  fore- 
cast by  IBM  to  have  maximum  impact  on  IBM's  plug  compatible  comi>etitors. 
Prior  to  the  145  announcement,  IBM  considered  raising  the  rental  price  of  the 
145  CPU  to  offset  the  revenue  reduction  that  would  result  from  the  reduction 
associated  with  the  IFA/2319  when  compared  to  the  2314  control  unit  with  the 
2312/2318  attached. 

F77.  The  2319A  disk  subsystem  did  not  substantially  increase  the  perform- 
ance of  the  2314  subsystem.  The  end-user  customer  received  similar  functional 
performance  by  utilizing  a  three  spindle  2319  box  with  the  IFA  as  he  did  by 
utilizing  a  2314  subsystem.  The  data  rate,  the  access  rate,  and  the  data  capacity 
per  spindle  were  the  same.  IBM's  price  cuts  for  the  2319A  and  IFA  were  not 
justified  upon  the  basis  of  reduced  manufacturing  costs. 

F78.  IBM  may  have  reduced  its  cost  somewhat  through  reuse  of  2314's  wliich 
were  being  returned  to  IBM  because  of  plug  compatible  competition,  Init  it  is 
clear  from  the  evidence  that  any  decreased  cost  was  of  minor  importance  or  influ- 
ente  in  the  Mallard  plan  and  that  price  reduction  independent  of  cost  on  limited 
products  in  competition  with  plug  compatible  suppliers  was  the  primary  pui-jjose 
of  the  response.  IBM  camouflaged  the  2319A  price  cut  as  a  "new"  product  for  the 
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pui-pose  of  avoiding  a  general  price  reduction  to  all  its  installed  2814  subsystems 
whicli  would  have  reduced  IBM's  revenue  stream  of  $.j14  milliun  a  j  ear  on  its 
installed  disk  base  by  approximately  $120  million  per  year. 

F79.  The  2310A  price  cut  was  designed  by  IBM  specifically  to  contain  plug 
compatible  competition.  It  originated  in  the  Cooley  or  Peripheral  Task  Force 
and  was  approved  by  top  management.  Its  primary  puq^ose  was  to  maintain 
control  of  the  plug  compatible  disk  market  for  liiM.  It  was  introduced  by  IBM 
with  the  specific  purpose  and  intent  of  suppressing  plug  compatible  disk  com- 
petition. IBM  admits,  indeed  argues,  that  its  action  was  a  competitive  response 
necessitated  b  ythe  inroads  of  plug  compatible  competition  and  that  it  in  fact 
did  not  succeed  in  maintaining  IBM's  market  share.  But  IBM  already  possessed  a 
dominant  market  share,  and  continues  to  do  so.  Notwithstanding  lawful  acipiisi- 
tiou  tlieretofore,  its  intent  to  maintain  its  monopoly  by  unlawful  predatory  con- 
duct cannot  be  equated  reasonably  with  an  ordinary  competitive  response. 

F80.  IBM,  in  October,  1970,  organized  a  second  peripheral  task  force  to 
analyze  plug  compatible  competitors  in  the  disk  dri\e  area.  The  scope  of  the  task 
force  study  included  analyzing  of  the  marketing,  management,  maintenance, 
production  and  engineering  capability  of  IBM's  plug  compatible  competitors. 
The  group  was  directed  to  study  and  estimate  tlie  announcement  and  first  cus- 
tomer shipmeni  dates  on  PCM's  3330  equivalents  and  make  a  cash  flow  analysis, 
including  financing  arrangements,  of  PCM's,  to  make  an  estimate  of  the  PCM's 
2314  manufacturing  cost  and  to  determine  "how  long  can  OEM  PC  suppliers  go 
on  2314  prices''  This  group's  report  concerning  Telex  concluded  that  Telex  was 
viable,  that  its  management  was  competent  and  aggressive  and  that  it  had  a 
strategy  of  marketing  a  full  line  of  high  volume  IBM  plug  compatible  periph- 
erals, that  its  in-house  engineering  capability  was  good,  but  that  its  manufactur- 
ing costs  were  10%  to  15%  above  IBM's.  The  Telex  analysis  concluded  that 
Telex's  cash  flow  was  inadequate  to  permit  Telex  to  finance  its  own  lease  base 
and  that  Telex's  key  exposure  was  "impact  by  IBI\I — shortens  product  life." 

FBI.  Prior  to  a  further  announcement  involving  the  2319  IBM  had  concluded 
that  Memorex  and  Telex  were  the  two  most  significant  plug  compatible  com- 
petitors for  2314  type  disk  drives.  Telex  witness  Whitcomb  in  his  role  as  IBM"s 
I/O  Marketing  Manager  attended  a  presentation  by  Telex's  deposition  witness, 
Fassig,  on  Memorex  and  Telex  in  the  fall  of  1970.  Fassig's  pre.sentation  was 
an  analysis  of  the  impact  on  Memorex  and  Telex  of  various  price  cuts  by  IBM 
on  2314  drives,  the  corresponding  price  reactions  that  Memorex  and  Telex 
would  be  forced  to  make,  and  the  effect  upon  their  vial)ility.  Fassig's  analysis 
demonstrated  that  as  IBM  would  ciit  the  price  in  the  2314  area,  and  Memorex 
and  Telex  would  respond,  there  woiild  be  a  very  serious  impact  on  the  profits 
and  revenues  of  both  Memorex  and  Telex.  By  October  20,  1970,  IBM's  Manage- 
ment Review  Committee  was  considering  extending  the  2319  program  to  the 
System  360  and  the  elimination  of  IBM's  extra  use  charge  on  disk  drives.  On 
December  10,  1970,  the  Management  Review  Committee  approved  the  '•2419B'' 
announcement. 

F82.  IBM  announced  the  2319B  on  December  14,  1970.  The  2319B  was  a  single 
box  containing  three  2314  disk  drives.  The  2319  did  not  attach  to  an  IFA  but 
attached  to  IBM's  2314  control  unit.  In  conjunction  with  the  2314  control  unit 
the  2319  could  be  utilized  on  all  IBM  Systems  300  and  370  computers  to  form 
a  disk  subsystem  of  three,  six  or  nine  2314  drives  (8  drives  plus  a  spare).  The 
2319A  announcement  only  permitted  the  use  of  one  2319A  box  with  the  IFA.  The 
2319B  announcement  permitted  the  use  of  an  additional  2319B  box  with  the 
2319A  box  and  the  IFA,  thus  giving  the  145  IFA  user  the  option  of  using  the 
IFA  and  two  2319  boxes  with  an  additional  2314  box  to  make  up  eight  drives, 
or  using  the  2314/2319B  nine  drive  subsystem. 

F83.  IBM's  rental  price  on  the  2314  control  unit  utilized  with  the  2319B 
remained  at  $1,480  per  month.  IBM's  rental  price  on  the  2319B  was  set  as  $1,000 
per  month,  or  $333  per  2314  drive — the  same  price  that  had  been  set  by  IBM 
on  the  2319A  announcement.  Tlie  monthly  rental  price  on  the  2319B  represented 
a  substantial  price  cut  for  2314  drives.  In  a  2319  subsystem  consisting  of  three 
disk  storage  units,  the  2319  monthly  rental  price  represented  a  price  cut  of 
over  $1,000  per  month  for  a  2314  subsystem.  In  addition,  the  231 9B  announce- 
ment eliminated  IBM's  extra  use  charge  on  2319A.  2319B  and  3330  disk  drives. 
The  elimination  of  the  extra  u.se  charge  represented  an  additional  and  sub- 
stantial price  reduction.  The  2319B  announcement  was  purely  a  price  cut.  The 
2319  did  not  even  purport  to  represent  any  increase  in  performance  in  a  2314 
subsystem.  This  price  cut  was  to  a  point  below  the  prices  IBM's  plug  compatible 
competitors  were  charging  for  their  plug  compatible  equivalent  2314  drives. 
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IBM's  price  cut  on  the  2319B  announcement  cut  the  price  of  the  nine  2314 
drives  used  in  a  2314/2319  subsystem  approximately  $700  below  the  average 
price  of  IBM's  plug  compatible  competition  and  $800  lielow  Telex's  price. 

FS4.  Just  after  IBM  made  its  2319B  announcement  IBM  had  an  installed 
liase  of  47.051  lease  and  purchase  2314  spindles,  as  compared  to  an  installed  base 
of  2.639  2314  equivalent  type  spindles  for  all  of  its  plug  compatible  competition 
together,  and  further,  IBM  had  over  94%  of  all  disk  drives  installed  with  IBM 
CPU's.  IBM  foreca.sts  and  analyses  with  respect  to  the  adoption  of  the  2S19B 
program  considered  IB:\I's  comiietition  with  plug  compati!)le  manufacturers. 
None  of  the  IB^^I  forecasts  and  analyses  with  regard  to  the  adoption  of  the 
2319B  program  was  expressed  or  geared  in  any  way  toward  competition  between 
IBM  and  systems  manufacturers,  leasing  companies,  software  and  consulting 
organizations  or  service  organizations.  The  2319B  was  designed  by  IBM  as  a 
predatory  action  contrived  to  maintain  its  94%  control  of  the  plug  compatible 
disk  market. 

Fs.~>.  IBM's  2319B  price  cut  sul)stantially  impacted  its  plug  compatil^le  com- 
perirnrs'  revenues  and  profits  by  reason  of  responsive  price  reductions  which 
IB:\I  had  anticipated  would  have  to  result,  but  it  did  not  succeed  in  fully  pro- 
tecting IB:\rs  installed  base.  As  Mr.  Evans,  then  President  of  IBM's  Systems 
Development  Division,  testified  :  "For  a  month  or  two  after  the  2319  was  an- 
nounced, tlie  plug  compatible  sales  leveled  off:  but  then,  as  I  recall,  there  were 
l)ricing  actions  by  the  competition,  and  that  curve  turned  right  back  upward." 
Nor  only  did  IBM  plug  compatible  competitors  lower  their  prices  but  The  plug 
compatible  competitors  had  complete  modularity  (1  drive  per  box)  on  their 
2314  equivalent  drives  and  by  reducing  their  price  per  drive  they  were  able  to 
sell  between  the  configurations  of  IBM's  three,  six  and  nine  2319  drive  sub- 
system configuration.  (1.  2.  4.  r>.  7  and  S  drive  configurations.)  Mr.  Finuell 
reported  to  the  Management  Review  Committee  in  January,  1971,  with  regard 
to  IBM's  2319B  and  3420  pricing  actions:  "OEM  reaction  to  our  recent  tape  and 
disk  pricing  action  .  .  .  were  as  expected  or  lower.  We  are  continuing  to  up- 
date our  1971  forecasts — raises  the  question  of  are  you  really  ahead  or  are 
you  l)ack  to  where  you  started  before  you  adjusted  your  own  prices." 

F86.  In  Decemlier.  1970.  IB:M  announced  a  price  reduction  for  all  its  disk 
devices,  including  the  2314.  2319  and  3330.  by  eliminating  all  additional  use 
charges.  Immediately  after  IB:M's  announcement  of  the  2319B.  Telex  negotiated 
the  28%  price  reduction  from  its  supplier  ISS  for  the  2314-type  devices  it  was 
buying!  Telex,  other  peripheral  equipment  manufacturers,  and  some  leasing 
com.panies  dropped  their  prices  for  the  2314-type  devices  to  levels  substantially 
under  those  of  IBM.  After  the  decrease  in  Telex  disk  device  prices  the  order 
rate  of  Telex  disk  devices  again  increased  significantly.  In  the  period  from 
November.  1970,  to  December  31,  1972.  Telex  shipped  1074  more  2314-type 
disk  drives  and  191  more  2314-type  disk  controllers  than  it  had  forecasted  in 
Novm'oer  1970,  that  it  Vv'ould  ship. 

F87.  Telex  claims  that  as  a  follow-up  predatory  action  IBM  announced  its 
3420  or  "Aspen''  tape  device:  that  Aspen  was  not  planned  by  IBM  until  after 
PCM's  started  gaining  substantial  shares  of  the  installed  base  from  ma,gnetic 
tape  products,  and  that  Aspen  was  a  price  manipulation  which  was  conceived  to 
reduce  the  number  of  drives  marketed  by  plug  compatible  manufacturers  with- 
out reducing  IB:M's  revenues  from  its  installed  2420  tape  drives.  While  there  is 
some  evidence  to  support  such  a  theory,  the  court  considers  it  less  than  pre- 
ponderant and  finds  that  the  announcement  and  marketing  of  Aspen  was  not 
predatory  and  did  not  represent  in  and  of  itself  an  unlawful  attempt  to  monop- 
olize. The  Aspen  devlopment  began  in  approximately  1966.  and  finally  incorpo- 
rated significant  technological  innovations  not  found  in  prior  tape  devices.  The 
price  of  the  IBM  Aspen  was  based  on  lower  cost  when  compared  to  the  2420  and 
included  reasonable  profit.  Telex  announced  its.  equivalent  2120  products  almost 
two  years  after  the  announcement  of  the  2420  :Model  5  and  has  offered  insufficient 
proof  as  to  how  in  any  event  it  was  damaged  by  the  2420  INLodel  5.  There  was  no 
Aspen  issue  included  in  the  final  pre-trial  order,  but  tlie  court  has  made  the 
foregoing  findings  against  the  possibility  that  it  may  be  contended  that  such 
ait  issue  with  the  acquiescence  of  the  parties  was  actually  tried  and  considered 
during  the  trial. 

F88.  Telex  contends  that  IB:\rs  announcement  of  its  Fixed  Term  (lea.«ing) 
Plan  (FTP)  in  IVIany  of  1971  was  a  predatory  act  and  that  similarly  IBM's 
annotmcement  of  its  Extended  Term  Plan  (ETP)  in  ]\Tarch  of  1972  was  a  pred- 
atory act.  Telex  also  claims  tliat  FTP  and  ETP  constituted  illegal  restraints  of 
trade  because  they  locked  out  competitors  ;  and  a  further  contention  is  made  that 
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IBM's  announcement  of  a  CPU  price  increase  of  July  28,  1971,  was  undertaken 
^specifically  for  the  purpose  of  recouping  the  losses  occasioned  by  the  introduction 
of  FTP.  IBM  denies  these  contentions  and  alleges  that  it  announced  its  leasing 
lilans  in  response  to  similar  plans  offered  by  virtually  all  IBM's  competitors, 
recognizing  that  without  some  form  of  long  term  lease  it  would  suffer  serious  and 
continuing  loss  of  business  to  systems  manufacturers,  leasing  companies  and 
peripheral  equipment  manufacturers,  pointing  out  that  it  now  has  three  long 
term  lease  plans  under  which  it  offers  most  of  its  EDP  equipment.  Again,  there 
seems  little  question  but  that  in  a  different  context,  or  directed  to  general 
competition,  the  leasing  plans  adopted  by  IB:m  might  be  unexceptional  or 
entirely  justified.  The  question  remains,  however,  whether  in  the  setting  of  IBM's 
dominant  position  in  the  plug  compatible  submarkets  and  in  view  of  the  evidence 
as  to  its  specifically  directed  intent  and  concern  with  reference  to  the  plug 
compatible  competition  in  those  markets,  the  two  leasing  plans  above-mentioned 
can  be  sustained  as  against  Telex's  attack. 

F80.  IBM's  2319B  announcement  failed  to  retain  IBM's  high  share  of  the 
plug  compatible  disk  market  and  failed  to  contain  the  growth  of  IBM's  plug 
c(mipatible  competition  during  the  first  quarter  of  1971.  The  latter  continued  to 
make  strong  advances  with  its  installations  in  the  2314  disk  area.  By  February  12 
IBM's  plug  compatible  competitors  had  installed  3.006  2314  equivalent  spindles : 
by  March  l."j,  3,491;  and  by  April  9,  4,614.  IBM's  plug  to  plug  peripheral  com- 
petition commenced  to  proliferate  from  tapes  and  disks  to  printers  in  the  last 
quarter  of  1970.  By  September,  1970,  IBM  anticipated  that  Telex  would  have  a 
plug  to  plug  compatible  printer,  and  revised  its  printer  forecast.  Telex  was 
regarded  by  IBM  as  the  leading  competitor  in  the  plug  compatible  peripheral 
marketing  area  because  of  its  broader  product  lines,  having  tapes,  disks  and 
printer,  and  IBM  suspected  that  Telex  would  soon  offer  a  memory  device. 

FDO.  Mr.  Whiteomb  prepared  an  overview  study  of  IBM's  plug  compatiltle 
competition  late  in  the  first  (piarter  of  1971.  This  overview  study  was  presented 
to  the  President  of  IBM,  IBM's  Data  Processing  Division,  and"  IBM's  Manage- 
ment Review  Committee.  It  concluded  (a)  the  plug  compatible  phenomenon! 
was  accelerating  in  volume  and  scope:  (b)  the  plug  compatilile  competition 
l)resented  a  serious  threat  to  IBM's  potential  growth  since  the  exposed  periph- 
erals represented  03%  of  IBM's  installed  lease  base;  (c)  defending  against 
plug  compatible  competition  was  difl^cult  because  of  their  pricing  and  per- 
formance advantages;  M)  IBM  should  try  to  combat  i>eripheral  competition  by 
frequent  advances  in  technology  utilizing  ''mid-life  kickers''  and  pjicing  whicii 
would  take  advantage  of  IBM's  short-lived  product  lead  in  the  peripheral  area 
including  the  consideration  of  long  term  uses;  13%  of  IBM's  systems  were 
'"contaminated"  with  jilng  compatible  tape  or  disk  equipment  and  I'CSl  penetra- 
tion woidd  increase  with  package  selling.  Specifically,  the  Whitcomb  study  found 
tliat  IBM  would  lose  19%  of  the  plug  compatible  tape  market  by  1976  and  IBM's 
planned  tape  program  was  inadequate  and  IBM  would  lose  28.7%  of  the  plug 
compatible  disk  market  by  1976  and  IBM's  planned  disk  program  was  inadequate. 

The  Whitcomb  study  also  found  that  IBM  should  l>e  concerned  about  the 
memory  and  printer  areas.  AVhile  it  is  clear  that  IB:M  expected  plug  compatil)le 
competition  to  increase  in  volume  and  scope  by  the  end  of  the  first  quarter  1971. 
it  is  also  clear  that  IB;M,  even  by  its  worst  case  forecast  only  anticipated  loss  in 
the  neighborhood  of  20  to  25%  of  tape  and  disk  markets  to  all  of  its  compatible 
competition  by  1976. 

F91.  Even  after  the  2319  price  cuts.  IB:\[  on  in-depth  study  considered  Telex 
a  '"viable"  competitor  that  could  "manage  impressive  earnings.  .  .  ."  In  April, 
1971,  IBM's  ^lanagement  Review  Committee  concluded  that  its  control  of  plug 
compatible  disk  and  tape  drives  was  being  eroded  and  the  printers  and  memories 
would  be  next.  IBM  determined  to  deal  more  effectively  with  its  plug  compatilde 
conu)etition.  At  a  :\ranagement  Review  Committee  meeling  on  April  23.  1971, 
IBM's  chief  executive  officer.  :\rr.  T.  .1.  Watson.  .Jr..  formulated  IBM's  l)asic 
policy  approacli.  Mr.  Watson  informed  the  Data  Processing  Croup  that  he  wanted 
'"a  clear  understanding  that  the  comiiany  swallow  whatever  financial  iiills 
required  now  and  get  ready  for  the  future  .  .  .  irrespective  of  financial  con- 
siderations of  one  of  two  years — must  return  this  l)usiness  to  a  growth  posture 
and  operate  accordingly."  Mr.  Watson  stressed  the  need  for  IBM  "to  make  the 
hard  decisions  today  so  that  the  same  proldems  don't  have  to  be  faced  again  and 
again  down  tlie  road."  IP>?iI's  Management  Review  Committee  appointed  a  task 
force  to  develop  a  new  peripheral  strategy  and  specific  action  programs  to  deal 
with   plug   compatible   competition.    The    task    force,    although    not    specifically 
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given  that  name,  was  sometimes  known  witliin  IBM's  organization  as  tlie  "Blue 
Ribbon  Task  Force". 

F92.  On  May  6.  1971,  this  task  force  made  a  report  to  IBM's  ^Management 
Review  Committee  (MRC).  It  recommended  drastic  tape  and  dislc  price  cuts 
to  contain  IBM's  plug  compatible  competition.  Specifically,  the  task  force  recom- 
mended that  IBM  reduce  its  price  by  50%  on  2314  and  2420  disk  and  tape  drives, 
by  20%  on  3330  disk  drives  and  by  15%  on  3420  tape  drives.  Tlie  MRC  rejected 
these  recommendations  and  directed  the  task  force  to  develop  a  strategy  for 
memories  and  printers  and  to  rework  "'the  possibility  of  a  long-term  leasing  ap- 
proach as  suggested  by  FTC  (Frank  T.  Cary)."  In  the  ensuing  three  weeks  this 
task  force  made  a  number  of  reports  to  IBM's  Management  Review  Committee 
on  long-term  leasing  of  specific  peripheral  products.  The  MRC  gave  final  approval 
to  IBM's  Term  Plan  (FTP)  on  May  25, 1971. 

F93.  The  task  force's  presentations  and  recommendations  to  IBM's  MRC 
during  May  of  1971,  indicated  that  some  disks,  tape  and  printers  were  going  to 
be  included  and  some  omitted  from  FTP,  and  tliat  there  would  be  an  omission  of 
card  I/O  devices  and  system  3  products.  IMost  of  its  iterative  forecasts  were  in 
terms  of  the  impact  that  IBM  action  would  have  on  IBM's  plug  compatible 
competition.  The  inclusion  of  the  1403  XI  and  3411  printers  was  recommended 
because  of  plug  compatible  competition  expected  from  Telex.  The  task  force 
determined  that  the  Fixed  Term  Plan  leasing  would  cost  IBM  millions  of  dollars 
in  revenues  and  profits  during  the  first  two  years,  and  projecting  that  on  disk 
drives  IBM  would  lose  .«13.200.000  in  1971,  and  $20,300,000  in  1972:  on  tape 
drives  $6,500,000  in  1971  and  $5,300,000  in  1972 ;  on  printers  $11,800,000  in  1971, 
and  $18,500,000  in  1972.  In  short,  the  task  force  determined  that  IBM  would 
sustain  revenues  reduction  of  more  than  $75  million  in  1971  and  1972  by  putting 
tape  disks  and  printers  under  FTP  leases.  Notwithstanding  these  projected  loses, 
it  v.as  thought  that  FTP  would  be  very  profitable  to  IBM  in  the  long  run  because 
losses  from  plug  compatible  competition  would  I)e  decreased  and  it  would  have 
more  units  out  in  the  field  for  longer  periods  of  time. 

F94.  On  May  27.  1971,  IBM  announced  FTP.  One  and  two  year  leases  on  IBM 
disk,  tape  and  printer  peripheral  products  (except  those  excluded)  were  pro- 
vided for,  with  an  8%  monthly  rental  discount  for  one-year  leases  and  a  16% 
monthly  rental  discount  for  two-year  leases.  IBM  also  eliminated  its  extra  use 
chargs  on  products  leased  imder  such  leases.  Punitive  penalties  for  cancellation 
of  a  lease  by  a  customer  were  included.  The  penalty  for  a  two  year  lease  ter- 
minated during  the  first  twelve  months  was  five  times  the  monthly  rental 
charge.  The  penalty  for  a  one  year  lease  cancellation,  or  a  cancellation  of  a 
two  year  lease  during  the  second  year,  was  two  and  one-half  times  the  monthly 
rental  charges  on  disk  products  covered  by  the  two  year  Plan  by  31%,  and  its 
covered. 

F95.  IBM's  price  cuts  under  the  Fixed  Term  Plan  were  even  greater  than  the 
apparent  8%  to  16%.  The  elimination  of  IBM's  extra  use  reduced  IBM's  monthly 
rental  charges  on  disk  products  covered  by  the  two  year  Plan  by  31%,  and  its 
tape  products  by  20%.  On  printers  the  reduction  was  about  30-35%.  The  price 
cuts  in  many  instances  put  IBM  prices  below  those  of  its  plug  compatible  com- 
petitors. 

F96.  The  benefiits  anticipated  by  IBM  in  connection  with  the  adoption  of 
FTP  revolved  around  the  suppression  of  IBM's  plug  compatible  competition. 
Indeed,  the  very  creation  of  the  task  force  was  occasioned  by  plug  compatible 
competition.  Pricing  presentations  of  the  task  force  to  the  Management  Review 
Committee  were  importantly  concerned  with  comparisons  of  plug  compatible 
prices  and  projections. 

Defendant's  officers  at  the  trial  expressed  the  view  that  FTP  was  simply  to 
render  the  company  "more  competitive"  and  to  obtain  more  business  by  meet- 
ing the  competitive  efforts  on  a  basis  similar  to  that  of  plug  compatible  sup- 
pliers. It  is  the  court's  view  that  such  justification,  which  could  be  convincing 
under  different  circumstances,  is  overpowered  by  IBM's  monopoly  position  in 
the  particular  markets  involved  and  the  rather  clear  indication  that  its  action 
was  directed  not  at  competition  in  an  appropriate  competitive  sense  but  at 
competitors  and  their  viability  as  such. 

The  products  specified  by  FTP  were  those  peripheral  products  on  which  IBM 
was  receiving,  or  on  which  it  anticipated  that  it  would  receive,  substantial 
plug  compatible  competition.  The  statement  at  the  trial  by  Mr.  Carey,  Chairman 
of  the  Board.  President  and  Chief  Executive  Officer  of  IBM.  that  tapes  and 
disks  were  covered  because  "we,  obviously,  had  to  reduce  our  prices  on  them 
or  go  out  of  business  and  so  they  were  very  logical  candidates  for  the  Fixed 
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Term  Lease  Plan",  aside  from  its  cliaracter  of  confession  and  only  attempted 
avoidance,  was  overstated  factually. 

IBM's  plug  compatible  competition  in  the  disk  tape  area  did  not  threaten  to 
drive  IBM  out  of  the  business  in  those  markets.  In  June  of  1971,  IBM's  plug 
compatible  competitors  had  only  14.5%  of  the  plug  compatible  disk  market  and 
13.7%  of  the  plug  compatible  tape  market,  and  IBM's  worst  case  forecast,  that 
is.  "if  IBM  did  nothing'",  predicted  that  IBM's  plug  compatible  disk  market 
and  19%  of  the  plug  compatible  tape  market  by  1976. 

Nor  is  Mr.  Careys'  explanation  that  FTP  was  merely  an  experiment  borne 
out  fully  by  the  record ;  it  was  directed  specifically  at  markets  in  which  plug 
compatible  competition  was  of  special  concern  to  IBM  and  the  selection  of  these 
areas  was  not  on  the  basis  of  a  random  experiment  to  ascertain  the  effect  of 
the  plan,  but  to  accomplish  results  with  respect  to  these  markets  forecast  in 
advance  by  its  experts.  The  plan  was  extended  beyond  disks  and  tapes  to  print- 
ers from  an  apparent  desire  to  lock  up  that  market  before  Telex  could  start 
deliveries.  On  May  6,  1971,  the  Management  Re\iew  Committee  directed  the  task 
force  to  prepare  a  long  term  lease  approach  for  disks  and  tapes  "plus  a  strategy 
for  memories  and  printers".  Telex  was  known  also  to  be  interested  in  memories. 

F97.  IBM  did  not  place  its  CPU's  under  the  Fixed  Term  Plan.  In  fact,  IBM 
raised  its  prices  on  its  CPU's  and  350  memories  to  offset  its  peripheral  price 
cut  within  two  months  after  reducing  its  prices  on  its  disk,  tape  and  printer 
products  under  the  FTP.  Long  term  leasing  represented  a  substantial  change 
iu  IBM  policy  not  only  in  the  swing  from  short  or  open-ended  leases,  but  in 
previously  contemplated  general  pricing  policy.  Mr.  Emery,  a  member  of  the 
task  force  wrote :  "It  was  pointed  out  in  most  instances  that  any  policy  change 
which  we  now  advocate  for  peripherals  would  have  to  be  applicable  to  proc- 
essors as  there  is  no  justification  for  different  treatment."  One  of  the  studies 
had  concluded  that  long  term  lease  plans  "must  apply  across  the  board — pe- 
ripherals not  different".  IBM's  Management  Review  Committee  at  one  point  in- 
structed the  Cooley  Task  Force  not  to  consider  long  term  lease  plans  "since 
there  does  not  appear  to  be  a  way  of  limiting  such  a  plan  specifically  to  the 
lieripheral  marketplace". 

F9S.  By  January,  1971,  IBM  had  determined  that  it  needed  a  price  increase 
on  products  not  covered  by  FTP.  The  Management  Review  Committee  was 
actively  considering  raising  IBM's  prices  in  March,  and  on  March  30,  1971, 
the  Data  Processing  Group  made  a  recommendation  to  IBM's  Management 
Review  Committee  for  a  price  increase  on  CPU's.  On  April  7,  1971,  Mr.  Learson 
wrote  Mr.  Bietzel  stating :  "We  believe  at  the  moment  that  w^e  should  postpone 
any  pricing  action  for  another  mouth  .  .  ."  In  late  June,  IBM  rejected  the  idea 
of  placing  CPU's  and  memories  under  a  Fixed  Term  Plan  on  the  ground  "this 
would  prematurely  erode  the  FTP  concept  to  the  entire  product  line,  and,  in 
addition,  would  be  ineffective  unless  accompanied  by  some  degree  of  pricing 
action."  IBM  not  only  increased  its  prices  on  CPU's  and  memories  in  July, 
1971,  but  it  was  IBM's  estimate  that  those  price  increases  would  offset  IBM's 
price  decreases  on  disk,  tape  and  printer  products  placed  under  the  Fixed  Term 
Plan.  On  August  5,  1971,  Mr.  Powell  of  IBM  wrote :  "I  can  support  the  position 
that  the  net  effects  of  the  FTP  and  price  change  will  probably  be  a  wash  insofar 
as  business  volumes  are  concerned  .  .  .  The  net  effect  of  the  FTP  and  price 
changes  will  not  significantly  increase  [the  customers']  total  cost  and  no 
svstem  decreases  were  forecast." 

F99.  In  March  1972.  IBM  announced  its  "Extended  Term  Plan"  (ETP),  a 
variation  of  the  Fixed  Term  Plan  having  no  substantially  separate  or  dift'erent 
economic  impact  of  consequence  in  this  case.  ETP  also  was  optional,  IBM  custom- 
ers having  the  opportunity  to  rent  IBM  equipment  under  the  30  day  lease  con- 
tract formerly  utilized  by  IBM  if  they  were  willing  to  forego  the  price  reduc- 
tions provided  in  FTP.  The  defendant  has  now  three  long  term  lease  plans  pur- 
suant to  which  it  leases  central  processing  units,  tape  drives  and  tape  drive 
controllers,  disk  drives  and  disk  drive  controllers,  printers,  communications  con- 
trollers, consoles,  channels,  and  other  products.  In  March  of  1973.  IBM  an- 
nounced a  term  lease  plan  which  offers  a  four  year  lease  on  System  370  ^■irtual 
storage  processors. 

FIOO.  Surface  ju-stification  for  IBM's  turning  to  fixed  term  plans  does  not 
insulate  its  conduct  in  monopoly  context  from  serious  question.  Since  the  mid- 
19.50's  IBM  and  others  have  offered  their  customers  the  opportunity  either  to 
purcliase  computers  or  to  lease  them  on  short  term  leases  basically  cancelable 
on  30  days'  notice.  Until  the  early  1960's  many  customers  wore  hesistant  about 
making  commitments  longer  than  for  a  month  or  so  at  a  time  because  of  the 


5734 

difficulty  of  evaluating  the  rapid  changes  in  EDP  technology,  which  situation 
changed  with  increasing  sophistication  of  customers  and  more  general  acquaint- 
anceship with  industrial  developments  and  prospects.  For  a  number  of  years 
prior  to  IBM's  announcement  of  the  Fixed  Term  Plan  in  1971,  many  of  its  com- 
petitors had  offered  lower  prices  on  long  term  leases. 

By  1971,  most  of  IBM's  competitors,  including  systems  and  peripheral  com- 
petitors and  leasing  companies,  were  offering  users  long  term  lease  options. 
IBM's  studies  indicated  that  a  long  term  lease  plan  on  peryipheral  products, 
among  other  things,  would  reduce  IBM's  costs  through  decrease  in  "churning" 
of  IBM's  leased  equipment  at  the  same  time  and  for  similar  reasons  that  its  com- 
petitive position  in  relation  to  PCM's  would  be  enhanced.  But  preponderant 
evidence  demonstrates  that  IBM's  fixed  term  plan  was  generated  and  imple- 
mented at  the  time  it  was  with  the  primary  intent  and  purpose  of  suppressing 
plug  compatible  competition  and  to  maintain  its  monopoly  power  in  the  plug  coui- 
patible  disk,  tape  and  printer  markets  and  the  general  plug  compatible  market  for 
peripheral  devices. 

FlOl.  With  reference  to  the  FTP,  as  in  the  instance  of  the  2319  and  memories, 
the  intent  and  purpose  of  IBM  in  taking  competitive  action  or  reaction  becomes 
important  in  view  of  its  dominant  position  in  the  markets.  Some  of  the  evidence 
is  equivocal.  One  of  the  difficulties  lies  in  the  inadequacy  of  the  minutes  of  The 
Management  Review  Committee  to  clearly  indicate  the  reasons  for  approving  the 
actions  complained  of  here.  There  was  an  abundance,  or  perhaps  IBM  would 
now  think  an  overabundance,  of  documentation  in  lower  echelon  views,  studies, 
computations,  projections,  forecasts  and  recommendations  leading  up  to  the  ac- 
tion of  the  Management  Review  Committee,  the  top  executive  authority  in  IBM. 

In  retrospect,  and  in  view  of  the  absence  of  full  documentation  at  the  top.  in- 
ferences are  arguable  and  have  l)een  argued  to  the  effect  that  the  predatory  in- 
tent clearly  indicated  by  task  force  or  other  processors  of  problems,  and  their 
related  data,  were  disregarded  or  re.iected  by  top  management.  But  I  have  felt 
constrained  to  reject  this  bland  construction  by  consideration  of  the  record 
as  a  whole,  and  by  the  very  organizational  framework  within  which  the  record 
demonstrates  such  decisions  and  intents  were  initiated,  formulated  and  pursued. 
In  the  first  place  I  am  doubtful  that  the  intent  of  subordinate  agents  must  be 
entirely  disregarded  in  determining  intent  of  a  corporation  represented,  as 
all  corporations  are.  by  top  management. 

Especially  is  this  so  in  the  case  of  IBM.  which  the  evidence  makes  clear  was 
finely  tuned,  organized  and  managed  to  reflect  to  top  management  the  composite 
of  a  sophisticated,  widespread  ad  coordinated  employee  organization  for  the  pur- 
pose of  management  decisions.  In  the  absence  of  some  clear  record  or  indication 
to  the  contrary,  it  reasonably  may  be  inferred  that  top  management  in  adopting 
recommended  actions  or  modifications  not  inconsistent  with  the  data  and  recom- 
mendations submitted  did  not  entirely  reject  their  rationale  and  reasoning. 
Moreover,  there  is  considerable  direct  evidence  on  vital  points  to  indicate  that 
top  management  itself  did  in  fact  subscribe  to  the  anticompetitive  views  and 
objectives  of  lower  echelons,  the  numerosity  and  pervasive  nature  of  which  pre- 
clude their  disregard. 

F102.  One  of  many  examples  of  the  relationship  of  corporate  investigation  and 
processing  to  corporate  decision,  the  comprehensive  and  systematic  studies  con- 
stituting input  into  top  management,  and  the  likely  dependability  of  those  studies, 
is  furnished  by  plaintiffs'  Exhibit  107R.  somewhat  randomly  selected. 

This  exhibit  is  headed  "Key  Corporate  Strategic  Issue  .  .  .  Peripherals".  The 
objectives  were  listed  as  "A.  To  assess  all  pertinent  factors  affecting  current  and 
future  impact  of  competitive  compatible  products  on  IBM's  worldwide  business. 
B.  To  review  current  IBM  strategies,  policies  and  practices  and  to  identify  and 
prioritize  exposure  areas  in  relation  to  A  above.  C.  To  recommend  actions  re- 
quired to  produce  an  optimum  IB:m  strategy  for  peripheral  products."  After 
listing  "External  Factors"  such  as  itemized  "Federal  Government  Environment 
and  Influence".  "Marketing  Environment",  "Maintenance  Environment",  "Manu- 
facturing Environment",  "Pricing  Evironment".  "Engineering  Environment",  and 
"Market  Potential  and  Trends",  and  after  listing  "Internal  Factors"  including 
"Ease  of  Competitive  Interface"  and  "Legal  Considerations",  the  "Scope  of  Issue" 
is  defined. 

"The  scope  of  this  issue",  says  the  memorandum,  "shall  be  selected  competitive 
compatible  products  which  replace  IBM  products  in  an  IBINI  computer  system." 
To  obviate  any  uncertainty,  "Competitive  compatible  products"  are  further  de- 
fined as  "system  attached  input/output  and  memory  products."  In  further  refine- 
ment it  is  stated  that  "Input/output  products  shall  include  .  .  .  magnetic  tape 
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drives  and  control  units,  direct  access  storage  products  and  control  units,  im- 
Iiact  printers  and  control  units,  card  readers,  card  punches,  reader/punches  and 
control  units."  ••Memory  products  shall  include  main  (buss  connected)  and 
large  capacity  storage  (plug  connected)".  "Excluded  products''  were  •'Central 
Processing  Units  (CPU) -consoles-paper  tape  products-communication  products 
and  control  units-R.P.Q.'s  and  non-standard  products-non  system  attached 
products 


with  an  indication  that  additional  line  organization  was  ••to  be  designated  by 
DP  Group  and  V/TC."  Each  assessment  was  to  include,  iutcr  alio,  "IBM  Strategy/ 
I'olicies/i'ractices  Relating  to  this  Eactor",  "Identification  and  Priority  of  Ma- 
jor lOxposure  Areas"  and  "Recommendations  for  IBM  Actions." 

F108.  IBM's  Fixed  Term  Plan  etfectively  suppressed  the  growth  of  plug 
coiiiputiljle  competition  in  the  plug  compatible  disk,  tape  and  printer  markets 
and  effectively  contained  IBM's  competition  in  the  plug  compatible  market  for 
peripheral  devices.  IBM's  plug  compatible  competitors'  share  of  the  plug  com- 
patible disk  market  never  exceeded  17.5%  after  June,  11)71.  IBM's  plug  com- 
patible competitors'  share  of  the  plug  compatible  tai^e  market  never  exceeded 
157r  after  .June,  1971.  T-r.,r  •     *• 

Immediately  upon  the  announcement  of  IBM's  Fixed  Term  Plan  IBM  insti- 
tuted an  in-depth  tracking  procedure  to  determine  the  effectiveness  of  IBM's 
Fixed  Term  Plan.  On  June  18.  :Mr.  Rodgers  reported  to  Mr.  Learson  that  IBM 
had  already  signed  up  16%  of  its  entire  installed  disk,  tape  and  printer  base  on 
the  Fixed  Term  Plan.  On  June  24,  Mr.  Justice  rep<u-ted  to  Mr.  Hume  that  Fixed 
Term  Plans  then  covered  19%  of  IBM's  installed  base  on  disks,  tapes  and  printers 
and  by  Julv  22.  1071,  40%  of  IBM's  disk,  tape  and  printer  installed  base  was 
covered  bv  FTI'.  yiv.  Learson  wrote,  "They  are  reporting  a  40%  coverage  on  FTP. 

Is  thishieh  or  low  with  reference  to  what  we  exi)ect.  I  consider  this  very 
important.''  And  the  answer  came  back.  "Our  objective  was  to  hit  40%  coverage 
on  files,  tapes  and  printers  combined  l)y  12/31/71." 

1^104.  IBM's  plug  compatible  competitors  as  expected  by  IBM  made  com- 
petitive price  reactions  to  the  Fixed  Term  Plan.  By  June  17.  Telex  became  the 
fourth  plug  compatible  competitor  to  announce  a  price  reduction;  but  even  with 
such  i)rice  reductions  the  plug  compatible  competitors  could  not  successfully 
compete  with  the  Fixed  Term  Plan. 

Mr.  Rodiiers  estimated  that  the  Fixed  Term  Plan  cut  IBM's  plug  compatible 
competitors'  order  rate  by  50%.  IBM's  tracking  sliowed  that  90%  of  its  new 
disk  and  tape  products,  specifically  its  Merlin  and  Aspen  products,  were  being 
installed  under  FTP.  This  tracking  was  in  accordance  witli  IBM's  estimate  made 
in  June.  1971.  tliat  on  the  Merlin  FTP  acceptance  would  he  9.5%  of  tlie  rental 
base  and;  in  fact,  IBM's  acceptances  have  been  at  the  95%  level  anticipated 
by  IBM. 

IBM  in  its  internal  documents  described  the  competitive  constraints  that  it.'* 
FTP  imposed  upon  plug  compatible  competition,  particularly  plug  compatible 
con'i)etition  for  the  new  3330  disk  and  3420  tape  i)r()ducts  ;  "One  competir<u-  has 
already  announccHl  a  I*C  3330/3S30  and  others  can  be  expected  to  follow  soon  .  .  . 
The  competitor  will  offer  long  term  leases  similar  to  IBM's  with  the  base  rental 
initially  10%  below  ours  and  declining  5%  per  year.  The  competitor  will  face 
a  new  environment,  however,  in  that  the  bulk  of  his  early  installations  will 
rei>resent  conversions  from  PC  or  IBM  2314's  rather  than  plug  for  plug  replace- 
ments of  installed  3330's. 

This  will  be  due  to  the  user's  reluctance  to  break  the  IBM  contract  due  to 
tlie  iienalry  payment  required.  As  a  result,  the  competitor  will  face  hardei* 
selling  and  harder  installation  since  he  has  not  yet  shown  the  capability  to 
jtroyide  systems,  conversion,  and  application  support  .  .  .  "While  the  PC  c-oin- 
petjtors  will  make  a  strong  effort,  it  is  assumed  that  near-term  3330  erosion 
will  be  contained  until  the  FTP  contracts  approach  maturity.  By  that  time. 
Winchester,  Iceberg,  the  3330A/B  and  the  333M  will  all  be  available  as  customer 
options  and  should  hold  the  market  for  IBM  .  .  .  The  3330/3S30  FTP  will  receive 
wide  acceptance  in  the  marketplace.  It  is  estimated  that  95%  of  the  rental  base 
during  1971  and  1972  will  be  under  FTP  ...  It  is  further  assumed  that  the 
savings  engendered  bv  the  FTP  will  increase  the  migration  rate  from  the  IB:M 
and  PC  2314-type  products  into  the  3330/3830." 
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F105.  By  the  end  of  1971  the  effect  of  FTP  on  plug  compatible  comi>etitors  was 
nieasured  by  IBM.  DP  Commercial  analysis  reported  in  December,  1971,  "Since 
the  announcement  of  FTP,  there  has  been  a  62%  decrease  in  PCM  tape  monthly 
sale  rate."  In  disk  drives  Commercial  Analysis  reported,  "In  4.5  months  since 
IBM's  FTP  announcement,  the  PCM  monthly  sales  rate  is  down  to  475  spindles 
per  month,  oft"  48%  compared  to  905  per  month  during  the  first  5  mouths  of 
1971.' 

F1U6.  The  plaintiffs  claim  that  the  internal  Integrated  File  Adapter  for  3330 
disk  drives  used  with  the  370/135  coupled  with  a  price  substantially  less  than  tlie 
external  3830  Mod.  2  equivalent,  constituted  a  discriminatory  physical  and 
economic  tie  between  the  IFA  and  the  370/135  central  processing  unit ;  and 
that  the  internal  ISC  with  the  rental  price  substantially  less  than  the  external 
stand-alone  equivalent  constituted  a  discriminatory  pliysic-al  and  economic  tie 
of  the  ISC  to  the  370/145,  158  and  168  central  processing  units. 

These  integrated  controllers  consist  of  control  electronics  contained  within 
the  same  boxes  or  frames  as  the  CPU's  or  other  EDP  equipment  and  using  a 
part  of  the  CPU  resources  to  perform  their  functions.  IBM  offered  customers  the 
option  of  ac(iuiring  integrated  controllers  at  prices  lower  than  stand  alone 
controllers  and  there  is  no  question  that  prices  were  substantially  lower  for 
the  integration. 

Unlike  the  situation  which  existed  in  respect  to  the  Merlin,  the  fixed  plan 
leases  and  IBM's  actions  directed  to  memories  hereinafter  considered,  tlie 
integrations  mentioned  are  not  sliown  to  have  been  dictated  by  specific  preda- 
tory objectives  on  the  part  of  IBM.  While  some  question  is  raised  in  the  evidence 
as  to  rhe  economic  justification  for  the  extent  of  tlie  price  reductions,  and  some 
justifiable  suspicion  may  exist  as  to  predatory  intent,  a  finding  that  such 
intent  was  a  significant  motivation  for  the  integration  is  not  deemed  warranted 
by  the  evidence  in  view  of  the  preponderant  showing  that  these  integrations 
represented  a  legitimate  technological  and  performance  advance  consistent 
with  trends  in  the  industry  and  at  significant  decreased  cost 

F107.  While  cost  and  performance  justifications  may  have  existed  to  an 
extent,  it  is  found  that  IBM  lowered  the  price  of  its  FET  monolithic  memory 
products  and  raised  prices  on  its  CPU  with  the  primary  purpose  of  creating 
barriers  to  entry  for  potential  plug  compatible  memory  competitors.  The  370/155 
and  165  were  introduced  in  June,  1970,  with  magnetic  core  memories  which  were 
contained  in  boxes  external  to  the  CPU,  but  which  were  cable-connected  to  the 
CPU. 

The  main  memory  for  the  155  and  165  consisted  of  the  3360  processor  storage 
together  with  a  Jiigh  speed  monolithic  (bipolar  technology)  butt'er  storage  w'hich 
made  up  a  two  level  "hierarchical"  type  memory.  IBM  was  greatly  concerned 
with  the  high  market  penetration  which  independent  manufacturers  of  plug 
compatible  memories  for  System  370  threatened,  it  being  estimated  by  it  that 
such  penetration  might  amount  by  1976  to  as  much  as  23%. 

Pending  the  availability  of  improved  technology,  IBM's  Management  Review 
Conmiiftee  explored  and  adopted  a  memory  strategy  which  repriced  memory  by 
reducing  prices  and  by  at  least  partly  offsetting  this  reduction  by  an  increase  in 
CI*U  prices.  Its  studies  indicated  that  plug  compatible  memory  companies  could 
become  viable  competitors  in  supplying  memory  for  IBM  CPU's  by  oft'ering  their 
products  at  $6,000  per  megabyte  if  that  price  was  under  IBM's  prices ;  that  is, 
viability  and  entry  would  depend  upon  the  slope  or  pricing  level  of  IBM's  FET 
monolithic  memories. 

F108.  IBM  formed  another  task  force  in  March,  1971,  which  was  charged  with 
the  mission  of  developing  a  "memory  strategy''  which  would  optimize  profit  and 
revenue  for  IBM  and  also  control  the  market  penetration  that  was  forecasted 
for  plug  compatible  memory  products.  The  work  of  this  memory  task  force 
included  an  attempt  to  fix  a  price  for  IBM's  monolithic  FET  memories  that  would 
infiurnce  potential  plug  compatible  competitors  to  stay  out  of  the  market. 

The  IBM  Management  Review  Committee  set  the  monthly  rental  price  for 
IBM's  FET  monolithic  memory  at  $5,200  per  month  per  megabyte,  which  was  less 
than  the  amount  rei)orting  experts  had  indicated  a  potential  competitor  would 
be  required  to  charge  in  order  to  enter  the  market  and  be  profitable  and  viable. 
The  monthly  rental  price  for  the  158  CPU  was  raised  from  the  $20,600  charged 
for  a  155  CPU  to  $30,700  for  the  158  CPU  to  offset  the  decrease  in  price  for  tlie 
FET  memory,  the  percentage  increase  in  price  being  higher  than  the  percentage 
improvement  in  performance. 
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The  monthly  rental  price  for  the  16S  CPU  was  raised  from  tlie  $30,400  cliarsecl 
for  a  165  CPU  to  $48,600  charged  for  a  168  CPU  to  offset  the  decrease  in  price 
for  tlie  FET  memory,  the  percentage  increase  of  tlie  168  CPU  when  compared 
to  the  165  being  higher  than  the  percentage  improvement  in  performance.  Neither 
tlie  design  of  the  370/158  and  370/168  nor  the  price  of  .$5,200  per  megabyte  per 
month  prevented  Telex  from  planning  competing  memory  ])rodncts  and  in  March, 
1073,  it  announced  that  it  would  market  memory  components  for  158  and  168 
systems.  Control  Data,  Itel,  Ampex  and  Intel  have  announced  memories  for 
IBM's  370/158  and  370/168  systems  at  prices  substantially  below  IBM's  price. 

F109.  The  same  task  force  studied  a  projiosal  that  "concurrent  with  the  intro- 
duction of  FET  memories,  the  minimum  entry  sizes  of  the  145,  155,  165  and  195 
be  raised."  A  chart  considered  by  it  showed  that  a  "minimum"  memory  of  one- 
fourth  megabyte  on  tlie  145  would  "protect"  71%  of  the  145  memory  from  expo- 
sure to  competition,  a  "minimum"  memory  of  one-half  megabyte  on  the  155 
would  "protect"  42%  of  the  155  memory;  and,  a  "minimum"  memory  of  one 
megabyte  on  the  165  would  "protect"  37%  of  the  165  memory  from  comperition. 
Plug  compatible  memory  vendors  were  forecast  to  receive  a  $35  million  sliare 
of  the  market  for  memories  on  ^^ystem  360,  $623  million  share  for  memories  on 
System  370  if  IBM  did  not  take  preventive  action. 

One  of  the  financial  analysts,  Hochfeld,  in  March,  1971.  raised  the  question 
with  his  superiors  of  the  legality  of  increasing  memory  minimums  and  tlie 
danger  of  a  civil  damage  suit.  He  testified  at  the  trial  that  based  upon  the 
studies  and  analysis  that  he  had  done  it  was  his  opinion  that  when  IBM  dropped 
its  price  of  FET  monolithic  memories  for  the  158  and  168  to  $5,200  per  mega- 
byte it  made  it  impossible  for  anybody  to  enter  the  field  and  be  viable  competing 
with  IBM  on  the  158  and  168  memories. 

P'llO.  Beyond  the  matter  of  pricing,  plaintiffs  contend  that  IBM  ".  .  .  unlaw- 
fully bundled"  a  minimum  FET  monolithic  memory  "under  the  covers"  with  its 
370  CPU's  so  as  to  protect  a  substantial  portion  of  the  memory  from  exposure  to 
plug  compatible  competition.  There  is  furtiier  indication  of  an  anticomi>etitive 
design  in  the  investigation  of  proposals  for  minimum  mejuories  in  IBM  CPU's, 
but,  again,  it  appears  that  there  are  so  many  practical  ;ind  technical  justitica' 
tion.s  for  the  integration  of  mem(U-y  as  to  raise  substantial  (luestion  coiicei-ning 
the  validity  of  plaintiffs'  contention  on  this  point. 

Memory  is  an  essential  component  of  the  central  processing  unit  since  all 
processing  units  must  have  storage  to  operate.  The  integration  of  memory  gen- 
erally tends  to  reduce  cost  and  improve  performance.  If  memory  is  packaged 
sep.irately  in  a  separate  box  it  does  require  additional  frames  and  covers ;  it 
recpiires  its  own  separate  cooling  system,  power  supply,  acoustic  battles  and 
electrostatic  shielding.  It  also  requires  extra  cables. 

The  speeds  and  circuits  used  in  CPU's  have  increased  dramatically  in  recent 
years ;  to  best  take  advantage  of  this  faster  technology  it  seems  desirable,  all 
other  things  being  equal,  that  memory  be  integrated  into  the  CPU's  so  that  the 
wire  lengths  between  logic  and  memory  elements  be  reduced  as  much  as  feasible. 
As  a  result  of  cost  and  performance  advantages  integration  is  accepted  as  ak 
industry  standard  and  an  objective  of  good  engineering  design. 

Historically  most  CPU's  designed  by  IBM  and  various  other  EDP  suppliers 
have  included  a  minimum  main  memory  integrated  within  the  CPU.  Historically 
aloo,  whenever  a  main  memory  has  been  integrated  within  a  product  it  has  been 
included  in  the  price  of  that  product  and  not  separately  iiriced.  Reduction  in 
the  size  of  memory  components  has  made  it  practical  to  integrate  more  memor.-r 
with  the  logic  elements  of  the  CPU. 

111.  The  preponderance  of  the  evidence  establishes  in  the  case  of  IB^I's 
370/158  and  370/168  CPU's  that  IBM's  integration  plan  was  adapted  primarily 
to  achieve  the  cost  and  perfm-mance  improvements  made  pos.«>ible  li.v  reductior 
in  size  of  the  memory  component.  Other  companies  are  still  able  to  attach  their 
memories  to  IBM  370/168  and  370/158  Systems  and  Telex  has  recently  an- 
nounced its  intention  to  do  so. 

The  IBM  370/155  and  370/165  primarily  use  magnetic  cores  for  memory,  and 
because  of  its  size  such  magnetic  core  memory  is  sold  in  a  separate  box.  At  the 
time  the  370/155  and  370/165  were  announced,  advances  in  semiconductor  tech- 
nology were  raiiidly  obsoleting  core  memory  technolngv.  The  main  memories  of 
the  IB?,I  370/1,58  and  370/168  CPU's  announced  by  IBM  on  August  2.  1972,  are 
made  up  of  FET  semi-conductor  circuitry.  The  trend  toward  miniaturization  of 
conqjuter  circuitry  no  doubt  will  continue  in  the  future  to  permit  further 
integration. 


5738 

Telex  itself  anticipates  that  memory  cliips  contiainins  8,000  circuits  will  l)e 
■commercially  available  by  the  time  it  delivers  its  replacement  memories  for 
•370/158  and  370/168  Systems.  Using  an  8,000  circuit  chip,  4  megabytes  of  stor- 
age can  be  housed  in  a  space  approximately  21  inches  by  15  inches  by  6  inches. 
I'hips  containing  61,000  circuits  are  presently  under  development  at  a  number 
of  laboi-atories. 

IBM  anticipates  chips  containing  256,000  bits  by  the  lOSO's.  In  the  court':^  view 
it  would  not  be  a  proper  application  of  the  antitrust  laws  under  the  circum- 
.stances  shown  by  the  record  to  preclude  or  discourage  the  utilization  of  advanc- 
ing technology  by  this  type  of  integration. 

The  testimony,  and  particularly  Hochfeld's,  affords  .'^•.ome  indication  that  one 
of  tlie  motivations  for  the  "bundling"  of  the  minimum  memory  l)y  IBM  was 
to  reduce  exposure  to  plug  compatible  competition.  Yet,  dominant  justifications 
on  other  grounds  lead  the  court  to  believe  that  this  was  not  unlawful  in  and 
of  itself,  however  significant  some  of  the  related  tes-timony  may  be  in  indication 
of  a  predatory  intent  primarily  directed  in  actuality  to  other  areas  as  herein 
found. 

F112.  IBM's  growth  and  success  in  the  industry  have  l)een  due  in  sultstantial 
measure  to  its  S'ldll,  Industry  and  foresight.  It  has  tended  to  set  the  standard 
for  quality  in  the  EDI'  industry  for  products  and  services.  It  has  met  notably 
favorable  response  in  the  market,  and  has  been  deeply  involved  in  the  plienomenal 
.growth  of  the  industry  since  almost  its  beginning.  Each  succeeding  generation 
"of  IBM  products  has  represented  some  technological  improvement  over  the 
preceding  generation  and  has  involved  development  of  new  processes,  storage 
devices,  input/output  devices,  and  software. 

In  the  approximately  twenty  years  that  the  EDP  industry  has  been  in  exist- 
ence IBM  has  introduced  more  than  600  products.  Some  of  these  products 
include  major  technological  innovations.  By  virtue  of  its  own  research  and 
development,  IBM  has  obtained  more  than  10,000  patents  which  are  freely 
licenS'8d. 

I  therefore  cannot  fully  agree  with  Telex's  contention  that  "IB:\I  did  not 
•gain,  nor  has  it  maintained  its  position  in  the  industry  through  skill,  industry 
and  foresight".  No  doubt  it  gained  a  dominant  position  in  the  industry  through 
a  praiseworthy  degree  of  these  qualities.  Whether  there  was  anticomi>etitive 
conduct  that  went  along  with  them  in  recent  years  prior  to  1969,  the  record 
does  not  disclose. 

The  real  problem  here  is  notwithstanding  Ihis,  whether  IBM  has  maintained 
its  monopoly  position,  or  attempted  to  do  so,  by  unlawful  conduct  since  1969.  la 
the  respects  determined  herein  in  the  critical  period  at  least  it  must  be  recognized 
that  its  diligence  and  foresight  have  included  the  competitive  studies  and  the 
anti-competitive  objectives  and  intent  heretofore  found,  and  that  particularly 
as  applied  to  this  case  have  included  an  attempt  to  substantially  constrain  or 
destroy  its  plug  compatible  peripheral  competition  by  predatory  pricing  actions 
and  by  market  strategy  bearing  no  relationship  to  technological  skill,  industry, 
appropriate  foresight  or  customer  benefit. 

With  such  intent  and  objectives  manifest  with  respect  to  its  plug  compati!>le 
competition,  it  is  understandable  that  the  defendant  should  be  particularly  op- 
posed to  the  recognition,  as  essentially  separate  entities  or  markets,  of  what  was 
initially  a  part  and  parcel  of  its  own  internal  business  over  which  it  exercised 
legitimately  a  100%  control — the  peripherals  attached  to  its  own  developing 
system. 

But  we  find  unconvincing  the  idea  that  separate  markets  or  submarkets 
actually  recognized  by  IBM  itself  in  this  dynamic  and  amazing  industry  could 
not  have  been  developed  eventually  from  IBM's  prior  lawful  domination  of  it; 
or  that  the  objectives  and  planning  of  such  a  i»resently  dominating  force  against 
the  competition  of  the  peripherals  could  somehow  be  deemed  dissipated  among 
lower  echelons  of  this  great  organization  and  not  considered  to  l>e  reflected  in 
the  competitive  actions  of  top  management,  or  that,  if  reflected,  should  be 
held  innocuous  or  futile,  or  at  all  events  lawful,  as  competitive  weapons. 

VII.    IMl'ACT    AXD    DAMAGES    FOR    AXTITITRUST   VI0LATI0^■S 

F113.  Telex  now  claims  that  its  damages  resulting  from  unlawful  predatory 
acts  of  IBM  total  $361.3  million,  and  that  these  damages  are  comprised  of  $257.7 
million  in  deprivation  of  market  share,  $02.3  million  for  lost  rental  profits  and 
$11.3  million  for  lost  sales  profits. 
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F114.  The  record  leaves  little  room  to  question  that  the  acts,  conduct  and 
intent  on  the  part  of  the  defendant  found  herein  to  have  been  in  violation  of 
Section  2  of  the  Sherman  Act  proximately  caused  substantial  impact  and  damage 
to  the  business  of  the  plaintiffs,  and  the  court  so  finds. 

Aside  from  its  quantification  beyond  substantiality,  such  impact  is  to  be  found 
in  the  circumstantial  evidence  as  a  whole,  the  direct  evidence  by  way  of  opinion 
iuul  judgment  of  Telex  officers  and  witnesses,  .some  evidence  elicited  by  the 
cross-examination  of  tlie  defendant's  witnesses,  the  admitted  fact  that  such  acts 
were  competitive  responses  on  the  part  of  IBM  to  the  inroads  the  plug  com- 
liatible  competition  was  threatening  and  mailing  against  its  market  position, 
by  reasonable  inference  in  view  of  IBM's  marlvet  domination  and  organizational 
effectiveness  that  these  responses  must  have  advanced  their  purposes  to  some 
appreciable  degree,  and  from  a  number  of  statistical  indications  to  l)e  referred 
to  in  some  detail  in  connection  with  a  determination  of  the  amount  of  damages 
to  which  plaintiffs  are  entitled. 

Fllo.  As  to  any  specific  amounts  of  damages  awardable  in  this  given  case 
the  evidence  is  less  clear,  and  as  justification  for  the  sums  asked  for  quite 
unsatisfactory  and  insufficient.  There  is  evidence  tending  to  show  that  Telex 
liad  a  taxal)le  income  of  $12,462.0(10  for  fiscal  year  1971 ;  for  fiscal  year  1972,  after 
the  effects  of  the  2319  announcement  were  expectable.  Telex's  loss  was  ($913,000) , 
and  for  fiscal  1973,  after  2319  and  the  FTP  influence,  its  pre-tax  loss  was  esti- 
mated to  be  approximately  ($7  million).  Its  gross  receipts  of  $77,843,000  in 
fiscal  vear  1971  declined  to  $56,076,00<)  in  fiscal  1972. 

At  the  end  of  fiscal  year  1971  (after  2319  but  before  FTP)  the  market  value 
of  Telex's  stock  was  $i9  a  share  or  $197,999,000  for  all  shares ;  two  years  later, 
after  FTP,  it  was  $4.60  per  share  or  $48,143,500  for  all  shares,  a  loss  in  value 
of  $149,85.5,500.  According  to  Telex's  November,  1970,  forecast  and  product  plan, 
a  profit  of  $33,837,000  would  have  been  produced  in  fiscal  years  1972  and  1973. 
Telex's  initial  November.  1970,  forecast  sliowed  a  projection  of  8,910  units,  and 
Telex  actually  shipped  4,517  units  through  March  31, 1973. 

Following  the  2319A  and  B  announcements  and  FTP,  Telex  had  been  able 
to  make  third  party  sales  of  $30  million  from  January  1,  1971,  to  March,  1973, 
while  in  1969  and  1970  almost  $120  million  in  Telex  tapes  and  disks  were  sold 
to  third  parties.  Prices  at  which  equipment  could  be  sold  has  eroded  some  35% 
as  compared  to  the  1969  and  1970  prices.  Marketing  expenses  increased.  Backlog 
and  order  rates  were  reduced.  Recruitment  of  adequate  personnel  became  more 
difficult  as  uncertainty  as  to  Telex's  future  viability  increased.  "Front  end" 
expense  has  been  increased  by  inadequate  concentration  of  products  and  services. 

Competition  among  Telex  and  other  plug  compatible  manufacturers  for  re- 
maining business  has  intensified.  Telex's  ability  to  secure  financing  has  been 
impaired,  and  Telex  has  had  to  pay  more  for  financing.  There  is  some  evi- 
dence that  Telex's  problems  are  not  unique  in  the  plug  compatible  market ;  that 
some  companies  following  2319  and  FTP  failed  in  or  abandoned  their  plug 
compatible  business. 

There  was  a  "plateau"  that  existed  in  Telex's  installations  growth  from  about 
November,  1971,  to  about  July,  1972.  From  September,  1969,  to  November  1971, 
Telex's  domestic  installation  or  "population"  of  peripheral  devices  increased 
from  1,000  units  to  8,000  units.  From  about  November,  1971,  to  about  July,  1972, 
the  last  month  included  in  the  Telex  chart  reflecting  such  plateau.  Telex's 
installations  neither  substantially  increased  nor  decreased. 

F116.  There  was  evidence  developed  ))y  IBM  at  the  trial  that  Telex's  fore- 
casts were  untried  and  unrealible  upon  which  to  base  damage  and  impact  claims 
and  that  in  any  event,  the  recorded  business  experiences  of  Telex  were  explain- 
able by  various  factors  and  influences  unconnected  with  IBM's  business  prac- 
tices, it  dismisses  Telex's  income  tax  returns  as  unreliable  for  the  purpose  of 
indicating  damages,  pointing  out  that  in  1972  Telex  changed  for  tax  purposes 
from  the  accrual  method  of  accounting  for  certain  revenues  to  the  installment 
metho<l ;  thereby  slowing  down  the  tax  reporting  of  revenues  on  certain  leasing 
company  transactions.  The  tax  return  handling  of  depreciation  of  Telex's 
retained  equipment  and  interest  expense  is  also  attacked. 

The  necessity  of  a  detailed  and  complex  analysis  including  a  reclassification 
of  all  items  of  expense  and  revenues  is  emphasized  by  IBM  and  in  the  absence  of 
such  a  study  and  restatement  it  is  asserted  that  the  income  tax  returns  have 
little  or  no  value  for  comparative  purposes  or  even  as  statements  of_  actual 
income.  The  significance  of  stock  price  changes  is  also  dismissed  by  IBM,  it  being 
claimed  that  there  is  no  evidence  relating  the  fluctuations  or  declines  in  the 
market  prices  for  Telex  stock  to  any  or  all  of  the  IBM  actions  of  which  Telex 
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makes  complaint,  and  that  such  stock  fluctuations  are  assignable  in  whole  or  in 
part  to  adverse  publicity  over  IBM's  accounting  methods  and  other  circumstances 
over  which  IBM  had  no  control. 

Finally,  IBM  demonstrated  with  some  persuasion  that  Telex's  difficulties 
at  least  in  part  stemmed  from  its  own  problems  of  management,  testing,  service, 
organization  and  personnel.  Defendant's  charts  143,  144  and  145  indicate  that 
while  Telex  disk  drive  spindles  and  tape  drives  installed  on  CPU's  manufactured 
by  IBM  leveled  off  markedly  in  number  for  the  period  11*71-1972,  as  Telex 
showed,  similar  non-Telex  installations  continued  to  appreciably  advance. 

In  the  latter  connection  it  is  notable,  however,  that  about  the  time  the  acts 
complained  of  by  Telex  were  becoming  effective  to  the  extent  they  did,  there  was 
a  discernible  diminution  in  the  rate  of  increase  of  even  these  non-Telex  instal- 
lations. Telex's  response  to  the  claimed  adverse  effect  of  its  management  and 
other  internal  problems  is  that  they  are  more  or  less  normal  to  the  industry  and 
that  most  of  them  have  been  intensified  to  critical  stages  because  of  IBM's 
predatory  actions. 

Telex  says  that  the  February  7,  1973,  product  forecast  from  which  IBM  con- 
cludes that  '-Telex  has  turned  the  corner"  is  only  a  manufacturing  capability 
forecast  in  support  of  which  at  the  time  of  the  trial  it  was  not  assured  that 
adequate  financing  and  third  party  sales  would  be  available  that  the  order  rate 
is  nowhere  near  the  forecast,  that  since  the  first  of  tlie  year  there  has  been  a 
significant  reduction  in  the  level  of  product  shipments  and  new  produetiou  units 
shipped  for  this  fiscal  year  are  50%  lower  than  forecast. 

F117.  My  task  would  be  simpler  if  as  to  each  element  of  claimed  damnge 
clear  and  unhampered  causal  lines  could  be  discerned,  leading  to  IBM's  predatory 
acts  without  passing  through  or  commingling  with  the  literally  hundreds  of 
other  circumstances  which  may  have  infiuenced  the  figures.  But  in  cases  like 
this,  if  not  in  every  complex  case,  it  is  humanly  impossible  to  trace,  find,  and 
specify  in  detail  and  quantity  in  effect  the  numerous  circumstances  which 
cause  or  contribute  to  financial  consequences.  By  such  a  process  the  determina- 
tion of  damages  by  court  or  jury  could  be  bogged  down  in  almost  any  case  or 
rendered  more  inaccurate  than  a  considered  judgment  appraisal  of  the  com- 
bined effect  of  all  actionable  elements  duly  considered  by  an  informed  fact 
finder  after  elimination  of  the  influence  of  extraneous  causes.  The  record  frag- 
menting of  judgment  might  be  either  a  mere  exercise  in  futility  or  a  mechanical 
allocation  of  the  result  of  the  aggregate  judgment  at  best. 

It  is  the  damage  that  must  be  quantified  rather  than  the  respective  weights 
or  contributions  of  tbe  unlawful  causes  so  long  as  each  has  substantial  effect 
upon  the  damages  suffered  by  the  injured  party  so  as  to  constitute  their  rirox- 
imate  cause.  Notwithstanding  the  difficulty  involved,  I  have  found  that  there 
is  reasonable  I>asis  in  the  evidence  to  fairly  approximate  the  damages  to  which 
plaintiffs  are  entitled  as  proximately  caused  by  the  unlawful  acts  and  conduct 
of  the  defendant. 

F118.  The  largest  component  of  the  damages  claimed  by  plaintiffs  relates  to 
the  deprivation  of  market  share,  based  on  the  difference  between  Telex's  fore- 
cast of  November.  1970,  and  Telex's  forecast  of  January  12.  1972.  Product  rental 
prices  in  effect  prior  to  2319  were  used,  product  life  was  based  upon  IBM 
estimates,  and  Telex's  usual  product  and  marketing  expenses  were  used. 

Telex's  November.  1970.  forecast  was  prepared  prior  to  the  predatory  actions 
of  IBM  except  for  the  2319A  announcement.  The  number  of  units  was  smaller 
than  those  forecast  for  Telex  by  IBM's  April  16,  1971,  internal  forecast,  which 
took  into  consideration  the  impact  of  IBM's  3420  tape  price  cut  and  IBM's 
2319  disk  drive  pricing  cut. 

Telex's  January  12,  1972,  forecast  reflected  anticipated  product  shipments 
greater  than  Telex's  actual  business  turned  out  to  be  over  the  same  period. 
The  difference  between  the  Telex  November,  1970,  and  January  12.  1972,  fore- 
casts was  less  than  IBM's  internal  documents  indicated  that  it  expected  Telex 
to  receive  prior  to  IBM's  Fixed  Term  Plan  announcement. 

IBM's  internal  documents  indicated  that  IBM  calculated  its  increased  profits 
that  would  result  from  adoption  of  the  Fixed  Term  Plan  leases  for  tapes,  disks 
raid  printers  to  be  $4(56  million. 

Using  the  latter  assumption  and  considering  that  in  1970  Telex  was  installing 
approxhnately  53%  of  the  non-IBM  plug  compatible  tape  drives,  31%  of  such 
disk  drives  and  100%  of  such  plug  compatible  impact  printers,  a  calculated 
h)ss  of  market  share  from  FTP  would  be  ,$218.67  million.  In  support  of  its 
loss   of  market  claim   Telex   also   cites   income   tax   records   and   stock  prices 
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as  indicated  above,  but  relies  primarily  upon  a  comparison  of  documents  de- 
scribed as  the  November,  1970.  forecast  and  a  January  12,  1972,  forecast. 

F119.  Tliere  are  circumstances  relating  to  these  forecasts  which  preclude 
their  acceptance  at  face  value  notwithstanding  some  supportive  evidence  of 
other  types.  The  handwritten  documents  assembled  as  the  November,  1970, 
forecast  were  prepared  by  different  people  at  different  times.  No  part  of  the 
document  is  actually  dated  and  the  text  of  the  initial  pages  indicates  a  date 
of  preparation  after  Fel)ruary  18,  1971,  even  though  Telex  prepared  an  entirely 
new  and  substantially  reduced  forecast  in  February,  1971. 

Neither  the  November,  1970,  forecast,  nor  the  January  12,  1972,  forecast  is 
supported  by  the  usual  written  assumptions  which  the  evidence  shows  were 
utilized  in  their  preparation.  Forecast  assumptions  were  "very  informal  and 
very  unstructured"  in  the  words  of  one  of  plaintiffs'  witnesses. 

The  Telex  calculation  is  based  upon  the  highest  forecast  it  made  for  selected 
products  compared  with  the  lowest  forecast  made  for  those  products  and  the 
forecasts  had  no  substantial  histor.v  of  reliability  or  accuracy. 

Under  such  circumstances,  while  these  forecasts  have  been  considered  to 
be  good  faith  evaluations  in  the  course  of  business  operations  and  for  busi- 
ness rather  than  litigation  purposes  and  thus  entiled  to  consideration,  calcu- 
lations based  upon  them  must  be  weighed  with  due  regard  for  their  limitations 
and  other  evidence. 

Moreover,  plaintiffs'  calculations  have  assumed  that  variation  in  units  fore- 
cast was  caused  solely  by  the  IBM  actions  complained  of,  or  to  be  found  as 
unlawful  by  the  court,  without  giving  weight  to  the  effect  of  established  internal 
ditficulties  within  Telex  over  which  IBM  had  no  control  and  the  claimed  unlawful 
integration  action  that  has  now  been  found  to  have  been  nonactionable. 

F120.  These  and  other  limitations  in  the  sufficiency  of  plaintiffs'  proof  to  sup- 
port their  claim  for  deprivation  of  market  share  in  full  leave  the  question 
whether  any  such  claim  is  thereby  defeated  entirely  or,  if  not,  what  amount 
of  damages  has  been  established  by  way  of  fair  approximation  on  the  evidence 
in  view  of  the  fact  that  IBM's  predatory  actions  have  deprived  the  plaintiffs 
of  the  opportunity  of  positive  proof  of  what  their  experience  would  have  been 
in  the  aljsence  of  such  action. 

There  must  also  be  evaluated  in  any  award  the  question  of  to  what  extent 
the  uncertainty  of  proof  relates  to  IBM's  predatory  action  and  to  what  extent, 
if  any,  it  relates  to  any  inexcusable  failure  on  the  part  of  the  plaintiff's  to  submit 
evidence  reasonably  available  to  it.  As  to  the  latter  problem,  if  trial  counsel 
is  not  to  be  hindsighted,  I  am  inclined  to  believe  that  generally  speaking  the 
plaintiffs  must  be  considered  to  have  submitted  the  best  proof  of  which  the  nature 
and  complexity  of  the  case  reasonably  were  susceptible. 

There  is  no  evidence  that  there  were  any  better  forecasts  available  nor  any 
indication  that  those  used  were  contrived  particularly  for  the  purpose  of 
prospective  litigation.  The  opinion  evidence  was  based  on  plaintiffs'  theory 
of  liability  and  as  it  turns  out  it  would  have  been  more  applicable  had  it  been 
based  upon  the  court's  findings  after  trial  of  what  conduct  was  lawful  or 
unlawful  rather  than  upon  pre-trial  expectations  or  hopes  concerning  bases  of 
liability. 

Beyond  such  forecasts  and  opinions,  it  is  ditfieult  to  see  how  loss  of  market 
share  could  be  established  with  any  specificity,  or  how  elements  of  loss  of  market 
share  could  be  traced  and  evaluated  much  more  in  detail  with  reference  to  vari- 
ous factors  that  may  have  entered  in  by  way  of  possible  influence.  To  attempt 
by  expert  testimony  to  evaluate  and  weigh  each  individual  factor  and  to 
categorize  and  evaluate  the  relative  influence  of  each  alleged  predatory  act 
against  the  possibility  that  the  court  might  not  sustain  contentions  as  to  some 
of  them  might  so  complicate  a  trial,  extend  the  evidence  and  compromise  the 
trial  position  pf  a  party  from  the  inception  as  fairly  to  be  considered  impractical 
and  unjustified. 

While  the  question  is  not  free  from  doubt,  it  appears  to  the  court  that  any 
uncertainty  concerning  the  amount  of  the  loss  of  market  share  is  not  so  as- 
cril)able  to  fault  on  the  part  of  plaintiffs  as  to  deprive  them  of  the  benefit  of 
the  rule  that  ^^here  the  existence  of  impact  and  damages  have  been  shown 
b.y  a  preponderance  of  the  evidence,  reasonable  approximations  of  the  extent 
of  damage  leased  upon  the  reasonably  available  evidence  is  not  to  be  rejected. 

F121.  It  has  been  found  that  sufficient  evidence  was  introduced  to  show  pre- 
ponderantly that  plaintiffs  suffered  substantial  damages  in  an  ascertainable  ap- 
proximate amount  from  the  unlawful  acts  of  the  defendant  in  deprivation  of 
the  market  share  that  it  would  have  enjoyed  had  the  unlawful  acts  of  the  de- 
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fendant  not  been  committed,  and  that  taking  into  consideration  the  strengths 
and  weaknesses  of  he  plaintiffs'  proof  as  to  damages  in  view  of  the  whole 
record,  eliminating  the  results  of  internal,  collateral  or  other  considerations  over 
which  IBM  had  no  control  and  unrelated  to  its  unlawful  acts,  and  excluding 
damages  for  lost  rental  profits  and  lost  sales  profits  hereinafter  to  be  separately 
considered,  such  element  of  damage  reasonably  awardable  herein  amounts  to 
iflO  million. 

F122.  It  has  been  found  that  suflicient  evidence  has  been  introduced  to  show 
preponderantly  that  plaintiffs  suffered,  from  lost  rental  profits,  substantial  dam- 
ages in  an  ascertainable  approximate  amount  from  the  unlawful  acts  of  defend- 
ant, and  that  taking  into  consideration  the  strengths  and  weaknesses  of 
plaintiffs'  proof  in  view  of  the  whole  record,  and  eliminating  the  results  of 
circumstances  over  which  IBM  had  no  control  and  which  were  unrelated  to  its 
unlawful  acts,  such  element  of  damage  reasonably  awardable  herein  amounts  to 
$39  million. 

This  sum  represents  the  difference  in  profits  from  Telex's  installed  luiits  based 
upon  rental  charges  actually  received  and  that  would  have  been  received  in  view 
of  defendant's  unlawful  acts,  as  compared  to  rental  profits  that  would  have  been 
received  on  rental  prices  in  effect  prior  to  IBM's  2319  and  FTP  announcements, 
with  elimination  of  factors  not  attributable  to  IBM. 

Approximately  $20  million  of  this  total  amount  is  made  up  of  past  and  future 
claimed  lost  rentals  on  all  Telex  shipments  prior  to  April  1,  1972.  The  other  $19 
million  is  lost  rentals  on  shipments  reasonably  to  be  anticipated  as  taking  place 
after  March  31,  1972. 

F123.  Telex's  claim  of  '$11.3  million  damages  for  "lost  sale  profits"  from  leas- 
ing company  transactions  is  based  on  a  reduction  in  the  price  and  sale  "multiples" 
as  a  result  of  IBM's  pricing  actions.  Telex  claims  $8.5  million  in  lost  profits  on 
the  Pepsico  transaction,  $1.3  million  on  the  Hudson  disk  transaction,  and  $1.5 
million  on  the  Transamerica  disk  transaction. 

As  in  the  cases  of  other  classes  of  damage  claimed  by  Telex,  I  find  generally 
speaking  that  plaintiffs'  witness  Heavener  properly  analyzed  and  applied  the 
formula  for  fixing  damages  to  the  data  and  assumptions  available  to  him,  the  ac- 
curacy of  the  results  being  limited  by  the  limitations  of  these  data  and  assump- 
tions. I  cannot  agree  that  a  comparison  of  sales  multiples  in  different  third  party 
agi-eements  and  other  possible  variables  pressed  by  defendant  indicate  neither 
the  fact  of  injury  nor  the  amount  of  damage. 

The  variables  were  explored  or  touched  upon  in  a  general  way  in  the  evidence 
as  are  other  possible  adjusting  factors.  1  am  convinced  that  allowing  IBM  the 
maximum  reasonable  benefit  of  these  and  other  possible  variables  would  not 
decrease  Telex's  claim  of  lost  sale  profits  from  leasing  company  transactions  by 
more  than  $2.8  million,  or  roughly  25%,  and  that  other  objections  to  the  validity 
of  the  plaintiffs'  figure  adequately  have  been  met  by  the  evidence. 

Accordingly,  I  find  actual  damages  suffered  by  plaintiff's  in  lost  sale  profits 
proximately  caused  by  the  defendant's  unlawful  acts  amount  to  be  $8..50  million. 
F124.  Accordingly  the  court  finds  that  as  a  proximate  result  of  IBM's  unlaw- 
ful acts  and  conduct  the  plaintiffs  have  suffered  actual  damages  totaling  $117.5 
million.  It  is  further  found  that  this  is  a  fair  and  reasonable  approximation 
based  on  the  evidence  before  the  court. 

It  is  believed  in  this  connection  that  any  greater  amount,  while  it  could  be  con- 
sidered supported  by  some  evidence,  would  be  speculative  and  not  supported  by 
preponderant  evidence  applying  the  rule  of  liberality  commended  by  the  authori- 
ties. Weighing  all  relevant  factors  on  the  whole  record,  it  is  believed  that  any 
less  award  would  be  contrary  to  the  preponderance  of  the  credible  and  suflicieut 
evidence. 

Vin.  EQTJITxiJBLE  RELIEF  ON  ANTITRUST  CLAIMS 

F125.  The  court  further  finds  that  defendant  threatens  to,  and  will  unless  re- 
strained by  the  following  equitable  relief,  continue  its  unlawful  conduct  to  the 
irreparable  injury  of  plaintiffs  and  of  the  industry  and  the  public  generally,  but 
Avith  the  damage  and  equitable  constraints  herein  provided  it  is  likely  that  such 
further  injury  can  be  avoided. 

To  reestablish  and  maintain  competitive  environment  in  the  market,  IBM's 
ability  to  exert  monopoly  market  power  and  control  the  plug  compatible  industry 
and  particularly  the  relevant  submarkets  for  magnetic  tape  products,  disk  prod- 
ucts, printer  products,  memory  products  and  communication  controllers  should 
be  limited  by  the  following  equitable  relief. . 
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F126.  International  Business  Machines  'Corporation  sliould  be  permanently 
enjoinetl  from  enforcing  or  collecting  any  conti'actually  specified  penalty  pay- 
ments which  it  otherwise  might  he  entitled  to  collect  because  of  termination  upon 
ninety  days'  notice  of  any  long  term  lease  agreements  heretofore  entered  into 
between  IBM  and  any  of  its  end-user  customers,  including  but  not  limited  to 
IBM  Fixed  Term  Plan  leases,  Extended  Tenn  Plan  leases  and  Term  Lease  Plan 
leases. 

For  a  period  of  three  years  from  and  after  the  date  of  this  judgment  it  should 
be  enjoined  and  prohibited  from  including  in  any  lease  agreement  for  electronic 
data  processing  products  for  terms  in  excess  of  90  days  any  provision  requiring 
payment  of  any  liquidated  damages  or  penalty  because  of  a  customer's  earlier 
termination  of  said  lease  agreement. 

F127.  At  the  time  of  a  product  announcement  concerning  any  peripheral  EDP 
product,  or  at  tlie  time  of  release  for  manufacturing  or  production,  whichever 
first  occurs,  International  Business  Machines  Corporation  should  be  enjoined 
and  required  to  publicly  describe  and  disclose  the  design  of  the  electronic  inter- 
face for  such  product  essential  for  connection  to  a  CPU  or  its  channel,  in  suffi- 
cient detail  as  to  render  reasonably  feasible  the  reproduction  of  such  interface 
by  other  qualified  manufacturers ;  and  within  60  days  from  the  entry  of  this 
judgment  International  Business  Machines  Corporation  should  be  ordered  to 
similarly  describe  and  disclose  the  details  of  the  design  of  the  electronic  inter- 
face for  each  System  370  peripheral  EDP  product  announced  heretofore. 

F128.  International  Business  Machines  Corporation  should  be  enjoined  and 
prohibited  from  single,  or  '-bundled"  pricing  of  memories  with  its  System  370 
<'entral  processing  units,  that  is,  from  charging  a  single  price  for  both  the  cen- 
tral processing  unit  and  the  memory,  and  within  60  days  from  the  entry  of  the 
judgment  herein  IBM  shall  separately  price  its  CPU's  and  memories. 

This  should  not  prohibit,  restrict  or  enjoin  IBM  from  selecting  the  physical 
locations  of  its  products  so  long  as  these  requirements  and  those  stated  in  the 
next  succeeding  paragraph  are  followed. 

F129.  International  Business  Machines  Corporation  should  be  enjoined  and 
required  to  separately  price  its  functionally  different  products,  including  mem- 
f)ries,  tape  products  and  their  controllers,  disli  products  and  their  controllers, 
printer  products  and  their  controllers  and  communication  controllers  regardless  of 
whether  it  elects  to  place  such  products  in  single  cabinets  or  in  multiple  boxes 
or  cabinets. 

International  Business  Machines  Corporation  should  be  further  enjoined  and 
required  to  set  its  prices  for  all  such  functionally  similar  EDP  products  by  using 
and  applying  a  substantially  uniform  percentage  markup  over  actual  design, 
manufacturing  and  marlieting  costs  as  between  such  integrated  and  separately 
boxed  products. 

F130.  International  Business  Machines  Corporation  should  be  enjoined  from 
adopting,  implementing  or  carrying  out  predatory  pricing,  leasing  or  other  acts, 
practices  or  strategies  with  intent  to  obtain  or  maintain  a  monopoly  in  the 
market  for  EDP  peripheral  equipment  plug  compatible  to  its  CPU's,  or  any 
relevant  submarkets  thereof. 

F131.  Since  I  have  found  evidence  insuflicient  to  establish  that  IBM  actually 
imjlemented  with  monopolistic  intent  or  without  reasonable  cause  suggestions 
made  internally  that  as  a  competitive  strategy  it  withhold  from  the  public 
existing,  available  and  developed  technology  relevant  to  specific  product  an- 
iiouncements  to  frustrate  plug  compatible  competition,  and  because  it  is  be- 
lieved that  any  requirement  that  IBM  describe  all  product  enhancements  that 
are  i-lanned  or  anticipated  to  be  made  to  a  product  during  its  product  life  would 
be  competitively  unreasonable  and  inhibiting  to  technological  developments  in 
the  industry,  requested  injunctive  relief  in  this  respect  should  be  denied. 

Nor  do  I  believe  the  evidence  warrants  the  order  of  divestiture  sought  bv 
]ilaintiffs.  it  being  my  view  that  the  damages  and  equitable  relief  above- 
mentioned  in  connection  with  normal  corrective  trends  in  the  industry,  will  serve 
to_  obviate  the  found  monopoly  and  to  restore  a  healthy  competitive  climate 
within  a  reasonable  time,  if  the  enjoined  acts  and  conduct  are  discontinued  or 
carried  out,  as  the  case  may  be. 

IX.    IBM's    COtTNTERCLAIM    AGAINST   TELEX    FOB    UNFAIR    COMPETITION,    MISAPPRO- 
PRIATION   OF   TRADE   SECRETS   AND  PROPRIETARY   INFORMATION 

F132.  Telex's  first  plug  compatible  tape  drive,  its  Model  4700,  was  offered  to 
the  market  in  1966  to  compete  with  IBM  Model  729,  which  had  then  been  on  the 


5744 

matket  for  a  number  of  years.  Telex's  second  plug  compatible  tape  drive,  its 
Model  4800,  was  delivered  to  the  market  in  1967  to  compete  with  IBM  Model 
2401,  which  had  been  on  the  market  for  several  years.  Telex's  next  plug  com- 
patible tape  drive,  its  IModel  5420.  was  delivered  to  the  market  in  December, 

1970.  to  compete  with  IBM  Model  2420  which  had  then  been  on  the  market  for 
more  tlian  one  year. 

Telex's  current  tape  drive  subsystem,  being  its  Model  6420/6803-1.  was  de- 
livered to  the  market  in  November.  1971,  to  be  plug  compatible  to  the  IBM  chan- 
nel interface  of  the  System  360,  which  had  been  on  the  market  since  1964.  This 
model  was  likewise  competitive  with  IBM  tape  drive  subsystem  model  3420/ 
3803.  which  had  been  announced  by  IBM  in  November,  1970. 

Telex's  plug  compatible  disk  drive,  its  Model  .1311.  was  delivered  to  the  market 
in  1969  to  compete  with  IBM  Model  2311.  which  had  been  on  the  market  for 
about  five  years.  Telex's  disk  product  was  a  disk  drive  subsystem,  its  Model  r>314, 
which  was'  plug  compatible  to  IBM  CPU's  and  was  delivered  to  the  market  in 
April  of  1970. 

The  said  model  was  competitive  with  IBM  IModel  2314  which  had  been  on  the 
market  since  1965.  Telex's  current  disk  drive  system,  its  Model  6330/6830.  was 
delivered  on  the  market  in  October  of  1972.  to  compete  with  IBil's  Model  3330/ 
3830,  which  had  been  announced  in  June  of  1970  and  first  delivered  in  August  of 

1971.  since  which  date  it  had  been  on  the  market. 

Telex  also  manufactures  and  markets  semi-conductor  main  memories  which 
are  plug  compatible  to  IBM  CPU's.  These  were  first  offered  in  November  of  1971. 
IBM  offers  a  variety  of  main  memories  with  which  the  Telex  products  compete. 
Telex  also  manufactures  a  plug  compatible  printer  system.  Its  Model  5403/5821, 
which  was  offered  on  the  market  in  November.  1970,  to  compete  with  IBM  Model 
1403X1/2821,  which  had  then  been  on  the  market  for  several  years. 

F133.  As  already  found.  Telex's  business  has  been  largely  directed  toward 
offering  plug  to  plug  interchangeable  replacements  for  products  manufactured 
by  IBM.  The  lower  prices  by  which  Telex  induces  such  customers  to  replace  IBINI 
equipment  with  Telex  equipment  are  aclueved  by  copying  as  closely  as  possil)le- 
the  IBM  design.  In  order  to  maximize  its  return  on  investment.  Telex  has  at- 
tempted to  bring  its  plug  compatible  replacements  to  the  marketplace  as  soon 
after  IBM  announces  its  products  as  possible. 

The  life  cycle  of  the  Telex  plug  compatible  products  is  dependent  on  the  life 
cycle  of  IBM  products  to  an  important  measure  since  Telex  generally  has  not 
marketed  products  of  independent  design  but  rather  has  waited  until  IBM  has 
designed  a  product  which  Telex  plans  to  replace.  Telex  has  been  motivated  to 
determine  the  specifications  and  plan  for  new  IBM  products  as  soon  as  it  is  able 
and.  if  possible,  before  the  products  are  announced  to  the  public.  One  of  the 
ways  it  has  found  to  implement  this  objective  has  been  the  hiring  of  IBM  em- 
plovees  or  former  employees. 

F134.  Statistically,  the  number  of  IBM  employees  hired  by  Telex  has  not  been 
impressive.  Of  those  personnel  who  had  formerly  been  employed  by  IBM  some  of 
them  were  employed  by  Telex  after  intervening  employment  by  third  parties  and 
some  were  employed  immediately  after  the  termination  of  their  eniployment  at 
IBM.  On  March  31.  1970.  Telex  emi»loyed  50  engineer?  of  whom  one  was  a  former 
emplovee  of  IBINI.  On  March  31.  1971.  Telex  employed  a  total  of  88  engineers,  of 
whom  18  were  former  IBM  employees.  8  of  these  were  employed  directly  from 
IBM.  On  March  31.  1972.  Telex  employed  a  total  of  145  engineers,  of  whom  31  were 
former  IBM  employees;  13  of  these  were  employed  dii-ectly  from  IBM  positions. 
On  March  31.  1973,  Telex  employed  a  total  of  129  engineers,  of  a\  bom  12  were 
former  TBIM  employees :  3  of  these  were  employed  directly  from  TB?iI. 

Tlie  remainder  of  Telex's  engineering  staff  was  employed  after  no  previous  IBM 
experience.  They  were  obtained  either  directly  from  schools  or  with  work  experi- 
ence from  self-employment  or  from  some  60  other  employers.  One  of  the  principal 
sources  of  ensineering  personnel  was  RCA,  which  abandoned  its  electronic  data 
processing  venture  in  1971:  a  total  of  32  of  Telex  engineers  employed  as  of 
March  3l'.  1973,  came  to  Telex  directly  from  RCA.  On  March  31.  1973,  Telex  had 
tfvtal  emplovees  of  1,929,  of  whom  152  had  former  IBM  employment  experience. 
F135.  However,  it  must  be  recognized,  complementary  to  these  figures,  that 
former  IBM  emplovees  have  furnished  an  important  and  vital  part  of  Telex 
teehnologv  and  business  development.  In  March.  1970.  Telex  hired  IBM  employee 
Jack  .Tames  who  possessed  substantial   confidential  information   about   IBM  s 

future  product  plans.  ^       ■,      ^   ^  ,     i 

At  the  suggestion  of  Telex  Vice  President  of  Sales,  Grant,  who  had  worked 

with  James  at  IBM,  Telex  contacted  James  in  January,  1970,  regarding  the  pos- 


5745 

sibility  of  his  resigning  from  IBM  and  taking  a  position  witli  Telex.  He  tiad  been 
employed  as  the  Systems  Requirement  and  Business  Manager  for  the  General 
Systems  Division  of  IBM  and  was  in  a  position  of  responsibility  relating  to 
planning  for  various  IBM  products  and  services. 

In  the  course  of  his  duties  at  IBM,  James  had  access  to  confidential  data  relat- 
ing to  IBM  products  under  development  and  relating  to  IBM's  forecast  and 
financial  information.  While  James  was  still  an  employee  of  IBM,  but  considering 
employment  by  Telex,  he  provided  Telex  Chairman  Wheeler  with  an  appraisal  of 
the  wisdom  of  Telex's  entering  into  the  marketing  of  terminal  products  and  with 
advice  as  to  what  types  of  products  Telex  should  offer  in  the  future. 

After  returning  from  a  meeting  with  Telex  executives,  James  returned  to  IBM 
and  collected  a  substantial  yuantity  of  IBM  planning  data,  including  shipment 
forecasts,  with  respect  to  IBM  products  as  to  which  Telex  offered  plug  compatible 
rephieements  and,  in  addition,  with  respect  to  IBM's  printer  products.  James  was 
oheied  the  position  of  Vice  President  of  Finance  for  Telex  Computer  Productjj 
Inc..  iiiid  accepted  that  position  in  March,  1970. 

Yina.  James  had  no  contract  with  IBM  for  a  fixed  term  of  employment  and  had 
made  no  agreement  not  to  accept  employment  from  a  competitor  of  IBM ;  but  he 
understood  that  he  .should  not  disclose  IBM's  secret  or  confidential  information  or 
documents,  and  prior  to  his  leaving  IBM  he  had  a  termination  interview  in  which 
his  obligations  with  respect  to  IBM  trade  secrets  and  business  confidential  infor- 
mation such  as  marketing  analysis,  product  costs  and  plans  for  potential  new 
products  were  discussed.  On  March  28,  James  acknowledged  these  obligations  in 
writing. 

F1.37.  It  was  natural,  proper  and  to  be  expected  that  James's  general  knowledge 
of  electronic  data  products,  both  of  IBM  and  its  competitors,  his  knowledge  of 
the  markets  exisitng  tlierefor,  or  anticipated  to  exist  therefor,  his  knowledge  of 
price  performance  factors,  of  equipment  available  in  the  market,  and  his  ac- 
quaintance with  sales  and  marketing  problems  relating  to  such  equipment, 
including  competitive  factors,  were  the  currency  of  his  qualifications  for  any 
position  he  might  accept. 

It  was  natural  and  proper,  also,  that  his  general  knowledge  and  opinions  respect- 
ing the  then  existing  future  markets  for  electronic  data  processing  equipment, 
and  even  limited  general  notes  of  information  or  opinions  respecting  the  fields  of 
his  employment  which  he  had  made  as  a  part  of  his  work  experience,  would  be 
carried  with  him  into  any  future  employment. 

Beyond  this,  it  might  have  been  reasonably  expected  that  he  would  utilize  in 
his  new  employment  the  totality  of  his  general  knowledge  concerning  the  EDP 
industry,  his  general  judgment  based  upon  the  sum  total  of  his  experience  and 
his  experience  and  comijetence  derived  from  dealing  with  the  problems  and  plans 
of  his  former  employer,  IBM. 

F13S.  But  beyond  this,  I  am  compelled  to  find  from  the  evidence  as  a  whole 
that  Telex  expected,  and  James  intended  as  a  part  of  liis  new  employment,  to 
capitalize  and  exploit  confidential  IBM  documents  and  studies  themselves.  Prior 
to  leaving  IBM  James  had  access,  among  other  things,  to  IBM's  Plan  25  Forecast 
and  IBM's  SCAN  forecast  assumptions. 

James  knew  that  the  Plan  25  Forecast  and  the  SCAN  Forecast  assumptions 
were  IBM  confidential  documents  and  entitled  to  protection  as  such.  He  took  with 
him  from  IBM  to  Telex  confidential  information  copied  from  the  Plan  25  Forecast 
and  from  the  SCAN  Forecast  assumptions,  including  information  on  IBM  Fore- 
casts :  IBM  product  announcements  and  information  about  the  performance  of 
its  products. 

Beginning  immediately  after  he  joined  Telex,  James  prepared  and  disseminated 
to  (jther  top  officials  of  Telex  a  series  of  memoranda  wihch  disclosed  the  IBM  con- 
fidential information  in  his  possession  relating  to  unannounced  IBM  products  and 
to  IBM  future  business  plans  and  projections,  which  disclosures  were  in  detail 
and  specific,  negating  any  idea  that  they  constituted  merely  general  information 
or  opinions  based  upon  his  experience. 

Beginning  in  March,  1970,  based  upon  IBM  confidential  information  with  respect 
to  ijeripheral  equipment  to  be  attached  to  the  NS  series  of  CPU's  later  announced 
as  System  370,  Telex  adopted  new  business  and  product  plans. 

On  March  26.  1970,  James  told  Martin  of  his  intent  to  revise  Telex's  budget 
based  upon  "new  market  forecast — information  that  should  result  in  higher 
projections  of  revenue,  profit  and  cash  requirements  and  a  constant  or  slightly 
reduced  expense  picture."  On  April  15.  1070,  a  two  day  off-site  business  planning 
meeting  was  held  by  Telex's  four  top  officers  to  discuss  "financial  analysis  of 
present  products  and  growth  strategy". 
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The  material  which  provided  the  basis  for  the  discussions  at  the  meeting 
was  confidential  IBM  marliet  forecast  and  product  information  prepared  by 
James  and  disseminated  just  prior  to  the  meeting.  The  materials  which  James 
prepared  consisted  of  forecasts  of  installations  of  IBM  CPU's  and  certain  IBM 
and  Telex  peripheral  products  in  the  United  States  and  overseas  for  the  years 
1070-1975,  together  with  recommended  product  strategies  based  on  IBM  forecasts. 

The  SCAN  forecast  assumptions  and  the  IBM  Plan  25  forecast  to  which 
James  had  access  and  utilized  for  the  benefit  of  his  new  employer  were  registered 
IBM  confidential  documents.  The  designation  "registered  IBM  confidential" 
indicates  a  specially  controlled  document  containing  highly  sensitive  trade 
secrets  for  IBM's  condential  information. 

F139.  In  the  ensuing  months  James  disclosed  further  IBM  confidential  infoi-- 
mation  which  was  used  in  forming  Telex's  product  strategy  and  in  determining 
Telex's  development  program.  On  June  11,  1970,  James  proposed  to  TCP  Presi- 
dent Martin  that  Telex  enter  the  business  of  offering  plug  compatible  replacement 
memories  for  NS  Systems. 

James's  recommendation  was  based  on  his  knowledge  of  the  unannounced 
prices  for  NS  memories  and  confidential  forecast  data  with  respect  to  tliose 
products.  On  July  20.  1!>70.  President  Jatras  reported  to  Telex's  board  of 
directors  that  Telex  had  just  adopted  the  objective  of  offering  plug  compatible 
memories  for  IBM  systems. 

Telex  officers  and  employees  thereafter  engaged  in  a  concerted  effort  to  recruit 
IBM  memory  engineers  and  to  discover  technical  and  business  confidential 
information  through  that  recruiting  process,  to  gain  access  to  proprietary  docu- 
ments locked  in  cabinets  under  the  jurisdiction  of  IBM's  maintenance  personnel 
and  otherwise  to  obtain  proprietary  information  concerning  IBM's  NS  or 
System  370  memories. 

On  June  15,  1970.  James  provided  Martin  wath  an  assessment  of  "the  IP.M 
printer  strategy  and  my  opinions  on  how  Telex  should  counter".  This  strategy 
was  based  on  Jame's  knowledge  of  unannounced  printers  and  card  products  being 
developed  at  IB^NI  and  the  planning  assumptions  for  those  products. 

On  June  15,  1970.  four  days  after  his  memorandum  on  memory  programs  and 
the  date  of  his  memorandum  on  printer  strategy,  James  provided  INIartin  with 
an  assessment  of  IBM's  "Aspen  Intermediate"  tape  drive  and  controller  develop- 
ment program  and  a  recommendation  as  to  the  direction  Telex's  development 
program  should  take. 

Based  at  least  in  substantial  part  on  the  disclosures  by  James  of  IBM  business- 
confidential  information  with  respect  to  tape,  disk,  memory  and  printer  products 
developed  by  IB]\I.  Telex  took  a  series  of  actions  in  1970  designed  to  add  com- 
parable products  to  its  product  line  and  thereliy  reduce  the  competitive  advantage 
to  IBM  of  conducting  independent  research  and  development  efforts.  By  the- 
end  of  1970,  the  Telex  product  line  was  becoming  significantly  broader  and  m.ore 
competitive  than  it  had  been  at  the  end  of  1969. 

F140.  The  court  finds  that  James  deliberately  misappropriated  IBM  confi- 
dential information  and  made  that  information  avalla))le  to  Telex,  and  t'liit 
principal  officers  of  Telex  knew,  or  should  have  known,  that  the  information 
made  available  to  Telex  was  confidential  IBM  information  and  that  it  had  been 
wrongfully  misappropriated  by  James. 

F141.  Beginning  with  the  hiring  of  .Tames  and  continuing  at  least  until  com- 
mencement of  this  lawsuit.  Telex  followed  a  practice  of  acquiring  as  an  important 
part  of  its  business  IBM  confidential  information  and  trade  secrets  through  the 
hiring  of  IBM  employees  with  knowledge  of  such  confidential  information  and 
trade  secrets. 

In  July.  1970.  Telex  hired  Howard  Gruver  from  IBM  with  the  intent  of  obtain- 
ing confidential  information  concerning  IBM's  unannounced  advanced  tape  snl)- 
s.vstem.  Aspen.  In  Xoveml>er.  1970.  Telex  hired  John  K.  Clemens  with  intent  to 
obtain  IBM's  confidential  information  concerning  its  advanced  disk  subsystem. 
Merlin.  In  or  prior  to  November,  1970.  Telex  obtained  a  copy  of  the  Registered 
IBM  Confidential  document,  the  Storage  Products  Five  Year  Plan. 

In  Mny.  1971.  Telex  acquired  n  copv  of  portions  of  the  IBM  confidential  docu- 
ment 27BN  Communications  Control  Vuit  Phase  I  Forecast  Assumidions.  Prior  to 
July  6.  1971.  Telex  furnished  a  copy  of  the  Storage  Products  Five  Year  Plan  to 
McDonald  who  prepared  a  technical  report  for  Telex  based  on  that  document. 
In  June  of  1972.  James  ordered  former  IBM  employee  Kevill  to  provide  him  witli 
product  descriptions  and  market  forecasts  for  unannounced  IBM  advanced  disk 
products  and  Kevill  complied  with  that  request. 
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In  August,  1972,  James  ordered  Jones  to  hire  IBM  employees  to  build  a  device 
patterned  after  Bircli,  an  unannounced  IBM  product.  About  six  months  prior  to 
March  6,  1973,  Telex's  President  James  sent  to  Howard  Gruver  IBM  confi- 
dential information  concerning  the  forecast  assumptions  for  the  Storage  Prod- 
ucts Five  Year  Plan.  During  1971,  Telex  made  a  copy  of  the  IBM  Friend  2  source 
diagnostic  program,  a  confidential  IBM  diagnostic  tool. 

F142.  In  April,  1970,  at  a  business  planning  staff  meeting,  Telex  decided  to 
proceed  with  a  tape  controller  program  and  as  the  first  action  it  determined  to 
"identify  and  recruit  from  IBM  a  project  engineer  with  tape  controller  experience 
and  'Aspen'  capability".  In  January,  1971,  Wheeler  reiterated  his  prior  order  to 
hire  a  manager  for  Telex's  memory  system  program  from  IBM. 

He  noted  that  Telex  would  benefit  in  that  "in  our  efforts  to  employ  the  right 
man  we  will  unquestionably  learn  what  IBM  is  planning  to  do  in  this  area  which 
will  be  a  great  assistance  to  us  in  planning  our  future  strategy."  Desmond  Jones 
told  Martin  that  one  of  the  prerequisites  for  a  Telex  Memory  System's  manager 
was  previous  active  participation  in  the  design  phases  of  IBil"s  System  K7() 
memory,  and  Martin  then  instructed  Jones  to  hire  a  memory  manager  with  IBM 
System  379  memory  design  experience. 

In  August,  1971,  in  assessing  the  hiring  of  Moore,  Telex's  Desmond  Jones 
noted  as  a  positive  factor  that  Moore  had  knowledge  of  IBM's  future  plans.  An 
important  factor  in  the  consideration  of  the  employment  of  IBM  engineer 
Roosseim  was  that  he  had  had  the  experience  designing  the  IFA  for  the  System 
370/145.  Grant  in  1972  said  that  Telex  must  have  IBM  talent  in  the  disk  area 
in  order  to  stay  current,  and  on  another  occasion  recommended  to  James 
adoption  of  a  hiring  policy  making  "IBM  competence  a  prerequisite"  to 
employment. 

In  June,  1972,  Telex  employee  Deck  noted  that  in  the  area  of  advanced  disk 
development  "clearly  it  is  most  desirable  to  get  IBM  or  ex-IBM  talent  .  .  .  The 
only  viable  alternative  is  talent  from  independent  disk  and  head  companiei* 
who  are  cognizant  of  IBM's  plans". 

In  June,  1972,  Desmond  Jones  wrote  to  Jack  James  that  he  had  undertaken 
to  recruit  the  necessary  talent  to  answer  questions  regarding  the  functional  def- 
initions of  various  disk  programs.  Jones  stated  that  "I  do  feel  the  need  for  IBM 
talent  has  become  considerably  more  important  since  we  are  trying  to  compete 
against  yet-unannounced  products.  Thus  we  will  most  certainly  concentrate  on 
getting  IBM  talent  for  not  only  the  disk,  but  for  the  memory,  advanced  tape,  and 
software  programs." 

In  a  June  8,  1972.  disk  program  proposal.  Deck  stated,  among  other  things, 
that  "what  we  are  after  is  not  skill  per  se  but  information.  The  best  source  of 
people  with  required  information  is  current  or  recent  employees  of  IBiM's  disk 
development  group".  Bangel,  in  a  memorandum  to  Desmond  Jones  in  regard  to 
Blunk,  noted  that  "Telex  has  a  requirement  for  the  type  of  experience  Blunk  has 
had  at  IBM. 

Those  areas  where  I  feel  he  could  aid  Telex  are  as  follows :  1.  370/l;jS-lfiS 
memory  design ;  2.  compatible  main  frame  design ;  3.  backup  support  to  present 
370  memory  design ;  4,  recent  knowledge  of  IBM  plans  and  design  schemes."  In 
September,  1972,  Jones  wrote  to  James  concerning  the  employment  of  IBM  engi- 
neer Glen  Day.  Jones  was  interested  in  Day  because  of  his  IBM  experience  with 
a  new  terminal.  Jones  said,  "As  yet  tliis  product  has  not  been  announced  )>ut 
from  my  information  today  it  appears  it  would  contribute  a  significant  part  to 
any  communications  program  and  might  well  give  us  a  jump  on  IBM." 

F143.  None  of  the  IB^M  employees  hired  by  Telex  had  any  contract  with  IB^I 
for  a  fixed  term  of  employment :  nor  did  they  have  any  agreement  or  contract 
not  to  accept  employment  by  a  competitor  of  IB]M.  All  of  them  had  either  ex- 
pressly contracted  to  respect  IBM's  confidential  information  and  trade  secrets  or 
had  impliedly  undertaken  to  do  so  by  reason  of  briefings,  discussions  or  general 
conditions  of  employment  at  IBM. 

Few.  if  any.  of  the  former  IBM  employees  employed  by  Telex  who  testified  at 
the  trial  or  l)y  deposition  admitted  expressly  that  they  had  delivered  or  revealed 
IBM  trade  secrets  or  confidential  information  to  Telex,  and  most  of  them  ex- 
pressly testified  by  way  of  summary  or  conclusion  that  they  had  not. 

But  by  reason  of  Telex's  massive  and  pervasive  policy,  some  direct  evidence, 
and  overwhelming  circumstantial  evidence  to  the  contrary,  the  court  nnist  find 
that  in  numerous  instances  IBM's  trade  secrets  and  confidential  data  whicli  it  was 
entitled  to  have  respected  by  former  employees  were  revealed  to,  and  utilized  by, 
Telex  ;  and  that  in  combination,  and  by  reason  of  a  planned  and  intended  program 
to  this  effect,  these  revelations  transcended  any  acceptable  utilization  of  the 
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employees'  general  expertise,  training,  experience  and  capabilities  and  consti- 
tuted an  unacceptable  program  of  industrial  espionage  and  unfair  competition. 

F144.  IBM's  3420  tape  drive  and  3803  tape  drive  controller  were  announced 
in  November,  1970,  and  first  shipi>ed  to  customers  in  September,  1971.  Telex's 
■6420  tape  drives  and  6803  tape  controller,  which  were  offered  as  replacements 
for  the  IBM  3420/3803,  were  announced  in  December,  1970,  and  first  shipi^ed  to 
customers  in  November,  1971. 

The  IBM  3420  and  3803  had  been  deevloped  by  IBM  under  the  code  name 
"Aspen",  beginning  in  January,  1969.  The  basic  design  work  on  the  Aspen  tech- 
nology had  gotten  underway  in  1966.  The  Aspen  control  unit  and  tape  drive  em- 
bodied significant  new  technology.  The  innovations  In  Aspen  resulted  largely  from 
17  specific  design  characteristics  which  represented  trade  secrets  in  combination 
and,  in  certain  respects  as  individual  components,  particularly  in  their  applica- 
tion to  tape  devices. 

All  17  of  these  design  characteristics  and  their  combination,  as  embodied  in 
the  Aspen  tape  drive  and  controller,  were  treated  and  protected  as  confidential 
information  by  IBM.  The  first  intended  disclosure  by  IBM  of  any  of  the  Aspen 
design  characteristics  occurred  in  November,  1970,  when  ten  of  the  seventeen 
characteristics  were  disclosed  by  the  public  announcement  of  Aspen.  This  dis- 
closure was  of  the  existence  of  their  features,  not  their  design  or  method  of 
implementation. 

F145.  In  April,  1970,  approximately  seven  months  before  the  Aspen  tape  drive 
and  controller  were  announced  by  IBM  as  the  3420  and  3803,  James  discolsed 
information  about  the  confidential  Aspen  program  to  the  management  of  Telex. 
On  the  basis  of  that  information.  Telex  decided  to  design,  manufacture  and 
market  a  plug  compatible  replacement  for  Aspen. 

An  important  method  by  which  Telex  intended  to  design  such  a  product  was 
to  recruit  away  from  IBM  an  engineer  who  was  working  on  Aspen  and  to  employ 
him  in  the  designing  of  an  Aspen  type  product  for  Telex.  In  July,  1970,  Telex 
management  hired  Howard  Gruver,  the  IBM  engineer  in  charge  of  the  Aspen 
control  unit  development  project,  with  the  intent  that  he  build  for  Telex  an  Aspen 
type  control  unit  using  the  knowledge  and  information  which  Gruver  had  accumu- 
lated at  IBM. 

Gruver  was  offered  a  salary  of  $35,000,  a  guai-anteed  bonus  of  $5,000,  and 
options  on  2,500  shares  of  Telex  stock,  the  total  compensation  package  being 
more  than  twice  Gruver's  compensation  at  IBM.  Gruver  knew  from  the  time  he 
was  hired  that  Telex  had  hired  him  to  take  advantage  of  his  Aspen  experience 
and  knowledge  of  IBM's  N/S  technology  and  thereby  to  get  a  head-start  with 
Telex's  replacement  for  Aspen. 

F146.  When  he  joined  Telex,  Gruver  was  under  an  obligation  not  to  disclose 
any  infonnation  with  respect  to  the  design  characteristics  of  Aspen.  On  March  15, 
1965,  Gruver  had  executed  an  employee  confidential  information  and  invention 
agreement  with  IBM.  This  agreement  obligated  Gruver  not  to  disclose  any  IBM 
confidential  information  to  others  either  during  or  after  his  employment  with 
IBM. 

Upon  leaving  IBM,  Gruver  was  informed  in  an  interview  and  letter,  which 
he  acknowledged  in  writing,  of  the  trade  secrets  and  other  IBM  confidential 
information  which  he  was  obligated  not  to  divulge.  Such  trade  secrets  and 
IBM  confidential  information  included  information  concerning  IBM's  data 
storage  and  retrieval  technology  programs  and  concepts,  head  development 
programs  and  concepts,  and  current  programs  and  concepts  concerning  various 
aspects  of  tape  handling  and  processing,  and  any  information  regarding  products 
that  had  not  then  been  announced. 

In  violation  of  his  obligation  Gruver  used  his  knowledge  of  IBM's  traae 
secrets  with  respect  to  the  design  to  the  unannounced  Aspen  tape  products 
to  design  for  Telex  a  replacement  version  of  Aspen. 

F147.  Largely  because  of  Gruver's  disclosure  of  the  IBM  trade  secrets  relating 
to  Aspen,  Telex  was  able  to  incorporate  in  its  6420  tape  drive  and  6803  control 
unit  the  design  characteristics  of  the  Aspen  control  unit  and  tape  drive  before 
they  w^ere  announced  by  IBM,  to  announce  its  6803/6420  Aspen  replacements  a 
month  after  IBM  announced  the  3803  tape  drive  controller  and  .3420  tape  drive, 
and  to  deliver  the  6803  and  the  6420  two  months  after  IBM  delivered  its 
3420  and  3803. 

Telex's  engineering  department  anticipated  the  announcement  of  Aspen 
several  months  prior  to  November,  1970,  and  by  the  time  of  the  IBM  announcement 
"had  significant  development  work  underway". 
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Gruver  told  IBM  engineer  Richard  Moore,  wlio  was  being  recruited  by  Telex^ 
that  "be  (Gruver)  bad  come  to  Telex  sometime  previously  and  bad  effectively 
duplicated  the  efforts  be  bad — the  machine  be  bad  made  at  IBM,  at  Telex  .  .  ." 
Telex  Sales  Vice  President,  Grant,  informed  his  sales  force  on  November  6, 

1970,  the  day  after  the  Aspen  announcement  by  IBM,  that  as  a  result  of  having 
hired  Gruver  the  Aspen  announcement  "held  no  technical  surprises  wliatever*' 
for  Telex  and  Telex  expected  to  be  able  to  ship  its  replacement  products  very 
shortly  after  IBM  deliveries." 

ri48.  Telex's  6803  and  6420  development  program,  which  incorporated  the 
17  Aspen  design  features  above-mentioned,  consumed  16  months  from  the  com- 
mencement of  the  product  program  to  the  shipment  of  the  first  unit  in  November, 

1971,  and  was  accomplished  by  engineers  working  under  Gruver  who  did  not 
have  extensive  expertise  or  experience  for  the  purpose. 

IBM's  3803  and  3420  development  program  consumed  32  months  from  the 
commencement  of  the  program  to  the  shipment  of  the  first  units  in  Septemljer, 
1971,  and  was  accomplished  by  engineers  with  extensive  tape  controller 
experience. 

Products  such  as  the  Aspen  control  unit  could  not  have  been  designed,  devel- 
oped and  manufactured  by  Telex's  independent  efforts  within  eleven  months 
after  the  IBM  announcement  of  Aspen  or  even  within  16  months  of  Gruver's 
joining  Telex. 

Telex  could  not  have  incorporated  into  the  6803  design  the  Aspen  design- 
features  which  bad  not  been  announced  in  November,  1970,  by  reverse  engineer- 
ing those  features  in  the  two  months  interval  between  IBM's  first  customer 
shipment  and  Telex's  first  customer  shipment. 

Since  the  combination  of  17  design  characteristics  embodied  in  IBM's  Aspen 
tape  control  unit  and  tape  drive  was  the  result  of  numerous  trade-offs,  the 
probability  that  another  group  of  design  engineers  working  independently  would 
arrive  at  a  combination  of  greater  than  10  of  those  design  characteristics  would 
be  negligible  despite  the  fact  that  most  of  these  characteristics  in  and  of  them- 
selves an'd  in  different  and  separate  context  might  not  be  considered  secret, 
innovative  or  novel,  and  some  embraced  techniques  well  known  in  other  contexts. 

F149.  The  court  must  and  does  find  that  Telex  deliberately  set  out  to  misap- 
propriate the  IBM  Aspen  trade  secrets,  hired  Gruver  as  an  important  step  in 
furtherance  of  this  purpose  and  succeeded  in  misappropriating  various  Aspen 
trade  secrets  and  incorporating  them  in  the  Telex  6803/6420. 

Notwithstanding  that,  as  hereinabove  found,  IBM  took  approximately  16 
months  longer  to  develop  its  Aspen  products  than  Telex  took  to  develoji  their 
replacements.  I  do  not  think  it  necessarily  follows  that  Telex  saved  16  months 
in  development  time  because  of  incorporating  into  its  design  program  the  Aspen 
trade  secrets  disclosed  by  Gruver. 

Telex  apart  from  any  trade  secret  revelations  was  entitled  to,  and  no  doubt 
did,  benefit  by  the  general  expertise,  knowledge  and  know-bow  brought  b.y 
Gruver  to  his  Telex  emijloyment  which  undoubtedly  would  have  facilitated  the 
design  and  development  of  the  Telex  products  had  there  been  no  utilization 
of  IBM's  trade  secrets. 

Moreover,  it  is  a  fair  inference  from  the  circumstances  that  Telex,  from 
developing  related  technology  regularly  released  by  IBM  and  otherwise  obtain- 
altle  had  an  advantage  over  the  i)ioneer  efforts  of  IBM.  Because  of  these  and 
other  related  circumstances,  while  it  could  be  possible  that  Telex  had  the 
full  16  months  time  advantage  by  reason  of  appropriating  IBM's  trade  secrets, 
the  probability  is  that  the  advantage  thus  improperly  secured  was  between  ten 
and  eleven  months. 

F150.  From  September,  1971,  to  December,  1972,  inclusive,  shipments  of  6S03 
and  6420  units  represented  a  total  of  3,561  rental  months  for  6803"s  and  9,348- 
rental  months  for  6420's.  The  IBM  3803  rents  for  $675  per  month.  Using  the 
16  month  differential,  had  IBM's  3803's  been  shipped  to  those  IBM  customers 
rather  than  Telex  6r-i03's,  the  3,561  rental  mouths  would  have  resulted  in 
$2,403,675  in  rental  to  IBM. 

The  average  monthly  rental  price  of  IBM's  3420  series  tape  drives  is  $471.67 
per  month.  Tbe  IBM  3420  model  3  rents  for  $355 :  the  3420  model  5  rented  for 
$475;  tbe  3420  model  7  rented  for  $585.  Had  IBM's  3420's  been  shipped  to  those 
IBM  customers  rather  than  Telex  6420's,  assuming  the  16  month  differential,  the 
9348  rental  months  would  have  resulted    in  $4,-109,171  in  rental  income  to  IBM. 

On  the  last  mentioned  bases,  through  the  end  of  1972,  IBM  could  be  deemed 
to  have  been  deprived  of  approximately  $6,800,000  in  monthly  rentals  of  3803: 
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and  3420  units  as  a  result  of  the  accelerated  shipments  of  Telex  6803  and 
•6420  replacement  units  made  possible  by  misappropriation  of  IBM's  trade  secrets, 
as  contended  by  IBM. 

However,  the  court  is  not  convinced  that  loss  in  that  full  amount  was 
proximately  caused  by  reason  of  the  factors  above-mentioned  and  other  likely 
variables,  but  is  convinced  by  what  it  regards  as  the  preponderance  of  the 
levidence  that  after  discounting  IBM's  claims  accordingly  and  considering  the 
entire  record  bearing  upon  this  element  of  damage,  the  defendant  was  deprived 
of  ?4.5  million  in  monthly  rentals  of  3803  and  3420  units.  «uoh  result  is  generally 
confirmed  by  consideration  of  sales  actually  made  by  Telex  of  its  6803  controller 
and  its  6420  tape  drive  during  the  ten  to  eleven  months  period  of  advantage. 

F151.  IBM  expended  approximately  $100  million  on  the  development  of  Aspen 
from  the  start  of  the  progx'am  in  January,  1969,  until  the  date  of  first  customer 
shipment ;  Gruver  left  IB]M  approximately  half  way  through  the  development 
program  and  took  with  him  a  substantial  part  of  the  information  developed 
through  the  first  half  of  the  program  at  a  cost  of  approximately  $5  million. 

By  what  part  of  those  development  costs  Telex  was  unjustly  enriched  beyond 
the  more  specifically  proved  damages  above-mentioned,  or,  viewed  differently, 
what  damages,  if  any,  should  be  allowed  for  the  Aspen  misappropriation  on  a 
■"standard  of  comparison"  basis,  is  a  difficult  problem  factually,  not  to  mention 
legally. 

In  addition  to  revenue  derived  from  shipping  6803  and  6420  units  to  users  of 
IBM  systems.  Telex  would  have  derived  an  additional  indetenninate  amount 
of  income  from  the  marketing  of  the  6803,  and  6420  to  companies  such  as 
INLahawk,  Data  Systems.  Itel,  Formation,  Xerox,  CDC,  and  Telefunken,  for  which 
figures  are  not  available. 

There  is  no  doulit  that  by  reason  of  the  improper  use  of  confidential  trade  secret 
information  of  IB]M  Telex  was  unjustly  enriched  to  a  substantial  amount  beyond 
the  $4.5  million,  but.  again,  defendant's  additional  claim  of  $5  million  for  unjust 
enrichment  cannot  be  accepted ;  it  seems  more  likely  that  a  reasonable  amount 
Avou'd  approximate,  and  not  in  any  event  exceed,  $3  million. 

F1.52.  In  the  first  half  of  1970,  l)ased  on  IBM  information  provided  to  Telex 
toi>  management  by  former  IBM  employee  James,  Telex  made  the  decision  to 
expand  its  product  line  to  include  disk  file  subsystems.  James  provided  detailed 
information  to  Telex  concerning  IBM  Merlin  3330  and  advised  tluxt  Telex  must 
l>e  in  a  position  to  ship  a  2314B  (Merlin)  product  by  the  fourth  quarter  of  1971 
and  Telex  decided  to  try  and  establish  an  inhouse  capability  to  manufacture  a 
3330  disk  system  in  mid-1970.  Thereupon,  Telex  adopted  the  plan  of  identifying 
tind  recruiting  from  IBM  key  employees  who  had  developed  the  subsystem  for 
IBM.  During  the  period  1970,  and  prior  thereto.  John  K.  Clemens  was  the  engi- 
neering program  manager  at  IBM  for  the  Merlin  project. 

Clemens  had  assumed  full  responsibility  for  this  project  in  April  or  May  of 
1969.  and  was  fully  informed  of  all  areas  of  the  program  including  but  not  lim- 
ited to  manufacturing,  sales  and  fore<:'asts  in  addition  to  development  and  de- 
sign. Telex  offered  a  large  bonus  to  Clemens  to  induce  him  to  join  Telex  and 
recruit  from  IBil  a  development  team  to  build  for  Tele'x  a  :Merlin  competitive 
product. 

On  November  22,  1970.  Telex  and  Clemens  executed  two  oontracts  of  employ- 
ment. Both  contracts  provided  that  Clemens  would  be  responsible  for  the  develop- 
ment of  a  3330  type  disk  storage  system.  The  contracts  provided  for  compensa- 
tion consisting  of  a  salary  of  $40,000.  a  lionus  based  on  performance  of  $500,000, 
stock  options  for  Telex  stock  having  total  market  value  of  $50,000.  authorization 
to  offer  $500,000  in  bonuses  and  $300,000  stock  options  to  other  employees  to  be 
recruited. 

One  contract  signed  l>y  both  Clemens  and  Telex  on  Xovemlier  22.  1970,  made 
the  realization  of  a  portion  of  the  $500,000  cash  bonus  contingent  upon  delivery  of 
a  Merlin  system  to  a  Telex  customer  prior  to  August  31.  1972.  A  copy  of  this  con- 
tract, signed  before  copying  and  again  after  copying  lioth  bv  Clemens  and  Telex, 
was  retained  by  Clemens,  under  which  he  operated  while  at  Telex.  This  con- 
tract had  no  section  concerning  any  new  and  original  design. 

A  second  contract  signed  botli  by  Telex  and  Clemens  on  November  22,  1970. 
made  the  realization  of  the  $.500,000  cash  bonus  contingent  upon  delivery  of  a  Mer- 
lin system  to  a  TCP  customer  prior  to  November  30.  1972.  This  contract  included 
a  section  mentioning  a  "new  and  orisinal"  design  as  a  prerequisite  to  the  lionus 
and  was  retained  by  Telex.  The  $500,000  cash  bonus  offered  to  Clemens  by  Telex 
was  the  largest  bonus  offered  in  the  history  of  the  company.  After  hiring  Clemens, 
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Telex  set  out  to  hire  other  IBM  key  engineers  on  the  Merlin  disk  drive  and  Mer- 
lin controller. 

Telex  offered  the!?e  IBM  engineers  extremely  large  salaries,  bonuses  and  stock 
options  to  induce  them  to  join  Telex  and  build  a  Merlin  product  for  Telex  using 
IBM  contidential  and  trade  secret  information.  The  following  additional  IBM 
expert  employees  were  hired  by  Telex  for  this  project :  Chartlon,  Glover,  Han- 
cock, Hon.  Ice,  Kevill,  McGuire  and  Wilson. 

F153.  The  IBM  Merlin  had  been  under  development  for  five  years  before  it 
A\a,s  announced  in  June,  11)70.  The  Telex  time  schedule  called  for  the  develop- 
ment of  the  Merlin  drive  and  controller  to  be  completed  in  18  months. 

Wilmer,  a  prospective  employee  with  IBM  experience,  told  ,T;itras  and  Clemens 
during  a  meeting  in  Jatras'  liotel  room  in  Palo  Alto  that  to  develop  a  Merlin 
.system  in  18  months  was  unrealistic  and  that  the  only  way  you  could  meet  such 
.a  schedule  would  be  by  copying  IBM's  33.">0  Merlin  system. 

Kerill  and  Hancock  indicated  to  Wade  that  they  wanted  him  to  come  to  work  for 
Telex  and  help  Telex  build  an  exact  replica  or  copy  of  the  IBM  3830  control 
:iuiit  for  a  Merlin  system.  It  would  have  been  impossible  to  have  independently 
developed  the  Merlin  system  in  18  months  by  using  only  information  that  was 
in  the  public  domain  or  information  that  was  not  IBM  proprietary  and 
confidential. 

The  information  that  had  been  released  by  IBM  in  .Tune  of  1970,  when  Merlin 
Avas  announced,  was  only  a  small  portion  of  that  which  would  have  been  re- 
t]nired  to  develop  the  Merlin  disk  drive.  Through  numerous  other  similar  state- 
ments from  Telex  officers  and  employees  in  connection  with  its  recruitment 
jirogram  and  from  other  circumstances  it  is  apparent  that  Telex  was  not  pri- 
marily interested  in  a  new  product  design  or  in  an  advance  in  the  state  of  the 
-•ut  through  technology  developed  independently,  but  rather  in  a  Merlin-type 
ilcvice  copied  from  IBM's  design  through  utilization  of  IBM  information. 

F154.  IBM  considered  tlie  Merlin  program  to  be  a  confidential  project  ami 
expended  a  great  deal  of  effort  to  maintain  its  confidentiality.  When  Merlin  was 
announced  in  June  of  1970.  the  basic  functional  characteristics  were  disclosed 
)iut  the  design  details  of  how  to  achieve  the  characteristics  were  not  announced 
or  made  public. 

All  of  the  IBM  employees  who  were  either  successfully  recruited  by  Telex  or 
wli.nm  Telex  attempted  to  recruit  had  signed  an  IBM  Employee  Confidential 
Information  and  Invention  Agreement  at  the  commencement  of  their  employ- 
ment with  IBM.  All  of  the  IBM  employees  that  Telex  successfully  recruited  from 
IH]\I  to  work  on  the  Telex  3330  Merlin  type  system  were  reminded  prior  to  their 
departure  from  IBM  of  the  particular  information  they  had  had  access  to  while 
f>mployed  by  IBM  and  IBM  considered  to  be  proprietary,  confidential  and  trade 
stH-ret  information. 

Fl.iri.  Telex  oflicers  were  conscious  of  the  trade  secret  problem  and  on  occasion 
sought  to  rationalize  or  differentiate  between  manners  of  acquisition  and  on 
other  occasions  to  dissemble.  Telex  corporation  President  Jatras  informed 
AVilmer  that  it  was  Telex's  position  that  there  was  nothing  unethical  or  illegal 
in  copying  an  IBM  jiroduct  unless  they  took  IB:M  drawings  or  documents. 

Jatras  had  a  copy  of  the  complaint  in  an  IBM  legal  action  against  Memorex 
involving  alleged  trade  secrets  and  assured  Wilmer  that  there  was  little  chance 
tliat  IB^I  would  he  successful  in  that  suit.  Kevill  and  Hancock  informed  Wade 
tliat  Telex  wanted  to  build  the  Merlin  control  unit  in  such  a  way  that  they  would 
nut  be  sued.  Kevill  and  Hancock  told  Wade  that  he  wonld  have  to  disguise  the 
control  unit  in  such  a  way  tliat  it  could  not  be  easily  proven  that  it  was  an  exact 
coiiy  of  the  IB^M  Merlin  control  unit. 

Kevill  and  Hancock  indicated  to  Wade  that  if  he  were  to  be  sued  for  copying 
tlie  TB^r  Merlin  control  unit  Telex  would  provide  legal  support.  In  form,  former 
IBM  employees  were  told  by  Telex  oflScials  that  they  were  not  expected  to 
utilize  IBM  trade  secrets  and  on  occasion  they  were  expressly  forbidden  to  do 
so  :  and  generally  forme  IBM  employees  were  hired  on  a  specified  ''condition'' 
that  they  would  not  utilize  nor  employ  trade  sercets  or  confidential  information 
of  IBM. 

It  is  quite  apparent  from  the  entire  record  and  the  very  circumstances  of  hiring 
that  these  latter  conditions  and  directives  were  largely  mere  formalizations  and 
protective  devices.  There  is  no  doubt  that  a  number  of  the  f(M-mer  IBM  employees 
liired  by  Telex  conscientiously  endeavored  to  separate  in  their  minds  the 
detailed  confidential  and  trade  secret  information  of  wiiich  they  had  knowledge 
and  which  they  had  retained,  from  their  general  competence,  and  thoir  judgment, 
expertise  and  experience  of  which  Telex  was  entitled  to  the  benefit. 
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But  Telex's  necessity  for  such  confidential  and  trade  seciet  information  was 
so  manifest,  tlie  pressure  so  great  and  Telex's  program  and  policy  to  obtain  that 
information  so  prevasive  during  this  particular  period  as  to  have  rendered  it 
difficult  if  not  impossible  for  engineering  personnel  to  fully  protect  IBM's  trade 
secrets. 

FI06.  Accordingly,  the  court  finds  that  Telex  deliberately  set  out  to  misappro- 
priate the  Merlin  trade  secrets,  hired  Clemens  and  other  IBM  engineers  for  this 
purpose,  and  succeeded  in  misappropriating  a  substantial  number  of  those 
secrets  and  incorporating  them  into  the  Telex  6830,  built  at  the  Telex  TDAS 
facility. 

F157.  The  ^lerlin  control  unit  and  disk  drive  announced  by  IBM  in  June,  1970, 
as  the  IBM  3S30  control  unit  and  3330  disk  drive  were  the  result  of  a  five  year 
development  program  at  IBM,  which  cost  in  the  neighborhood  of  $30  million. 
At  the  time  of  announcement  six  or  seven  of  the  features  were  disclosed  but  na 
design  information  for  implementation  was  included. 

The  design  features  listed  below  were  largely  new  in  the  context  of  this 
device,  were  individually  valuable  for  the  purpose  and  provided  in  combination 
a  control  unit  having  improved  characteristics  over  any  other  which  had  been 
introduced  at  that  time. 

A  substantial  number  of  these  features  were  confidential  and  constituted  trade 
secrets  in  the  context  of  the  3830  and  the  combination  of  them  in  the  3830  was 
new,  innovative  and  constituted  valuable  confidential  information  and  trade 
secrets.  These  were  misappropriated  by  Telex  and  incorporated  in  the  Telex 
6830  prior  to  the  first  customer  shipment  of  the  Merlin  which  was  made  in 
August.  1971 : 

Semiconductor  read/write  control  store 

4K  (4096)  words  of  control  store 

Microinstruction  word  of  32  instruction  bits  and  4  parity  bits 

Variable  format  microinstruction  word 

Use  of  4  format  definition  bits 

Use  of  2  field  suppress  bits 

Use  of  a  4  bit  CK  field 

Eight  specific  ALU  operations 

Four  specific  direct  branch  conditions 

Use  of  a  specific  bit  to  gate  the  CK  field 

A  technique  of  adding  a  field  to  the  data  address  register 

Command  retry 

Rotational  position  sensing 

Record  reorientation 

Upper-A  microinstruction  word  format 

Lower-A  ^Microinstruction  word  fonnat 

Upper-D  microinstruction  word  format 

Lo\ver-D  microinstruction  word  format 

Error  detection  and  correction  capability. 
The  use  of  each  of  these  features  in  the  Merlin,  and  their  details,  were  known 
to  one  or  more  of  the  following  IBM  employees  hired  by  Telex  from  IBM :  J.  K. 
Clemens,  Robert  J.  Hancock,  Sterling  Hon,  W.  Edward  Ice,  B.  O.  Glover,  and 
J.  Kevill.  The  Telex  Meriln  6830  disk  file  control  unit  produced  in  1971  by  the 
Telex  TDAS  group  at  Santa  Clara,  California,  prior  to  delivery  to  customers 
by  IBM  of  the  first  IBM  Merlin  disk  file  control  unit  embodied  all  of  these  design 
features. 

F158.  It  Is  true  that  some  of  these  features  were  in  general  context  neither 
new,  novel,  secret  nor  innovative ;  but  they  all  had  considerable  value  in  addition 
to  their  value  as  separate  elements  since  they  represented  a  design  composite 
which  allowed  IBM  to  achieve  its  goals  of  the  3830  in  terms  of  cost  and  per- 
formance, and  since  their  use  was  calculated  to  put  Telex  in  a  position  to 
compete  upon  a  comparable  basis  of  cost/performance. 

No  skilled  microprogi-ammer  with  no  exposure  to  the  IBM  3830  control  unit 
in  its  specific  implementation  could  have  arrived  at  the  same  degree  of  con- 
formity or  similarity  to  the  IBM  product  as  did  the  TDAS  6830  control  unit.  The 
control  unit  designd  adoi'ted  by  TDAS  for  llie  Telex  6830  disk  file  control  unit 
was  only  one  of  enumerable  design  choices  which  could  have  been  selected  to 
achieve  this  same  function.  It  would  not  have  been  possible  for  Telex  to 
incorporate  the  precise  technical  designs  previously  incorporated  in  the  3S30 
without  coyping  those  designs. 
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F159.  As  a  result  of  its  access  to  and  use  of  IBM's  trade  secrets  with  respect 
to  Merlin,  Telex  was  able  to  develop  its  (J830  control  unit  in  substantially  less  time 
-iind  at  substantially  lower  expense  than  would  have  been  the  case  had  it  been 
developed  independently.  Telex  thereby  was  unjustly  enriched.  By  May  15, 
liJTl,  Telex  TDAS  had  completed  approximately  GU%  of  the  3830  type  disk  con- 
troller internal  processor  design. 

The  IBM  development  effort  required  between  two  and  three  years  to  reach  the 
equivalent  point  in  the  design  of  the  3830  control  unit.  In  IBM  a  competent 
group  of  engineers  with  disk  drive  experience  but  no  prior  Merlin  experience 
required  six  years  to  develop  the  Merlin.  Telex  scheduled  the  development  of  au 
equivalent  Merlin  system  with  a  competent  group  of  engineers,  including 
selected  key  people  with  IBM  Merlin  experience,  in  only  18  months  through  the 
use  of  IBM's  knowledge  of  Merlin. 

The  completion  of  the  project  by  Telex,  however,  was  not  accomplished 
within  this  period,  since  Telex's  Santa  Clara,  California,  facility,  established 
for  the  purpose  in  early  1971,  was  abandoned  in  April,  1972.  The  evidence  does 
not  disclose  precisely  what  percentage  of  the  project  was  then  finished,  but  it 
seems  fair  to  infer  from  the  evidence  that  it  was  more  than  half  completetl.  In 
IBM  the  approximately  (>  year  development  effort  ou  Merlin  cost  IBM  over 
.J?3U  million. 

A  group  of  people  experienced  in  Merlin  and  developing  Merlin  in  18  months, 
or  even  in  twice  that  length  of  time,  would  have  a  substantial  amount  in 
development  cost;  but  tlie  saving  that  could  be  deemed  to  flow  from  the  utiliza- 
tion of  protectable  contidential  information  and  trade  secrets  by  Telex  would 
not  be  proportional  to  the  time  involved,  since  Telex  was  entitled  to  utilize  the 
general  expertise  and  competence  of  its  employees  in  view  of  generally  develop- 
ing technology,  and  this  in  any  event  should  have  substantially  reduced  the 
time  required  for  the  redevelopment  of  a  Merlin  design. 

Considering  the  entire  record,  and  by  fair  approximation,  the  court  finds  that 
as  a  proximate  result  of  the  improper  utilization  of  IBM's  trade  secrets,  Telex 
saved  for  itself  at  least  ij^lO  million  in  its  Merlin  development  costs  to  the  extent 
tliat  development  was  comi)leted  by  April  of  1972,  and  was  unjustly  enriched 
to  this  amount ;  by  rhis  amount,  on  a  standard  of  comparison  basis,  IBM  was 
damaged  beyond  the  sales  price  Telex  received  for  this  and  other  designs  as 
hereinafter  mentioned,  there  being  no  better  gauge  by  which  to  measure  IBM's 
entitlement. 

F160.  As  above  indicated  the  Clemens'  Santa  Clara  groiip  proceeded  with  its 
assigned  work  in  design  and  development  of  a  disk  drive  controller  until  April 
of  1972,  at  which  time  it  had  not  been  fully  completed.  At  this  date  Telex 
altandoned  the  Santa  Clara  activity  and  .shortly  thereafter  the  Santa  Clara 
facility  was  closed.  Telex  determining  to  purchase  disk  drive  controllers  from 
Itel  Corporation  and  to  market  them  under  the  Telex  brand.  Telex  never  pro- 
duced or  marketed  a  disk  drive  controller  manufactured  to  the  design  which 
was  in  progress  at  Santa  Clara,  nor  has  it  since  done  so. 

On  May  22,  1972,  it  agreed  to  sell,  and  Control  Data  Corporation  agreed  to 
buy,  the  manufacturing  rights  to  the  Telex  6830-type  disk  control  unit,  pur- 
suant to  a  non-exclusive  and  non-assignable  license  agreement,  together  with 
IBM's  FRIEND  program  source  deck  hereinafter  mentioned  for  the  sum  of 
^500,000. 

In  addition  Control  Data  agreed  to  pay  Telex  an  additional  $36,000  for  proto- 
type number  1  and  number  2  of  the  control  unit,  residual  supplies,  and  shipping, 
packaging  and  handling  charges.  Telex  has  sought  to  derive  further  benefit  from 
the  sale  of  others  of  IBM's  Merlin  trade  secrets,  and  there  is  a  reasonable 
probability  that  Telex  will  do  so  to  its  further  unjust  enrichment  and  to  the 
great  future  damage  of  defendant  unless  enjoined  by  the  court. 

F161.  "FRIEND"  (Versi(m  2)  is  an  acronym  for  Fast  Running  Interpreter 
Enabling  Natural  Diagnostics.  The  source  code  for  FRIEND  competitively  is 
extremely  valuable  to  IBM  and  would  be  of  great  value  to  IBM's  comijetitors. 
The  FRIP]ND  program  is  a  diagnostic  program  used  by  field  engineering  and 
development  engineering  personnel  to  assist  in  the  diagnosis,  checkout  and  de- 
hugging  of  various  devices  in  a  computing  system. 

It  permits  more  rapid  diagnosis  of  malfunctions  and  assists  in  identifying 
errors  in  design.  It  has  lieen  u<ed  in  the  development  of  various  IBM  products. 
The  program  was  developed  at  the  IBM  San  .Jose  laboratory  prior  to  1970.  one 
Findlay  having  worked  nearly  two  years  on  the  program  and  having  received  an 
outstanding  contribution  award  from  IBM  for  his  efforts. 
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F162.  Findlay  developed  FRIEND  (Version  2)  by  writing  instructions  in 
programming  language  intelligible  to  a  human  reader.  In  this  form  the  program 
is  called  a  "source  code".  The  source  code  was  subsequently  translated  to  an 
"object  code"  which  is  the  form  of  the  program  that  can  he  utilized  by  comput- 
ers. While  the  source  code  of  a  program  such  as  FRIEND  can  be  translated  to 
an  ob.iect  code,  the  object  code  cannot  be  translated  to  the  source  code. 

A  printout  of  the  object  code  of  the  FRIEND  2  program  is  nothing  more  than 
an  unintelligible  mass  of  letters  and  numbers  which  only  a  computer  can  utilize. 
The  source  code  for  FRIEND,  unlike  the  object  code,  can  be  used  by  development 
engineers  to  design  and  test  new  products  and  for  other  pui'poses.  The  source 
code  for  FRIEND  (Version  2)  has  always  been  treated  as  proprietary  and  con- 
lidential  by  IBM. 

Since  its  completion,  it  has  Ijeen  stored  on  a  reel  of  magnetic  tape  and  kept 
in  Findlay's  possession.  IBM  has  never  released  it.  and  only  the  object  code  for 
this  program  1ms  been  made  available  to  IBM  field  engineers  and  those  outside 
IBM's  development  lal)oratories. 

Fl()3.  Prior  to  leaving  IBM  to  work  for  Telex,  an  IBM  employee  secured  a 
copy  of  the  FRIEND  (Version  2)  program  and  brought  it  with  him  to  Telex. 
While  the  circumstantial  evidence  establishes  this  fact  beyond  question,  the 
identity  of  the  employee  has  not  been  determined.  In  the  spring  of  1971,  Neil 
Glover,  then  an  IBM  employee,  left  IBM  to  begin  work  at  Telex. 

Glover  and  Findlay  worked  together  in  the  same  diagnostic  programming 
group  at  the  IBM  San  Jose  laboratory.  Glover  in  his  work  had  access  to  the 
source  code  for  FRIEND  (Version  2).  Brigitte  deSaint  Phalle,  then  an  IB^I 
employee,  was  hired  by  Telex  in  July  of  1971.  When  she  arrived  at  the  TDA 
facility  she  was  given  a  source  listing  and  comments  of  FRIEND. 

The  source  listing  and  comments  belonged  to  Glover.  The  source  listing  was 
in  the  form  of  a  computer  printout.  She  transferred  this  printout  to  a  deck 
of  pxuiched  cards.  When  the  TDAS  facility  was  closed  by  Telex,  much  of  the 
matrial  from  TDAS  was  sent  to  Tunisa  and  some  of  the  material  in  punched 
card  form  was  placed  on  magnetic  tape.  This  work  was  done  by  John  Hasty,  a 
Telex  employee. 

During  pre-trial  discoveiy  Telex  produced  to  IBM  a  number  of  reels  of  mag- 
netic tape.  One  of  these  reels  identified  as  "Hasty  003"  contained  material  from 
the  TDAS  facility  and  the  first  portion  of  that  tape  consists  of  a  source  listing 
of  the  FRIEND  (Version  2)  program. 

The  source  listing  of  the  FRIEND  (Version  2)  program  in  Telex's  possession 
was  copied  from  a  soui'ce  listing  created  by  Findlay,  as  shown  by  irrefutable 
circumstantial  evidence:  Both  listings  have  the  same  numl)er  of  pages — "t-t ; 
each  of  these  pages  has  the  same  format  and  the  same  number  of  lines;  idio- 
synchratic  notations  used  by  Findlay  and  not  generally  used  by  other  pro- 
grammers appear  in  both  listings  ;  spelling  errors  made  by  Findhxy  appear  in  both 
listings ;  the  only  difference  in  the  listings  consists  of  22  keypunch  errors  that 
appear  in  the  Telex  version  and  normally  could  have  been  made  in  copying. 

Telex  used  the  source  code  of  FRIEND  (Version  2)  to  help  in  the  design  of 
the  controller  under  development  at  Telex's  TDAS  facility,  even  tliough  the  pro- 
prietary status  of  that  program  was  later  sold  to  Control  Data  Corporation  by 
Telex  as  part  of  the  May  22,  1972,  agreement  above-mantioned.  The  court  finds 
that  Telex  deliberately  misappropriated,  iised  and  sold  to  Control  Data  this 
FRIEND  (Version  2)  source  code  listing  and  comments. 

F164.  Prior  to  November,  1970,  IBM  initiated  several  secret  and  confidential 
advanced  disk  development  programs  at  the  IBM  San  Jose  lahoi-atory  which 
were  given  the  code  names  Winchester,  Icel)erg,  Apollo  and  ^lidas.  Except  fin- 
certain  characteristics  of  the  Winchester  program  which  were  dis-closed  as  iiart 
of  the  announcement  of  the  disk  product  as  the  3340  in  March,  1973.  the  Win- 
chester, Iceberg,  Apollo  and  Midas  development  programs  have  been  treated 
as  .secret  and  confidential  IBM  development  programs  by  IBM,  and  all  depart- 
ing employees  were  reminded  of  this  confidentiality. 

F16f).  Beginning  in  early  1971.  Telex  began  developing  products  intended  to  lie 
equivalent  to  Midas.  W^inchester  and  Iceberg,  based  in  part  on  IBM  trade  secrets 
and  confidential  information  solicited  and  obtained  by  Telex  from  its  employees 
who  had  previously  been  employed  by  IBM, 

Shortly  after  Telex  embarked  upon  its  extensive  hiring  program,  it  revised 
its  product  calendar  to  include  the  7330  (characterized  as  the  "next  generation 
6330")  which  was  Telex's  planned  copy  of  Iceberg  and  the  7312  (characterized 
as  a  "head  in.  pack;  30  MB/cart")   which  was  Telex's  planned  copy  of  Win- 


Chester.  In  early  1972  Telex  tenninated  its  3330  niannfacturing  activity  at 
Santa  Clara. 

However,  Martin  ordered  Kevill  to  continue  work  on  the  "3330  spindle  as 
a  stepping  stone  for  the  Midas,  Apollo,  Iceberg  and  Winchester  type  product." 

It  is  clear  from  numerous  recruitment  activities  and  Telex's  internal  com- 
munications and  documents  that  Telex's  advanced  development  disk  jirogram 
included  future  disk  products  identified  as  Iceberg,  Midas,  Winchester  and 
Apollo,  and  that  an  important  effort  of  Telex  was  to  obtain  not  only  skill  per 
se  but  information  concerning  IBM's  confidential  plans  and  designs  and  that, 
indeed.  Telex  did  obtain  as  a  result  of  its  efforts  from  Kevill  and  others  confi- 
dential IB:M  engineering  design  information,  confidential  IBM  planning  infor- 
mation, and  confidential  IBM  pricing  information  was  used  among  other  things 
to  prepare  a  Midas-Iceberg  cost  estimate. 

During  August,  1972,  Telex's  President  James  was  negotiating  a  contract  with 
Hitachi,  a  Japanese  manufacturer.  One  of  the  inducements  Telex  proposed  to 
Hitachi  was  access  to  information  relating  to  IBM's  unannounced  disk  programs 
known  to  Telex  employees.  Telex  also  offered  to  provide  Hitachi  with  informa- 
tion that  would  enable  Hitaclii  to  design  an  equivalent  to  the  unannounced  IBM 
Apollo. 

In  these  and  other  ways.  Telex  has  ■deliberately  adopted  a  continuing  policy 
for  penetration  of  IBM  trade  secrets  and  confidential  information  on  unan- 
nounced products. 

F1G6.  Telex's  memory  program  began  in  3970,  on  the  basis  of  confidential 
IBM  business  information,  and  since  then  Telex  has  attempted  to  obtain  addi- 
tional information  and  trade  secrets  of  IBM.  Telex  launched  its  memory  pro- 
gram partly  on  the  basis  of  information  obtained  by  James  from  IBM  confi- 
dential documents. 

James'  recommendations  were  based  to  a  substantial  extent  on  his  knowledge 
of  the  unannounced  prices  and  confidential  forecast  data  relating  to  IBM's 
NS  memories  which  he  disclosed  in  the  June  11  memorandum  to  Martin. 

Among  the  material  James  took  with  him  when  he  left  IBM  was  information 
from  registered  IBM  confidential  documents,  the  SCAN  forecast  assumptions 
and  the  Plan  2.5  Forecast.  The  px'ices  disclosed  in  James'  June  11  memorandum 
for  the  "XS-2"  CPU  and  its  associated  memory  were  identical  with  the  prices 
contained  in  the  IBM  SCAN  forecast  assumptions. 

The  forecast  of  total  installed  NS  .s.vstems  on  which  James'  projection  of 
memory  potential  was  based,  was  identical  with  the  forecasts  of  NS  installations 
contained  in  the  IBM  Plan  2o  Forecast.  IBM  employees  experienced  and  knowl- 
edgeable in  IB^VI's  plans  and  designs  were  sought  by  Telex  through  the  offer 
of  exceedingly  liberal  salaries  and  bonuses,  in  some  cases  as  much  as  a  quarter 
of  a  million  dollars,  if  equivalent  memories'  could  be  produced. 

Telex's  recruitment  program  in  the  memory  field  were  not  signally  successful. 
While  it  is  clear  that  substantial  confidential  information  was  obtained  by 
Telex  concerning  the  IB^M  memory  program,  the  evidence  is  insufficient  to  per- 
mit the  court  to  quantify  such  information.  A  similar  situation  exists  with 
respec't  to  Telex's  attempts  at  misappropriating  IBM's  trade  secrets  and  pro- 
prietary information  regarding  communications  controllers. 

F167.  There  is  evidence  in  the  record  showing  that  Telex  attempted  to  recruit, 
and  in  several  instances  did  recruit,  IBM  employees  with  the  intent  to  mis- 
appropriate IBM  trade  secrets  and  confidential  information  concerning  IBM 
CPU's,  and  that  Telex  has  attempted,  and  is  now  attempting,  in  negotiations 
and  arran'iements  with  Hitachi  to  capitalize  on  its  ability  to  obtain  IBM  con- 
fidential information. 

On  November  Ifi.  1972.  Telex's  representative  Demmer,  a  former  IB]\I  em- 
ployee, represented  to  Hitachi  among  other  things :  '"The  way  to  optimize  on 
tlie  benefits  of  liaving  the  IBM  knowledge  that  exists  in  Tnlsa.  and  also  the 
technical  resources  that  exist  in  Kanagawa,  is  to  do  the  basic  design  of  the  CPU 
in  Tulsa  until  such  time  that  the  specs  are  frozen  and  the  first  prototype  has 
had  some  testing  to  verify  this  basic  design."  Joint  development  efforts  are  now 
proceeding  as  between  Telex  and  Hitachi. 

F168.  In  all  of  the  areas  above  indicated,  where  IB]M  confidential  and  trade 
secret  information  has  been  sought  or  utilized  by  Telex,  the  line  of  demarcation 
between  such  use  and  legitimate  utilization  of  the  skills,  knowledge,  judgment 
and  expertise  of  former  IBM  employees  is  often  difficult,  and  on  occasion  im- 
possible, to  delineate  with  accuracy  or  assurance. 


5756 

However,  in  all  of  the  areas  discussed  above,  it  is  quite  clear,  and  the  great 
preponderance  of  the  evidence  shows,  that  Telex  has  had  the  intent  to  l)enefit 
not  only  from  these  appropriate  elements  of  utilization  but  from  confidential 
information  and  trade  secrets  which  IBM,  within  the  awareness  of  Telex,  has 
had  the  right  to  preserve :  and.  in  the  areas  where  the  court  has  found  that  the 
evidence  is  sufficiently  definite  to  authorize  awards  to  IBM  the  court  believes 
and  finds  that  the  preponderance  of  the  evidence  indicates  that  the  utilization 
of  such  confidential  information  and  trade  secrets  knowingly  and  willingly  by 
Telex,  without  reference  to  the  other  areas  of  legitimate  utilization  of  persf)nnel 
formerly  employed  by  IBM,  proximately  caused  and  authorized  the  damages 
found  herein. 

X.  STATUTE  OF  LIMITATIONS  AS  TO  THE  MISAPPROPRIATION  OF  CONFIDENTIAL 
INFORMATION  AND  TRADE  SECRETS 

F169.  Resolution  of  the  reserved  issue  whether  the  statute  of  limitations  has 
barred  IBM's  counterclaims  against  Telex  primarily  depends  upon  the  conclu- 
sions of  law  to  be  set  out  hereinafter  rather  than  upon  facts  beyond  those  already 
found.  However,  additional  relevant  facts  must  be  determined  particularly 
with  reference  to  IBM's  claim  that  Telex  fraudulently  concealed  its  utilization 
of  confidential  information  and  trade  secrets  and  thus  tolled  whatever  statutes 
of  limitations  may  l)e  held  to  be  applicable. 

F170.  Howard  Gruver  was  hired  from  IBM  as  hereinabove  mentioned  in 
July.  1970.  The  first  IBM  engineer  of  significance  hired  by  Telex  after  that  time 
was  John  Clemens,  who  was  hired  in  November,  1970.  IBM  became  concerned 
that  if  Telex  hired's  number  of  key  IBM  engineers  and  put  them  to  work  on  the 
same  project  they  worked  on  at  IBM  there  would  be  risk  of  disclosure  of  its 
trade  secrets  and  confidential  information. 

Accordingly  on  December  3,  1970,  J.  D.  Kuehler,  Director  of  IBM's  San  Jose 
laboratory,  wrote  to  Telex  President  Jatras  concerning  Telex's  hiring  of  Clemens. 
On  December  11,  1970,  TCP  President  Martin  responded  on  behalf  of  Telex  to 
Kuehler's  letter  to  Jatras,  and  assured  Kuehler  that  Telex  intended  to  develop 
its  own  technology  from  Telex's  own,  and  public,  sources. 

^lartin  also  represented  to  Kuehler  that  Telex  had  instructed  Clemens  that 
he  was  not  to  bring  with  him  or  retain  possession  of  any  drawings,  specifica- 
tions or  documents  belonging  to  IBM,  and  that  it  was  not  Telex's  policy  to 
focus  recruitment  on  any  one  employer. 

Martin  suggested  it  would  be  in  the  interest  of  both  companies  if  Kuehler  and 
he  were  to  have  a  meeting  to  discuss  the  matter  of  recruiting,  trade  secrets 
and  confidential  information  in  more  detail.  During  the  period  of  time  between 
the  letter  from  Kuehler  to  Jatras  and  Martin's  response  to  Kuehler,  Jatras  and 
Clemens  were  in  fact  actively  recruiting  IBM  employees  Kevill  and  Hancock 
and  attempting  to  recruit  IBM  employee  Wilmer. 

On  January  5,  1971,  Kuehler  wrote  Martin  and  accepted  his  suggestion  that 
a  meeting  be  held  between  representatives  of  IBM  and  Telex  to  discuss  the 
potential  exposure  that  might  arise  from  Telex's  hiring  of  IBM  engineers  to 
develop  a  Telex  system  functionallj'  equivalent  to  the  system  they  had  recently 
developed  for  IBM. 

During  the  period  of  time  between  the  Kuehler  letter  setting  up  a  meeting 
with  Martin  and  the  actual  meeting  held  on  February  17.  1971.  Telex  success- 
fully recruited  Mr.  Ice  and  Mr.  Hon  from  IBM  to  work  at  TDAS  in  the  develop- 
ment of  a  Telex  product  similar  to  the  3330. 

F171.  On  February  17,  1971,  Martin  met  with  Kuehler  and  R.  H.  Mattern,  Jr., 
of  IBM  at  the  latter's  Menlo  Park  Laboratory.  During  this  meeting  Kuehler 
informed  Martin  that  IBM  was  greatly  concerned  when  a  key  engineer  who  had 
))een  in  an  IBM  development  program  like  the  Merlin  was  recruited  by  a  com- 
l)etitor  and  given  an  assignment  of  developing  a  product  compatible  to  that 
which  he  had  developed  at  IBM  under  the  incentive  of  a  performance  bonus 
for  meeting  extremely  tight  time  schedules. 

Kuehler  stated  that  such  action  could  deter  "independent  contributions"  and 
expose  individuals  to  the  necessity  of  using  IBM  ti-ade  secrets  and  proprietary 
and  confidential  information  to  realize  tlie  bonus. 

Martin  informed  Kuehler  that  Telex  had  recently  changed  its  policy  con- 
cerning bonuses  with  regard  to  performance  based  on  schedules  and  that  Telex 
with  one  exception  was  now  using  moi-e  conventional  salary  and  stock  option 
plans.  Martin  further  told  Kuehler  that  he  did  not  want  key  former  IBM 
engineers  to  use  IBM's  confidential  information  at  Telex  and  that  he  had  asked 
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•engineers  when  they  joined  Telex  to  sign  an  agreement  that  they  would  not 
bring  Telex  any  documents  or  drawings  of  a  confidential  nature. 

ilartin  assured  Kuehler  among  other  things  that  he  would  make  certain  none 
of  the  engineers  recreated  IBM  trade  secrets  or  confidential  IBM  information 
from  memory  once  they  joined  Telex.  He  also  indicated  that  he  believed  that 
the  percentage  of  IBM  employees  with  Telex  was  already  too  high  and  that  he 
didn't  intend  to  recruit  any  more  employees  from  IBM.  Kuehler  left  this  meeting 
with  the  impression  that  Martin  would  follow  through  with  the  things  he  had 
said. 

F172.  Contrary  to  Martin's  representation,  in  April,  1971,  Telex  hired  Neil 
Glover  from  IBM,  and  in  September,  1971,  Telex  recruited  and  hired  Dick 
Charlton,  who  was  a  key  mechanical  engineer  working  on  Merlin.  It  was  not 
luitil  the  summer  of  1971  that  Kuehler  heard  reports  that,  contrary  to  Martin's 
representation,  Telex  salesmen  were  telling  customers  that  they  planned  to 
deliver  a  Merlin  type  subsystem  by  the  first  quarter  of  1972. 

At  the  time  said  representations  were  made  by  Martin,  and  continuing  there- 
after. Telex  intended  to  attempt  to  recruit  and  hire  and  in  fact  did  thereafter 
hire  key  IBM  jjersonnel  by  offering  them  large  bonuses  and  stock  options,  and 
intended  to  utilize  and  in  fact  did  continue  to  utilize  IBM  trade  secrets  and 
confidential  information  in  conducting  Telex  business. 

F173.  Key  IBM  engineering  personnel  upon  leaving  IBM  acknowledged  that 
they  had  had  access  to  IBIM  trade  secrets  and  proprietary  and  confidential  in- 
formation during  their  IBM  employment  and  agreed  not  to  divulge  such  informa- 
tion despite  having  prior  knowledge  that  the  respective  positions  they  had  ac- 
cepted at  Telex  required  the  use  of  such  information  to  a  greater  or  less  degree. 

All  IBM  employees  signed  a  Confidental  Information  and  Inventions  Agree- 
ment upon  being  employed  by  IBM.  Among  those  so  signing  were  Clemens, 
Charlton,  Glover,  Hancock,  Hon.  Ice,  Kevill,  and  Wilson.  By  signing  such  an 
agreement  an  IBM  employee  bound  himself  not  to  disclose  to  anyone  outside  of 
IBM  or  use  in  other  than  IBM's  business  any  confidental  information  relating 
to  IBM's  business  either  during  or  after  his  IBM  employment. 

When  a  key  employee  left  IBM  to  join  one  of  its  competitors  his  manager,  and 
usually  a  patent  attorney,  conducted  an  exit  interview  during  which  an  attempt 
was  made  to  define  the  types  of  trade  secrets  and  confidential  and  proprietary  in- 
formation the  employee  had  received.  That  information  was  documented  and 
during  the  exit  interview  reviewed. 

The  employee  was  told  he  was  free  to  make  any  change  he  desired,  after  which 
the  information  was  recorded  in  a  letter  to  the  employee  in  confirmation  of  his 
re.sponsibility  of  secrecy.  Among  the  recipients  of  such  letters  were  Charlton, 
Clemens.  Glover,  Hancock,  and  Kevill. 

F174.  Telex's  President  .lames  upon  terminating  employment  at  IBM  to  join 
Telex  concealed  the  fact  Telex  hired  him  at  least  in  part  to  obtain  proprietary 
IBM  information  and  that  he  knew  he  would  have  to  use  such  information  to 
perform  his  duties  at  Telex.  When  James  terminated  his  employment  at  IBM  in 
March  of  1970,  IBM  was  left  with  the  impression  that  he  was  solicited  for  his  over- 
all accounting  experience  and  not  for  any  particular  proprietary  data  of  which 
he  might  be  possessed. 

As  part  of  his  termination  interview  James  signed  a  statement  referring  to  his 
previous  agreement  with  IBM  not  to  disclose  to  anyone  outside  of  IBM.  or  use 
in  other  than  IBM's  business,  confidental  or  proprietary  information  after  his 
IBM  employment  without  IBM's  written  permission.  IBM  under  all  the  cir- 
cumstances had  no  reasonable  notice  or  knowledge  of  the  existence  of  the  facts 
on  which  the  counterclaim  is  based  until  within  two  years  of  the  filing  of  such 
counterclaim. 

XI.    IBM's    FURTHER    EFFORTS    TO    PROTECT    ITS    TRADE    SECRETS 

F175.  During  and  following  the  year  1970.  IBM  has  had  significant  security 
measures  in  place  to  protect  its  trade  secrets  and  design  information,  including 
magnetic  locks  on  building  doors  ti>  allow  access  only  to  authorized  personnel, 
procedure  to  control  the  distribution  and  use  of  documents  containing  IBM  trade 
secrets  or  confidential  information,  designated  '"Registered  IBM  Confidential 
Documents",  and  signed  agreements  by  which  employees  undertake  not  to  disclose 
such  information,  as  well  as  exit  interviews  reaffirming  the  responsib.ilities  of  the 
employee. 

In  the  early  I970's  it  learned  that  some  trade  secrets  and  confidential  informa- 
tion, including  parts,  specifications,  drawings  and  processes,  were  being  stolen  by 
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persons  other  than  plaintiffs,  and  beginning  in  the  latter  part  of  1970  IBM  sig- 
nificantly increased  its  security  measures,  including  tliose  i>ertaining  to  d>cu- 
juents.  to  hardware  manufactured  within  IBM,  and  to  its  hardware  manufactured 
outside  of  IBM. 

F176.  IBM  has  been  impelled  to  expend  more  money  on  additional  security 
measures  by  reason  of  increasing  violation  of  its  trade  secrets  and  confidential 
information  by  Telex.  IBM's  System  Development  Division  is  spending  .$2  mil- 
lion a  year  more  than  in  1969-1970  on  increased  security  measures. 

At  the  IBM  San  Jose  laboratory  direct  expenditures  on  increased  security  pre- 
cautions such  as  guards,  television  cameras,  sensors,  locks,  safes,  computer  con- 
trolled access  system,  and  the  like,  implemented  since  November,  1970,  have  been 
in  the  neighborhood  of  .$1  million. 

The  necessity  of  manufacturing  specialized  and  sensitive  parts  in  view  of 
threats  to  its  security  rather  than  to  contract  tliem  with  an  outside  vendor  has 
raised  IBM's  production  costs :  its  additional  cost  in  manufacturing  within  IBM 
the  Merlin  head  arm  for  security  reasons  has  been  more  than  $400,000.  The 
efficiency,  essential  intercompany  communication  and  morale  of  IBM's  engi- 
neering staff  have  suffered  by  reason  of  the  more  stringent  security  measures. 

F177.  Reasonable  eft'orts  and  precautions  to  protect  trade  secrets  and  con- 
fidential information  are  to  be  expected  on  the  part  of  tliose  entitled  to  their 
benefit.  The  expenses  of  reasonable  protection  should  not  be  shifted  to  competitors 
whose  mere  existence  motivates  s  ich  protection. 

But  where  efforts  of  a  competitor  to  unhiwfully  jienetrate  trade  secrets  oc- 
casion extraordinary  measures  for  their  protection,  it  is  not  unreasonable  for 
them  to  be  borne  by  the  party  so  unlawfully  occasioning  theui. 

The  evidence  renders  it  difficult,  if  not  impossible,  to  determine  what  parts  of 
the  increased  cost  inaugurated  in  1970  l)y  IBM  in  protecting  its  trade  secret  and, 
confidential  information  was  ordinarily  expectnble  exiJense  or  occasioned  by  per- 
sons other  than  plaintiffs,  and  what  part  \\as  extraordinary  expense  rendered 
necessary  by  plaintift"s  unlawful  activities. 

The  allocation  of  Telex's  fair  share  of  responsibility,  again,  rests  at  best  ui>oa 
a  judgment  of  fair  ap))roximation  in  view  of  all  of  the  circumstances,  upon 
which  basis  the  court  finds  the  fair,  non-speculative,  niininuun  amount  would 
be  approximately  ,$3  million  for  increased  extraordinary  security  costs  reason- 
ably occasioned  by  Telex's  unlawful  activities  during  1971  and  1972,  together 
with  $400,000  for  extra  manufacturing  costs. 

F177-1.  The  conduct  found  herein  on  the  part  of  plaintiffs  in  violation  of 
defendant's  confidential  information  and  trade  secrets  was  planned,  deliberate 
and  willful,  reasonably  justifying  the  award  of  punitive  damages  in  the  amount 
of  $1  million. 

XII.    TELEX    COPYING    OF    IBM    COPYRIGHTED    MANUALS 

F178.  In  connection  with  the  marketing  of  IBM's  Aspen  tape  product.  IBM 
prepared,  printed,  published  and  distributed  a  manual  entitled  "'Systems  Oom- 
ponent  Description — IBM  3803/3420  Magnetic  Tape  Subsystems".  The  purpose 
of  stich  manual  was  to  provide  a  genei-al  introduction  to  tlie  Aspen  magnetic 
tape  subsystem  for  IBM's  customers.  IBM  lias  a  valid  copyright  covering  said 
manual.  Telex  lias  copied  this  IBM  manual.  Telex  prior  to  June,  1971.  had 
in  its  possession  and  control  a  copy,  or  copies,  of  this  manual.  In  connection 
with  the  marketing  of  its  replacement  copy  of  IB^M's  Aspen  tape  subsystem. 
Telex  on  or  about  June,  1971,  and  thereafter,  prepared,  printed,  published  and 
distributed  its  manual  entitled  "Systems  Component  Description — Telex  6803/ 
(5420  Magnetic  Tape  Subsystems".  The  purpose  of  such  manual  was  to  provide 
a  general  introduction  to  the  Telex  replacement  copy  of  the  Aspen  tape  sub- 
system for  Telex's  customers.  This  publication  was  copied  substantially  in 
wliole  from  the  said  IBM  manual.  Telex  has  shipped  approximately  690  6803/ 
(5420  tape  subsystems  through  December,  1972,  accompanied  by  said  infringing 
manual. 

F179.  Telex  has  infringed  IBM's  copyright  in  the  manual  "IBM  Field  En- 
gineering Theory  of  Operations — 2314  Direct  Access  Storage  Model  1  and  A 
series,  2S44  Auxiliaries  Storage  Control"  four  times  by  copying  portions  of  it 
in  its  following  four  manuals  "Model  730  Storage  Control  Unit,  Volume  1 — 
Oiieration  and  Service",  "Model  728  Storage  Control  I'nit,  Functional  Descrip- 
tion", "Model  728  Storage  Control  I'nit.  Volume  1 — Operation  and  Service", 
and  "Model  728  Storage  Control  Unit  Logic  Diagrams — Volume  2".  In  connection 
with  iiroviding  mainteiiMiice  services  for  its  2314  disk  i»roduct,   IBM  prepared, 
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printed,  pulilished  and  distributed  a  manual  entitled  "IBM  Field  Engineering 
Theory  of  Operation — 2314  Direct  Access  Storage  Facility,  Model  1  and  A 
.series,  2S44  Auxiliary  Storage  Control".  The  purpo.se  of  the  IBM  Manual  is 
to  provide  an  understanding  of  the  theory  of  operation  of  the  equipment  to 
facilitate  its  maintenance,  preventive  maintenance  and  operation.  IBM  has 
a  valid  copyright  covering  .said  IBM  Manual.  Telex  has  distributed  a  manual 
entitled  "Model  730  Storage  Contnd  Unit,  Volume  1 — Operation  and  Service". 
Telex  has  distributed  a  manual  entitled  "Model  728  Storage  Control  Unit, 
Functional  De.scription".  Telex  has  distributed  a  manual  entitled  "Model  728 
Storage  Control  Unit,  Volume  1 — Operation  and  Service".  Telex  has  distributed 
a  manual  entitled  "Model  728  Storage  Control  Unit  Logic  Diagram.s — Volume 
2".  The  purpose  of  said  manuals  so  distributed  by  Telex  is  to  facilitate  main- 
tenance, preventive  maintenance  and  operation  of  the  Telex  r)314  version  of 
the  IBM  2314  disk  subsystem.  Telex  has  exclusive  marketing  rights  to  the 
5314.  Telex's  marketing  of  the  5314  includes  providing  service  to  its  customers, 
and  Telex  in  fact  provides  such  service.  Portions  of  said  manuals  so  distributed 
by  Telex  are  substantially  similar  to,  or  identical  with  said  IBM  Manual. 
Telex  has  shipped  approximately  453  728  Storage  Control  T'nits  and  approxi- 
mately 24  730  Storage  Control  Units  through  December,  1972,  accompanied  by 
infringing  manuals, 

F180.  Telex  has  infringed  IBM's  copyright  in  the  manual  "IBM  Field  Engineer- 
ing Theory — Maintenance  Magnetic  Tape  Units  2420  Model  7",  three  times, 
liy  copying  portions  of  it  in  the  following  three  Telex  manuals  "5420  INIod  7 
Maintenance  Manual".  6420  Magnetic  Tape  Drive  Maintenance  Manual",  "5420 
^1(h\  5  and  7 — ^Theory  of  Operation".  In  connection  with  the  maintenance  of  its 
2420.  Model  7  magnetic  tape  drive,  IBM  prepared,  printed,  published  and  dis- 
triljuted  an  IBM  manual  entitled  "IBil  Field  Engineering  Theory — Maintenance 
Magnetic  Tape  Units  2420  Model  7".  The  purpose  of  said  IBM  Manual  is  to 
provide  an  understanding  of  the  theory  of  operation  of  the  equipment  to  fa- 
cilitate maintenance,  preventive  mainteimnce  and  operation  of  the  equijiment. 
IBM  has  a  valid  copyright  coverinir  said  IBM  Manual.  Telex  has  copied  said 
IBM  Manual.  Telex  prior  to  April.  1!i71,  had  in  its  pos.session  and  Control  a  <  opy, 
or  copies,  of  the  IBM  manual  entitled  IBM  Field  Engineering  Theory — Mainte- 
nance Magnetic  Tape  Units  2420  Model  7".  In  connection  with  the  maintenance 
of  its  replacement  version  of  the  IBM  2420  tape  drives,  Telex,  in  or  about  April 
1971,  prepared,  printed,  published  and  distributed  a  Telex  manual  entitled  "5420 
Mod  5  and  7  Maintenance  Manual".  In  connection  with  the  maintenance  of  its 
replacement  version  of  the  IBM  3420  tape  drive,  Telex  in  or  about  November, 
1971,  and  thereafter,  prepared,  printed,  published  and  distributed  the  Telex 
manual  entitled  "C420  Magnetic  Tape  Drive  Maintenance  Manual".  In  connec- 
tion with  the  maintenance  of  its  replacement  version  of  the  IBM  2420  tape 
drive.  Telex  printed,  published  and  distrihuted  the  manual  entitled  "5420  Mod 
5  and  7 — Theory  of  Operation". 

The  purpose  of  these  manuals  is  to  facilitate  repair,  preventive  maintenance 
and  operation  of  the  5420,  Telex's  replacement  version  of  the  IBM  2420  tape 
drive.  Portions  of  Telex's  said  Maimals  were  substantially  similar  to.  or  identical 
with,  said  IBM  IManual.  Telex  has  shipped  approximately  9.33  .5420  tape  drives 
and  approximately  2,006  6420  tape  drives  through  December,  1972,  accompanied 
by  infringing  manuals. 

F181.  Telex  has  infringed  IBlNI's  copyright  in  the  n)anual  "IBM  Field  Engineer- 
ing Theory — Maintenance  Magnetic  Tape  Units,  2420  Model  5,  2420  :Model  7", 
twice  by  copying  portions  of  it  in  two  Telex  manuals  "5420  Mod  5  and  7  Mainte- 
nance Manual"  and  "6420  Magnetic  Tape  Drive  Maintenance  Manual".  In  con- 
nection with  the  maintenance  of  its  2420  tape  drives,  IBM  prepared,  printed, 
published  and  distributed  a  manual  entitled  "IBM  Field  Engineering  Theory — 
^laintenance  :Magnetic  Tape  T'nits.  2420  ?Jodel  5.  2420  Model  7".  The  purpnst-  of 
said  IBM  Manual  is  to  provide  an  imderstanding  of  the  theory  of  operation 
of  tlie  equipment  to  facilitate  repair,  preventive  maintenance  and  operation  of 
tlie  equipment.  IBM  has  n  valid  copyright  covering  said  Manual.  Telex  has 
copied  said  IB]\I  INIanual.  In  connection  with  the  maintenance  of  its  replace- 
ment version  of  the  IBM  2420  tape  product.  Telex,  in  or  al>out  April.  1971. 
prepared,  printed,  published  and  distributed  a  Telex  manual  entitled  "5420  Mod 
5  and  7  Maintenance  Manual".  In  connection  with  the  maintenance  of  its  re- 
placement version  of  the  IBM  2-120  tape  product.  Telex  in  or  about  November, 
1971.  and  thereafter  prepared,  ])rinted.  published  and  distributed  the  Telex 
manual  entitled  "6420  Magnetic  Tape  Drive  Maintenance  Manual".  The  purpose 
of  these  Telex  manuals  is  to  facilitate  repair,  preventive  maintenance  and  opera- 
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tion  of  the  5420,  Telex's  replacement  copy  of  the  IBM  2420  tape  drive  and  the 
6420,  Telex's  replacement  copy  of  the  IBM  3420  tape  drive.  Portions  of  Telex's 
said  Manuals  are  substantially  similar  to,  or  identical  with,  IBM  Manual  DX  1720, 
Telex  has  shipped  approximately  933  5420  tape  drives  and  2,006  6420  tape  drives 
through  December,  1972,  accompanied  by  infringing  manuals. 

F182.  Telex  has  infringed  IBM's  copyright  in  the  manual  "IBM  Field  Engineer- 
ing Theory  of  Operation  Tape  Controls— 2803  Model  1 ;  2803  Model  2 ;  2803  Model 
1  and  2",  three  times,  by  copying  portions  of  it  in  the  foUovs^ing  three  Telex 
manuals,  "6803-1  Tape  Control  Unit  Maintenance  Manual",  "6803-2/3  Tape 
Control  Unit  Maintenance  Manual",  and  "Printer  System,  Tape  Adapter  Unit", 
In  connection  with  the  maintenance  of  its  2803  magnetic  tape  controller,  IBM 
prepared,  printed,  published  and  distributed  a  manual  entitled  "IBM  Field  Engi- 
neering Theory  of  Operation  Tape  Controls— 2803  Model  1 ;  2803  Model  2 ;  2803 
Model  1  and  2".  The  purpose  of  the  said  Manual  is  to  provide  an  understanding 
of  the  theory  of  operation  of  the  equipment  to  facilitate  its  repair,  preventive 
maintenance  and  operations.  IBM  has  a  valid  copyright  covering  said  IBM 
Manual.  Telex  has  copied  said  IBM  Manual.  In  connection  with  the  maintenance 
of  its  replacement  version  of  the  IBM  3803  tape  controller,  in  or  about  November, 

1971,  Telex  printed,  published  and  distributed  a  manual  entitled  "6803-1  Tape 
Control  Unit  Maintenance  Manual".  In  connection  with  the  maintenance  of  its 
replacement  version  of  the  IBM  3803  tape  controller,  in  or  about  January,  1972, 
Telex  printed,  published  and  distributed  the  manual  entitled  "6803-2/3  Tape 
Control  Unit  Maintenance  Manual".  In  connection  with  the  maintenance  of  its 
5822  tape  adapter  unit,  on  or  about  August  6,  1971,  Telex  printed,  published  and 
distributed  a  manual  entitled  "Printer  System,  Tape  Adapter  Unit".  The  purijose 
of  these  Telex  manuals  was  to  facilitate  the  repair,  preventive  maintenance  and 
operation  of  the  6803,  Telex's  replacement  version  of  IBM's  3803  magnetic  tape 
controller,  and  the  repair,  preventive  maintenance  and  operation  of  Telex's  5822 
tape  adapter  unit.  Portions  of  said  Telex  Manuals  are  substantially  similar  to, 
or  identical  with,  said  IBM  Manual.  Telex  has  shipped  approximately  12  tape 
adapter  units  and  approximately  690  6803  tape  controllers  through  December, 

1972.  accompanied  by  infringing  manuals. 

F183.  Telex  has  infringed  IBM's  copyright  in  the  manual  "IBM  System/360. 
Disk  and  Tape  Operating  System.  Assembler  Language",  by  copying  portions 
of  it  in  Telex  Manual  "Functional  Specifications  for  the  Processors  Subprogram 
of  the  APS  Compiler".  In  connection  with  marketing  its  System/360  computer 
systems,  IBM  prepared,  printed,  published  and  distributed  a  manual  entitled 
"IBM  System/360,  Disk  and  Tape  Operating  System,  Assembler  Language". 
The  purpose  of  this  IBM  Manual  was  to  provide  reference  information  for 
customer's  employees  who  were  writing  programs  for  System/360.  IBM  has  a 
valid  copyright  covering  said  IBM  Manual.  Telex  has  prepared  a  document  en- 
titled "Functional  Specifications  for  the  Processors  Subprogram  of  the  APS 
Compiler"  portions  of  which  are  substantially  similar  to,  or  identical  with  said 
Manual.  IBM  has  proved  no  damages  with  reference  to  the  last  mentioned 
document. 

F184.  In  each  of  the  foregoing  instances  in  which  valid  copyrights  have  been 
found  to  exist,  the  corresponding  manual  contained  a  notice  of  copyright  in  due 
form  and  substance  and  the  register  of  copyright  issued  a  valid  certificate 
of  registration  complete  and  regular  in  form  and  substance.  In  each  instance 
where  it  had  been  held  above  that  portions  of  Telex  manuals  are  substantially 
similar  to  or  identical  with  the  copy-righted  manuals,  such  portions  were  sub- 
stantial rather  than  trivial  or  de  minimis  and  constituted  substantial  infringe- 
ments with  reference  to  material  of  a  nature  to  be  entitled  to  copyright  protec- 
tion, and  the  infringements  related  to  both  the  form  and  substance  of  tlie 
writings  so  copyrighted  rather  than  to  the  mere  ideas  expressed  therein. 

F185.  Certain  of  the  Telex  manuals  above-mentioned  relate  to  the  Itel/ISS — 
made  .5314  disk  drive  subsystem  and  on  their  face  purport  to  be  Itel/ISS  pub- 
lications. Assuming  that  the  actual  copying  was  done  by  Itel/ISS,  that  fact  would 
not  immunize  Telex  against  the  claim  of  infringement  under  the  circumstances 
of  this  case,  since  these  manuals  were  used  to  facilitate  maintenance,  preventive 
maintenance  and  operation  of  the  Telex  5314.  The  evidence  shows  that  Telex  has 
the  exclusive  marketing  rights  for  the  5314  and  provides  services  as  a  part  of 
its  marketing  of  that  device. 

F186.  Prior  to  its  filing  of  the  counterclaim  herein.  IBM  did  not  give  Telex 
specific  notice  of  copyright  infringement  or  request  Telex  to  discontinue  distri- 
buting its  manuals  mentionefl,  although  in  the  course  of  discovery  in  these  ac- 
tions IBM  informed  Telex  that  it  intended  to  file  counterclaims  including  those 
for  copyright  infringement. 
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F1S7.  Except  as  hereinabove  specifically  found,  the  court  has  detennined  that 
the  other  counterclaims  tiled  hy  IBM  for  copyright  infringement  have  been 
abandoned  and  that  no  damages  or  other  i-elief  can  be  based  thereon. 

From  the  foregoing  Findings  of  Fact  the  court  now  makes  the  following : 

Co>x'Lusioxs  OF  Law;  Discussion 

A.  Jurisdiction  and  venue 

Conclusion  1.  The  court  has  jurisdiction  of  plaintiffs'  claims  of  violations  of 
Sections  1  and  2  of  the  Sherman  Act,  15  U.S.C.  §§1  and  2,  and  Section  3  of  the 
Clayton  Act,  15  U.S.C.  §  14,  by  reason  of  15  U.S.C.  §  15.  The  court  has  jurisdic- 
tion of  the  defendant's  counterclaims  for  violations  of  it.s  trade  secrets  and 
confidential  information,  unfair  competition  and  copyright  infringement  by  rea- 
son of  the  diversity  of  citizenship  between  the  parties  within  the  contemplation 
of  28  U.S.C.  §  1332,  and  pursuant  to  28  U.S.C.  §  1338  concerning  copyrights  ana 
unfair  competition.  The  court  also  has  jurisdiction  over  the  persons  of  all  of  the 
parties.  Venue  of  this  action  is  properly  laid  in  the  Northern  District  of  Okla- 
homa by  reason  of  15  U.S.C.  §  22  and  the  defendant's  transaction  of  business 
there. 

C2.  The  defendant  concedes,  and  the  court  finds  and  concludes,  that  the  com- 
merce involved  herein  is  interstate  commerce  and  that  the  commerce  require- 
ments of  Section  1  and  2  of  the  Sherman  Act  and  Section  3  of  the  Clayton  Act 
have  been  satisfied. 

B.  Antitrust  claims — Monopolisation 

C3.  In  applying  antitrust  laws,  especially  to  new  or  novel  situations  of  the 
nature  presented  here,  courts  should  be  especially  sensitive  to  their  broad  policy, 
mindful  of  economic  realities  in  the  marketplace,  hospitable  to  healthy  economic 
practices  and  developments,  inhospitable  toward  subterfuge  and  pretense,  and 
practical,  as  well  as  vigilant,  in  avoiding  control  by  mere  custom,  form,  appear- 
ance or  contrivance.  Fair  and  reasonable  business  practice  should  be  the  watch- 
word, predatory  conduct  a  red  flag,  considerate  judgment  the  measure,  and  free 
and  unfettered  competition  in  the  spirit  of  Northern  Pac.  R.  Co.  v.  United  States, 
356  U.S.  1,  4  (1958),  the  large  objective  : 

"The  Sherman  Act  was  designed  to  be  a  comprehensive  charter  of  economic 
liberty  aimed  at  preserving  free  and  luifettered  competition  as  the  rule  of  trade. 
It  rests  on  the  premise  that  the  unrestrained  interaction  of  competitive  forces 
will  yield  the  best  allocation  of  our  economic  resources,  the  lowest  prices,  the 
highest  quality  and  the  greatest  material  progress,  while  at  the  same  time  pro- 
viding an  environment  conducive  to  the  preservation  of  our  democratic  political 
and  social  institutions." 

C4.  As  extensive  and  detailed  as  it  has  been  deemed  necessary  to  make  the 
foregoing  findings  for  disposition  of  the  case  and  an  understanding  of  that  dis- 
position, and  in  a  sense  because  of  them,  it  does  not  appear  necessary  to  docu- 
ment the  bases  of  my  conclusions  w'ith  similar  detail,  in  view  of  my  belief  that 
they  rest  upon  basic  antitrust  principles  that  hardly  reqiiire  extension  to  meet 
the  peculiar  circumstances.  Nonetheless,  related  legal  problems  are  numerous 
and  significant ;  and  an  effort  will  be  made  to  indicate  the  rationale  of  any  such 
adaptations  and  to  notice  some  of  the  rejected  contentions  of  one  party  or  the 
other  that  have  seemed  most  persuasive  on  their  face,  though  indeterminative. 

Co.  Defendant  says  that  "to  maintain  an  action  under  Section  2  of  the  Sher- 
man Act,  plaintiffs  bear  the  burden  of  establishing,  inter  alia,  that  there  exists 
some  relevant  market  in  which  IBM  has  unlawfully  acquired  monopoly  power— 
the  power  to  exclude  competition  and  control  prices"',  citing  e.g.,  Walker,  Inc. 
V.  Food  Machinery,  382  U.S.  172,  177-8  (1965)  ;  American  Tobacco  Co.  v.  United 
States,  328  U.S.  781,  785  (1946)  ;  and  United  States  v.  E.  I.  Du  Tout  De  Nemours 
&  Co.,  118  F.  Supp,  41  (D.  Del.  1953),  aff'd,  351  U.S.  377  (1956).  Plaintiffs' 
burden  of  proof  is  not  subject  to  question,  but  the  unlawful  acquisition  of  monop- 
oly power  is  not  a  sine  qua  non  for  liability  if  a  lawfully  acquired  monopoly  be 
vmlawfully  maintained  or  attempted.  Walker  w^as  in  a  limited  patent  context. 
American  Tohacco  accepts  monopoly  intent  as  being  controlling.  I  find  nothing  to 
the  contrary  in  Du  Pont  which  through  its  patent  context  and  the  interchange- 
ability  rule  really  found  it  unnecessary  to  treat  a  situation  where  a  lawfully 
acquired  monopoly  is  unlawfully  maintained  with  requisite  intent.  In  the  con- 
text of  the  present  case  I  subscribe  in  large  part  to  the  statement  contained  iu 
National  Screen  Service  CoiiJ.  v.  Poster  Exchange,  Inc.,  305  F.2d  647,  651  (5th 
Cir.  1962)  (see  also  Poster  Exchange,  Inc.  v.  National  Screen  Service  Corp.,  362 
F.2d  571  (5th  Cir.),  cert,  denied,  385  U.S.  948  (1966)  : 
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"Every  illegal  mouopoly  is  condemned  regardless  of  the  circumstances  which 
brought  it  into  existence.  The  law  does  not  condition  its  condemnation  upon  a 
history  of  misconduct  or  baleful  practices.  Indeed,  a  position  of  illegal  monopoly 
may  be  achieved  by  enterprise  and  sagacity  [citing  Associated  Press  et  al.  v. 
TTuited  States,  326  U.S.  1,  65  S.Ct.  1416,  89  L.Ed.  2013  and  United  States  v. 
Klearflax  Linen  Looms,  Inc.,  63  F.  Supp.  32  (D.  Minn.  194.5).]  The  symptoms 
are  not  always  the  same.  In  its  common  forms,  price  fixing,  price  leadership, 
una  exclusion  of  competitors  from  the  market  are  criteria  of  illegality  under 
the  act.  In  any  case  the  real  question  is  whether  there  is  an  illegal  monopoly. 
Gamco,  Inc.  v.  Providence  Fruit  &  Produce  Building,  1  Cir.,  194  F.2d  484.  in 
practically  all  cases  where  a  course  of  conduct  is  under  inquiry,  the  universal  te.st 
;seems  to  be  whether  there  is  'any  purpose  to  create  or  maintain  a  monopolv.' 
JLorain  Journal  Co.  v.  United  States,  342  U.S.  1^3,  S.Ct.  181.  96  L.Ed.  162 
'(1953)  ;  United  States  v.  Colgate  Co.,  250  U.S.  300,  39  S.Ct.  465,  63  L.Ed.  992, 
7  A.L.R.  -133  (1919)  .  .  .  Ultimately,  the  courts  must  decide  under  the  facts 
in  each  case  the  point  at  which  freedom  to  trade  must  give  way  to  control 
under  §  2  of  the  Sherman  Act.  An  individuafs  freedom  to  trade  in  the  market 
is  unqualified  so  long  as  a  monopoly  is  not  sought  or  enjoyed. " 

C6.  I  ])elieve  the  applicable  rule  to  be  that  monopolization  in  violation  of 
Section  2  of  the  Sherman  Act  involves  two  elements:  (1)  The  possession  of 
monopoly  power  in  the  relevant  market  or  submarket  and  (2)  the  willful 
acquisition  or  maintenance  of  that  power  with  intent  to  monopolize,  which 
intent  need  not  be  evidenced  by  predatory  practices  but  which  is  not  to  be 
gathered  merely  from  growth  or  development  as  a  consequence  of  a  superior 
product,  business  acumen  or  historic  accident.  See  United  States  v.  Grinnell 
Corp..  384  U.S.  563  (1966)  ;  United  States  v.  Aluminum  Co.  of  America,  148 
F.2d  416  (2d  Cir.  1945)  (sitting  for  the  United  States  Supreme  Court  by 
certification)  ;  Hanover  Shoe  v.  United  Shoe  Mach..  392  U.S.  481  (1968)  (ex- 
prt^^sly  approving  Judge  L.  Hand's  opinion  in  United  States  v.  Aluminum  Com- 
pany of  America,  .y«/;ra).  Cf.  International  Boxing  Cli;b  v.  United  States,  3.58 
U.S.' 242  (1959). 

C7.  Monopoly  power  is  the  power  to  control  prices  or  to  unreasonably  re- 
strict competition.  United  States  v.  Grinnell  Corp..  384  U.S.  563  (1966),  supra; 
United  States  v.  E.  I.  Du  Pont  De  Nemours  &  Co.,  351  U.S.  377  (1956),  supra; 
American  Tobacco  Co.  v.  United  States.  328  U.S.  781  (1946),  supra.  Deter- 
mination of  a  relevant  market,  from  both  geographic  and  product  standpoints, 
is  essential  to  a  finding  of  unlawful  monopolization  because  an  assessment  of 
monoiioly  power  is  dependent  upon  such  determination.  Ignited  States  v.  Grinnell 
Corp.,  384  U.S.  563  (1966),  supra;  United  States  v.  E.  I.  Du  Pont  De  Nemours 
&  Co..  351  I^.S.  377  (1956),  supra;  United  States  v.  Columbia  Steel  Co.,  334  U.S. 
4m  (194S)  ;  Reynolds  Metals  Company  v.  F.T.C.,  309  F.  2d  223  (D.C.  Cir.  1962). 

CS.  A  relevant  geographic  market  is  the  territorial  area  in  which  businessmen 
effectively  compete.  Competition  in  t}^e  sale  or  lease  of  peripheral  products 
plug  compatible  with  IBM  CPU's,  as  well  as  that  in  the  electronic  data  process- 
ing industry  in  general,  is  conducted  on  a  national  level  by  both  IBM  and  its 
competitors.  It  is  understood  that  neither  side  questions  this  conclusion  irre- 
spective of  the  EDP  market  or  submarket  to  be  defined. 

C9.  Plaintiffs  say  that  the  criteria  for  determining  the  boundaries  of  a  rele- 
vant product  market  for  purposes  of  assessing  monoply  power  under  Section  2 
of  the  Sherman  Act  are  the  same  as  those  for  fixing  l)oundaries  of  a  relevant 
product  market  for  purpo.ses  of  Section  7  of  the  Clayton  Act.  citing  United  States 
v.  Grinnell  Corp.,  384  U.S.  .563  (1966).  supra;  Case-Swayne  Co.  v.  Sunkist 
Growers,  Inc.,  369  F.  2d  449,  rer'd  on  nther  grounds,  389  U.S.  .384,  see  also  .355 
F.  Supp.  ^08 :  Twin  City  Sportservice.  Inc.  v.  Charles  O.  Finley  &  Co.,  72  Trade 
Cases  •!  74,1.50  (N.D.  Cal.  1972)  :  Credit  Bureau  Reports.  Inc.  v.  Inc.  v.  Retail 
Credit  Company.  72  Trade  Cases  1173.813  (S.D.  Tex.  1971)  :  Marnell  v.  United 
Parcel  Service  of  America,  71  Trade  Cases  H  73,761  (N.D.  Cal.  1971)  :  Rea  v.  Ford 
Motor  Company,  3-37  F.  Supp.  9.50  (W.D.  Pa.  1972).  The  latter  case  seems  to 
have  no  bearing  upon  the  point,  but  the  others  cited  are  persuasive  that  as 
indicated  in  Crrinnell  there  is  "no  reason  to  differentiate  between  'line'  of 
commerce  in  the  context  of  the  Clayton  Act  and  'part'  of  commerce  for  pur- 
poses of  the  Sherman  Act."  The  defendant  does  not  directly  challenge  this  con- 
clusion but  has  sought  to  soften  the  force  here  of  some  relevant  market  cases 
by  emphasizing  that  they  involve  Section  7  of  the  Clayton  Act.  not  Section  2 
of  the  Sherman  Act.  On  the  other  hand,  as  hereinafter  pointed  out,  it  has  cited 
A'arious  Section  7  cases  to  support  its  ai'gument  of  "supply  sul>stitutability"  as 
an  element  in  relevant  market  definition  for  the  purposes  of  the  Sherman  Act. 
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In  my  opinion,  while  tliere  may  be  possible  differentiation  between  a  "part  of 
commerce"  and  a  "line  of  commerce''  in  the  solution  of  some  problems  that  might 
arise  under  the  respective  acts,  no  practical  distinction  would  be  justitied  in 
the  context  of  the  present  case.  Here,  as  the  Supreme  Court  has  done  else- 
where, we  may  look  for  guidance  to  each  line  of  cases.  Nor  need  we  decide, 
as  suggested  by  Mr.  Justice  Clark  in  the  Section  2  case  of  Marnell  v.  United 
Parcel  Service  of  America,  supra,  that  the  reasonable  iuterchangeability  rule  of 
United  States  v.  E.  I.  Du  Pont  De  Nemours  &  Co.,  supra,  has  been  retined  and 
modified  by  the  Supreme  Court  in  subsequent  Section  7  cases.  Whether  accepted 
as  modifications  or  as  mere  refinements  or  applications  to  different  states  of 
fact,  subsequent  decisions  of  the  court  must  be  looked  to  in  the  light  of  the 
principles  of  Du  Font  in  determining  the  present  issues.  Our  task  is  aided  by 
the  more  recent  cases  which  explore  the  new  terrain  of  differing  facts  which 
Du  Pont  pointed  to  without  assuming  to  decide  : 

"The  varying  circumstances  of  each  case  determine  the  result.  In  considering 
what  is  the  relevant  market  for  determining  the  control  of  price  or  competition, 
no  more  definite  rule  can  be  declared  than  that  commodities  reasonably  inter- 
changeable by  consumers  for  the  same  purposes  make  up  that  "part  of  the  trade 
or  commerce,'  monopolization  of  which  may  be  illegal.''  (351  U.S.  at  395.) 

A-;  if  to  warn  against  the  freezing  of  applications,  the  following  comment  is 
added  in  Du  Pont  by  its  footnote  22  from  Maple  Flooring  Ass'n.  v.  United  States, 
268  U.S.  563,  579 : 

"It  should  be  said  at  the  outset,  that  in  considering  the  application  of  the 
rule  of  decision  in  these  cases  to  the  situation  presented  by  his  record,  it 
should  be  remembered  that  this  court  has  often  announced  that  each  case  arising 
under  the  Sherman  Act  must  be  determined  upon  the  particular  facts  disclosed 
by  the  record,  and  that  the  opinions  in  these  cases  must  be  read  in  the  light  of 
their  facts  and  of  a  clear  recognition  of  the  essential  differences  in  the  facts  of 
these  cases,  and  in  the  facts  of  any  new  case  to  which  the  rule  of  earlier  decisions 
is  to  be  applied." 

CIO.  The  more  recent  cases  teach  in  new  applications  of  old  principles  that 
the  term  "reasonable  interchangeability"  should  be  given  a  practical  application 
in  view  of  conditions  in  the  marketplace  and  that  while  with  respect  to  outer 
markets  a  somewhat  broad  leeway  for  interchangeability  may  be  indulged,  recog- 
nition of  submarkets  within  broad  markets  may  be  recognized  in  view  of 
comi>etitive  realities,  where  a  lower  degree  of  differentiation  may  suffice.  Brown 
Shoe  Co.  V.  United  States,  370  U.S.  294  (1962),  supra;  United  States  v.  Grinnell 
Corp..  384  U.S.  563  (1966),  supra;  Reynolds  Metals  Company  v.  F.T.C.,  309  F.2d 
223  (D.C.  Oir.  1962)  ;  supra;  Case-Swayne  Co.  v.  Sunkist  Growers,  Inc.,  369  F.2d 
449  (9th  G\Y.),rev'd  on  other  grounds,  389  U.S.  384  (1907)  ;  see  also  355  F.  Supp. 
408  (C.D.Cal.  1971),  supra;  Power  Replacement  Corporation  v.  Air  Preheater 
Co.,  Inc.,  356  F.  Supp.  872  (E.D.  Pa.  1973)  ;  Marnell  v.  United  Parcel  Service  of 
America,  71  Trade  Cases  If  73,761  (N.D.  Cal.  1971)  :  Credit  Bureau  Reports,  Inc. 
T.  Retail  Credit  Co.,  358  F.  Supp.,  780  (S.D.  Tex.  1971),  aff'd,  476  F.2d  989  (5th 
Cir.  1973).  See  Southern  Blowpipe  &  Roofing  Co.  v.  Chattanooga  Gas  Co.,  360  F.2d 
79  (6th  Cir.  1966)  ;  Twin  City  Sportservice,  Inc.  v.  Charles  O.  Finley  &  Co.,  72 
Trade  Cases  H  74,150  (N.D.  Cal.  1972)  ;  United  States  v.  Aluminum  Co.  of 
America,  148  F.2d  416  (2d  Cir.  1945),  s«pra.  See  also  United  States  v.  Paramount 
Pictures,  334  U.S.  131,  (1948). 

Thus,  it  has  been  variously  held  that  in  fixing  relevant  product  market  bound- 
aries there  may  be  differentiations  between  virgin  ingot  and  secondary  ingot: 
first  run  motion  pictures  and  subsequent  run  motion  pictures;  promotion  of 
championship  fights  and  the  promotion  of  non-cliampionship  fights;  accredited 
central  station  protection  services  and  non-accredited  central  station  protection 
services,  local  alarm  systems  and  other  onsight  protection  services ;  replacement 
elements  for  air  preheaters  and  the  air  preheaters  themselves ;  gas  ranges  and 
electrical  ranges ;  major  league  baseball  concessions  and  concession  services  for 
other  large  spectator  sporting  events,  including  professional  football,  basketball 
or  horse  racing;  regularly  scheduled  and  consolidated  retail  delivery  service  and 
all  other  forms  of  delivery  services  for  retail  establishments;  and  non-local 
credit  reporting,  life  and  health  insurance  reporting,  fire  and  casualty  insurance 
reporting  and  personal  reporting.  Even  products  that  are  physically  identical 
or  fungible  are  not  necessarily  to  be  grouped  in  the  same  relevant  product  market 
If,  in  fact,  they  are  marketed  to  different  classes  of  customers  and  are  separately 
treated  as  of  different  commercial  value  by  end-users.  Reynolds  Metals  Co.  v. 
F.T.C.,  309  F.2d  223  (D.C.  Cir.  1962),  supra;   (decorative  foil  and  florist  foil). 


5764 

Inquiry  should  focus  on  the  practical  business  realities  of  the  marketplace  and 
not  on  mere  economic  theory.  Brown  Shoe  Co.  v.  United  States,  supra.  "A  mean- 
ingful definition  for  the  relevant  market  must  focus  on  what  the  huyers  do  and 
not  upon  what  the  sellers  do,  or  theoretically  can  do."  Credit  Bureau  Reports, 
Inc.  V.  Retail  Credit  Co.,  supra. 

Cll.  The  defendant  has  sought  to  holster  its  position  with  reference  to  demand 
or  use  exchangeability  or  elasticity  with  the  argument  of  "supply  substituta- 
bility" ;  indeed,  its  economic  expert  placed  prime  reliance  upon  such  a  theory. 
Defendant  argues  that  "supply  substitutability  between  two  products  exists 
where  the  producer  of  one  product  can  within  a  reasonable  period  of  time  devote 
his  resources  to  production  of  the  other  product"  and  that  "where  such  a  condi- 
tion exists,  a  producer  has  no  power  to  exclude  competition  and  its  power  over 
the  price  of  its  product  is  limited  by  those  alternative  sources  of  supply."  It 
cites  United  States  v.  Columbia  Steel  Co.,  334  U.S.  495  at  510-11;  FTC  v. 
Proctor  &  Gamble  Co.,  386  U.S.  568,  580-1  (1967)  ;  United  States  v.  Penn-Olin 
Co.,  378  U.S.  158,  174  (1964),  and  United  States  v.  El  Paso  Gas  Co.,  376  U.S. 
651,  65S-9  (1964),  and  could  well  have  added  along  the  same  line  the  late  case 
of  United  States  v.  Falstaff  Brewing  Corp.,  410  U.S.  526  (Feb.  28,  1973).  The 
latter  case  cites  most  of  the  authorities  now  relied  upon  by  defendant,  but  ren- 
ders it  clear  that  what  is  there  being  talked  about  is  not  the  Section  2  concept  of 
exchangeability  or  substitutability  but  the  effect  of  a  potential  competitor  upon 
"the  edge  of  the  market"  in  negating  the  desirability  of  its  merger  in  a  Section 
7  case.  This  is  a  much  more  diffused  inquiry  than  the  one  with  which  we  are 
concerned  although  the  two  are  related. 

In  United  States  v.  Penn-Olin  Co.,  378  U.S.  158  (1964),  supra,  a  joint  venture 
was  attacked  by  the  government  as  being  in  violation  of  Section  7  of  the  Clayton 
Act.  The  distinction  between  these  kinds  of  cases  and  the  present  one  well 
appears  from  the  court's  emphasis  upon  the  critical  circumstance  that  in  Section 
7  cases  it  must  be  concerned  not  only  with  whether  companies  would  probably 
have  entered  the  market  but  also  whether  the  joint  venture  eliminated  the 
potential  competition  of  a  company  that  might  have  stayed  on  the  edge  of  the 
market  threatening  to  enter  it.  It  is  plain  that  United  States  v.  Columbia  Steel, 
334  U.S.  495  (1948),  supra,  another  Section  7  case,  is  also  essentially  different. 
Here  we  are  not  concerned  per  se  with  mere  risks  or  probabilities  that  others 
might  enter  a  market  but  what  effect  this  and  other  circumstances  actually  had 
upon  competition  at  a  given  time  as  a  matter  of  reality  in  the  marketplace.  To 
argue  broadly,  as  does  the  defendant  that,  since  the  same  general  technology  is 
involved  in  all  EDP  products  and  all  manufacturers  are  capable  in  time  and  with 
suflBcient  inducement  to  enter  every  part  of  the  market,  there  can  be  no  sub- 
markets  is  glorifying  a  theory  of  supply  substantially  beyond  reality.  It  as  well 
could  be  said  that  in  any  part  of  commerce  there  can  be  no  geographical  limits  to 
a  market  because  manufacturers  outside  of  it,  although  not  actually  competitors 
in  the  limited  market,  theoretically  could  enter  it  if  the  inducement  were  high 
enough.  The  next  step  of  apparent  logic  would  be  to  say  that  there  could  be  no 
monopolization  of  any  market  because  theoretically  if  an  alleged  monopolist  raised 
prices  high  enough  other  manufacturers  would  retool,  or  come  in  from  distant 
areas,  and  restore  competition  in  response  to  increased  inducements.  We  cannot 
accept  this  contention  of  IBM  in  its  full  breadth,  but  supply  substitutability  must 
be  and  has  been  recognized  to  the  extent  that  it  has  been  shown  by  the  evidence 
to  have  influenced  actual  competitive  conditions  in  any  market. 

C12.  No  proper  application  of  the  criteria  of  substitutability,  exchangeability, 
or  elasticity,  supports  the  defendant's  position  that  we  are  concerned  with  only  a 
single  relevant  market  consisting  of  "electronic  data  processing  services  and 
equipment."  Moreover,  such  a  general  classification  in  the  realities  of  the  market- 
place and  on  the  record  before  this  court  would  be  designed  to  render  Section  2  of 
the  Sherman  Act  relatively  innocuous  and  ineffective  and  would  permit  the  de- 
fendant with  impunity  to  continue  to  monopolize  and  attempt  to  monopolize  a 
relevant  market  and  submarkets  one  by  one  by  unilateral  predatory  action  until 
the  entire  industry  could  be  irreparably  demoralized.  It  would  be  a  gross,  sweep- 
ing and  invalid  generalization  to  say,  as  IBM  contends,  that  it  "is  engaged  in  the 
manufacture,  sale  and  lease  of  data  processing  systems  and  that  such  economic 
power  as  it  may  have  is  determined  by  all  the  competitive  factors  affecting  the 
market  of  such  systems  .  .  .  because  of  the  variety  of  equipment  and  services 
which  may  be  used  to  serve  a  particular  data  processing  function  and  the 
variety  of  functions  which  said  services  and  equipment  can  serve  .  .  .",  and  "be- 
cause the  various  devices  which  comprise  a  data  processing  system  are  to  a 
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large  degree  built  from  common  electronic  and  electro-mechanical  components 
and  can  be  manufactured  by  application  of  an  essentially  common  technology  and 
production  facilities." 

C13.  Having  determined  on  the  facts  that  the  relevant  market  for  the  purposes 
of  this  case  cannot  be  reasonably  considered  to  be  the  EDP,  CPU  or  general  sys- 
stems  markets  in  general,  and  that  the  EDP  peripheral  market  as  a  whole  is  not 
an  ecDnomic  entity  or  market  within  which  real,  measurable  or  meaningful  com- 
petition exists,  the  legal  basis  for  tying  a  market  concept  to  the  products  of  a 
single  manufacturer  merits  further  discussion.  Every  manufacturer,  of  course,  is 
the  sole  producer  of  its  own  particular  product  or  product  line  and  certainly 
not  every  manufacturer  has  an  illegal  monopoly  with  regard  to  the  product  or 
I)roduct  line  that  it  manufactures.  But  a  manufacturer's  product  or  product  line 
may  constitute  a  relevant  product  market  for  the  purpose  of  Section  2  if  in  the 
realities  of  the  marketplace  widespread  competition  has  been  developed  around 
it  as  a  separate  economic  entity  recognized  and  acted  upon  by  the  manufacturer, 
competitors,  and  end-users  as  such.  United  States  v.  Aluminum  Co.  of  America 
148  F.  2d  416  (2d  Cir.  194.5),  supra,  (sole  domestic  producer  of  virgin  aluminum), 
see  Deterjet  Corp.  v.  United  Aircraft  Corp.,  211  F.  Supp.  348  (D.C.  Del.  1962) 
(sole  domestic  producer  of  a  hydromatic  propellor  system)  ;  United  States  v. 
Klearflax  Linen  Looms,  Inc.,  63  F.  Supp.  32  (D.  Minn.  1945)  (sole  domestic 
producer  of  linen  rug  materials).  And  components  of  a  manufacturer's  product 
or  product  system  and  their  direct  competition  may  constitute  a  relevant  prod- 
net  market.  Calnetics  Corporation  v.  Volkswagen  of  America,  Inc.,  348  F. 
^upp.  606  (CD.  Cal.  1972)  ;  Power  Replacements  Corp.  v.  Air  Preheater  Co.,  Inc., 
3.56  F.  Supp.  872  (E.D.  Pa.  1973)  ;  Deterjet  Corp.  v.  United  Aircraft  Corp.,  supra. 
To  treat  defendant's'  peripheral  products  as  immune  from  separate  market  con- 
sideration in  view  of  the  competition  focused  upon  them  would  recognize  an  im- 
munity in  favor  of  IBM  from  the  operation  of  the  antitrust  laws  akin  to  that 
it  unsuccessfully  sought  in  a  tying  framework,  since  here  also,  as  will  be  pres- 
ently noted,  it  has  avoided  the  proscription  of  Section  3  of  the  Clayton  Act 
in  predatory  action  equallv  anti-competitive.  See  International  Business  Ma- 
chines Corp.  V.  United  States,  298  U.S.  131  (1936) . 

C14.  Having  determined  that  the  relevant  market  for  appraising  IBM's  mar- 
ket power  in  this  case  is  the  market  for  peripheral  EDP  products  plug  com- 
patible to  IBM  CPU's  or  their  channels,  it  is  now  necessary  to  determine  whether 
the  plug  compatible  peripheral  EDP  market  can  or  should  be  subdivided  in 
appraising  IBM's  market  power.  Applying  criteria  gathered  from  the  cases 
cited  in  light  of  GrinncU  and  Brovn  Shoe,  it  is  concluded  that  the  sale  and  lease 
of  disk,  tape,  printer,  memory  and  communication  controller  type  peripheral 
products  that  are  plug  compatible  with  IBM  central  processing  units  are  separate 
and  distinct  relevant  submarkets  forming  parts  of  the  plug  compatible  peripheral 
EDP  market  and  within  which  IBM's  market  power  must  be  appraised.  In  these 
markets  I  have  found  that  while  the  business  of  leasing  companies  involving 
the  separate  lease  or  sale  of  such  plug  compatible  peripherals  should  be  included, 
the  systems  business  of  leasing  companies  should  not  be.  This  is  a  correlation 
of  the  finding  that  general  systems  or  CPU's  are  not  a  part  of  the  relevant  market 
or  submarkets  with  which  we  are  concerned.  Each  of  these  types  of  plug  com- 
patible products  performs  a  basically  unique  and  distinct  functions  when  utilized 
with  an  IBM  CPU. 

In  the  case  of  memories,  disks,  and  tapes,  the  storage  capacity,  data  rate, 
access  time,  media  or  lack  thereof,  storage  of  media,  cost  and  consequent  cost 
performance  and  customer  utilization  of  each  type  of  device  is  sufficiently  dis- 
tinct so  that  the  distribution  of  each  type  of  device  constitutes  a  separate  rele- 
vant product  submarket.  Particularly  should  this  be  recognized  imder  the  cir- 
cumstances as  shown  by  the  record.  In  the  sophisticated  complex,  and  organized 
maintenance  and  attempted  extension  of  its  dominant  position,  IBM  separately 
focused  its  market  analyses  and  competitive  responses  upon  and  against  this 
limited  market  and  these  several  submarkets  with  resulting  concentrated  im- 
pact. It  would  be  neither  realistic  nor  consistent  with  the  policy  of  the  antitrust 
laws  to  ignore  the  severance  and  separability  of  these  fields  of  competition  or  in 
more  broadly  defined  markets  to  leave  the  dominant  power  free  to  sharpshoot 
at  essentially  separate  and  distinct  components  and  to  eliminate  them  one  by 
one  shielded,  as  IBM  claims  the  right  to  be,  by  lack  of  control  of  the  entire 
EDP  market.  The  very  contention  of  IBM  that  it  should  be  free  to  launch  the 
"competitive  responses"  of  the  predatory  nature  appearing  here  against  its  plug 
compatible  competition  merely  because  it  may  not  have  equivalent  market  power 
in  the  general  systems  market  seems  a  confirmation  of  its  monopolistic  intent 
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in  the  narrower  markets.  Nor  do  we  think  it  to  be  any  valid  objection  to  the 
sub-classification  that  it  involve  competition  on  the  one  hand  of  a  single  corpo- 
ration ;  IBM's  activities  are  as  varied,  extensive  and  significant  as  those  of 
numerous  other  corporations  combined. 

C15.  From  its  found  predominant  market  shares,  the  court  infers  and  con- 
cludes that  IBM  had  and  exercised  monopoly  power  in  the  relevant  market 
and  submarkets  herein  defined.  Circumstantial  evidence  apart  from  that  relat- 
ing to  market  share  is  indicative  of  IBM's  market  power  in  the  relevant  market 
and  submarkets  as  they  have  been  defined.  Its  own  strategy,  investigations,  and 
planning  were  premised  to  an  important  degree  upon  the  assumption  that  it 
had  such  power.  The  very  predatoi-y  intent  with  which,  as  already  has  Ijeen 
found,  its  strategies  were  planned,  as  well  as  the  nature  and  direction  of  its 
competitive  responses,  strongly  suggest  a  consciousness  of  market  power  and 
a  determination  to  utilize  it  to  the  extent  that  it  was  considered  this  could 
be  done  without  a  breach  of  its  confidential  plans  or  its  becoming  involved  in 
legal  difficulties.  This  is  not  to  say  that  there  was  any  ruthless  or  nakedly 
aggressive  programs  contemplated  or  carried  out:  anything  that  was  done  by 
way  of  strategy  was  sophisticated,  refined,  highly  organized,  and  methodically 
processed  and  considered.  But  in  this  day  and  age  such  conduct  is  hai'dly  less 
acceptable  than  the  naked  aggressions  of  yesterday's  industrial  powers  if  un- 
lawfully directed  against  competition.  The  organized,  selective,  .snrttle 
sophisticated  approach,  indeed,  may  pose  more  danger  under  modern  conditions 
than  instantly  more  obvious  strategies. 

C16.  The  court  further  concludes  that  IBM  willfully  maintained  its  monopoly 
power  in  the  relevant  product  market  for  plug  compati!)le  peripheral  products 
and  in  the  relevant  product  submarkets  for  plug  compatible  disk,  tape,  printer, 
memory  and  communication  controller  type  peripheral  products. 

C17.  The  willful  maintenance  of  a  defendant's  monopoly  power  does  not 
require  that  the  defendant  specifically  intend  to  monopolize — that  is,  to  control 
prices  or  exclude  competition.  United  States  v.  Grinnell  ( "orp.,  Hupra.  Neither  the 
actual  exclusion  of  competitors  nor  the  realization  of  unreasonably  high  profits 
are  elements  essential  to  the  offense  of  monopolization.  United  States  v. 
Aluminum  Co.  of  America,  supra;  American  Tobacco  Co.  v.  United  States,  supni. 
A  specific  intent  to  monopolize  is  not  an  essential  element  of  the  offense  of 
monopolization.  It  is  sufficient  that  monopoly  power  is  willfully  acquired  or 
maintained  as  distinct  from  the  growth  or  development  in  a  consequence  of  a 
superior  product,  busines  acumen  or  historic  accident.  United  States  v.  Grinnell 
Corp,  supra;  United  States  v.  Griffith,  334  U.S.  100  (194S)  ;  United  States  v. 
Aluminum  Co.  of  America  supra. 

To  be  "willfully  maintained"  it  is  not  essential  that  monopoly  be  accomplished 
by  unreasonable  restraints  of  trade  or  predatory  practices.  Hanover  Shoe  v. 
United  Shoe  Mach..  supra;  United  States  v.  Grinnell  Corp..  supra;  United 
States  V.  United  Shoe  Machinery  Corp.,  110  F.  Supp.  295,  aff'd  per  curiam.  347 
U.S.  521  (1954)  ;  United  States  v.  Aluminum  Co.  of  America,  supra.  Such  prac- 
tices, of  course,  coupled  with  monopoly  power  may  underscore  and  often  char- 
acterize the  offense  of  monopolization  but  it  is  not  necessary  to  monopolization 
that  market  power  be  maintained  by  "maneuvers  not  honestly  industrial". 
United  States  v.  Aluminum  Co.  of  America,  supra.  The  requisite  willful  mainte- 
nance can  result  from  acquisitions.  United  States  v.  Grinnell  Corp.,  supra,  loans 
Twin  City  Sport-service,  Inc.  v.  Charles  O.  Finley  &  Co..  supra,  tlie  construriion 
of  new  capacity  to  absorb  consumer  demand.  United  States  v.  Aluminum  Co.  of 
America,  supra,  or  discriminatory  leasing  arrangements  in  extension  of  pat>^nt 
rights.  Peelers  Company  v.  'Wendt,  260  F.  Supp.  193  (W.D.  Wash.  1966).  And 
the  unlawful  maintenance  of  a  monopoly  can  be  accomjilished,  as  here,  also  by 
the  maintenance  or  raising  of  i)rices  on  CPU's  and  lowering  prices  on  plug 
compatible  peripheral  products  against  which  the  most  threatening  challenge  to 
an  existing  monopoly  position  liad  arisen  and  through  long-term  le.nses  with 
punitive  termination  provisions  to  cut  the  new  order  rate  of  plug  compatible 
competitors  for  a  time  by  almost  half. 

CIS.  Correspondingly,  the  court  concludes  that  .such  maintenance  of  IBM's 
monopoly  power  in  the  relevant  product  market  for  plug  compatible  peripheral 
products  was  not  the  result  of  IBM's  superior  skill,  foresight,  or  industry  and 
was  not  the  result  of  superior  products,  business  acumen  or  historic  accident. 
To  an  extent,  it  was  its  failure,  as  IBM  itself  recognized,  to  develop  new  tech- 
nology and  superior  performing  products  as  rapidly  and  effectively  at  is  had 
hoped,  and  the  capal)ility  of  plug  compatible  manufacturers  to  keep  abreast  of, 
and  in  limited  instances  surpass,  some  of  the  technological  developments  that 
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jeopardized  its  monopoly  position  in  the  relevant  product  market,  and  tliat 
motivated  it  to  undertal^e  predatory  pricing  and  long  term  leasing  to  stem  the 
growth  of  its  plug  compatible  competitors. 

Ciy.  Plaintiffs  contend  that  in  addition  to  the  unlawful  conduct  above- 
mentioned  there  were  "technological  obsolescence  through  mid-life  kickers"  and 
the  "tying"  of  its  peripheral  products,  including  memories  and  control  units;,  to 
its  CPU's  which  were  similarly  predatory.  While,  as  already  observed,  there 
is  some  evidence  that  actions  which  might  be  so  characterized  were  designed  to 
help  stem  the  growth  of  its  plug  compatible  competition,  we  conclude  that  pre- 
dominant evidence  demonstrates  that  they  really  represented  technological 
advancements,  a  desire  to  make  available  in  the  market  improved  devices  at 
the  earliest  practicable  time  even  though  other  improvements  were  contemplated 
as  soon  as  they  could  be  developed  and  other  legitimate  elforts  that  cannot 
be  fairly  regarded  as  predatory  within  the  contemplation  of  antitrust  policy. 

C20.  Defendant  points  out  that  "the  youth,  growth  and  technological  eliiuige 
of  the  electronic  data  processing  industry  render  improbable  the  acquisition  of 
monopoly  power"  and  that  the  "quality  of  economic  performance  ...  in  terms 
of  consumer  satisfaction,  product  innovation  and  price  reduction  is  indicative  of 
competition  and  not  monopoly  power."'  If  it  were  not  for  the  more  direct  and  per- 
suasive evidence  to  the  contrary,  and  the  fact  that  technological  dynamics  in 
this  remarkable  industry  are  adaptable  to  dynamic  antitrust  programs  and  ef- 
fects also,  these  considerations  would  be  persuasive.  But  antitrust  applications 
and  interpretations  must  not  be  inextricably  tied  to  entrenchments  of  long  stand- 
ing when  the  monopolization  can  be  accomplished  in  modern  context  and  par- 
ticularly in  such  industries  as  the  EDP  industry  by  fast  acting  strategies  and 
sophisticated  selectivity.  In  this  sense,  the  dynamics  of  the  industry  and  the 
intent  of  IBM  may  be  more  relevant  than  market  shares  :  ".  .  .  It  is  true  that  in- 
novation in  products  in  certain  industrial  areas  where  the  rate  of  innovation — 
and  consequently  of  obsolescence — is  rapid,  market  share  is  essentially  irrelevant 
to  a  judgment  of  market  power.  United  (States  v.  Columbia  Steel  Company,  .334 
U.S.  495  at  527-8.  It  is  no  answer  to  say  that  this  industry  is  the  youngest  in 
which  monopolization  has  ever  been  found  because  it  might  also  be  said  that 
here  rewards  from  monopolization  may  be  among  the  highest  and  the  opportunity 
in  view  of  its  rapid  technological  and  market  developments  perhaps  among  the 
greatest. 

C.  Attempt  to  monopolize 

C21.  Should  I  be  in  error  in  the  precise  delineation  of  the  relevant  market  and 
submarkets  or  mistaken  in  my  view  of  the  general  systems  business  of  leading 
companies  as  interchangeable  or  elastic  parts  of  these  mai'kets  and  submarkets, 
I  am  of  the  opinion,  nonetheless,  and  so  conclude,  that  attempted  monopoly  has 
been  clearly  made  out  by  plaintiffs  with  like  effect. 

C22.  I  do  not  agree  with  plaintiffs  tha  tin  an  attempt  to  monopolize  case  it  is 
unnecessary  to  establish  either  the  relevant  product  market  or  that  the  attempt 
involves  a  dangerous  probability  of  success.  Little  if  anything  is  found  in  several 
of  the  cases  cited  by  plaintiffs.  United  States  v.  E.  I.  Du  Pont  De  Nemours  &  Co., 
supra,  at  395  n.  23;  United  States  v.  Grinnell  Corp.,  236  F.  Supp.  244  (D.C.R.I. 
19r>4),  aff-d,  United  States  v.  Grinnell  Corp.,  384  U.S.  563  (1966)  ;  Union  Carbide 
and  Carbon  Corporation  v.  Nisley.  .300  F.2d  561  (10th  Cir.  1961)  ;  United  States  v. 
Consolidated  Laundries  Corporation,  291  F.2d  563  (2d  Cir.  1961),  reh'g  denied, 
291  F.2d  576;  and  Rawlins  v.  American  Oil  Co.,  Civil  Number  C-89-67  (D.  Utah 
1969)  (aj)peal  dismissed  by  reason  of  settlement),  to  support  plaintiffs"  view 
on  this  point.  Lessig  v.  Tidewater  Oil  Company,  327  F.2d  459  (9th  Cir.  1964),  and 
Industrial  Building  Materials,  Inc.  v.  Interchemical  Corp.,  437  F.2d  1336  (9th 
Cir.  1970),  also  cited  by  plaintiffs,  are  in  point  by  broad  expression  but  are  not 
convincing  in  view  of  subsequent  decisions  of  the  Ninth  Circuit,  Bushie  v.  Steno- 
cord  Corp..  460  F.2d  116  (9th  Cir.  1972)  :  Cornwell  Quality  Tools  Co.  v.  C.T.S. 
Co.,  446  F.2d  825  (9th  Cir.  1971),  and  for  other  reasons.  The  Tenth  Circuit  case 
of  Union  Carhide  and  my  American  Oil  perhaps  are  explainable  by  the  absence 
therefrom  of  any  focus  upon,  or  determinative  importance  of  the  point  there. 

C23.  In  any  event,  the  great  weight  of  current  authority  supr)Orts  the  relevant 
market  and  dangerous  probability  tests  in  attempts  to  monopolize  cases.  Walker 
Process  Equipment,  Inc.  v.  Food  Machinery  &  Chemical  Corp.,  382  U.S.  172 
(1965)  ;  American  Tobacco  Co.  v.  United  States,  328  U.S.  781  (1946)  ;  Agrashell 
Inc.  V.  Hammons  Products  Company.  479  F.2d  269  (8th  Cir.  1973)  ;  Bernard 
Food  Industries  Inc.  v.  Dietene  Co.,  415  F.2d  1279  (7th  Cir.  1969),  cert,  denied, 
397  U.S.  912   (1970)  ;  Central  Savings  and  Loan  Ass'n  v.  Federal  Home  Loan 
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Bank  Board,  422  F.2d  504  (Sth  Cir.  1970)  ;  Hiland  Dairy  Inc.  v.  Kroger  Co.,  402 
F.2d  9GS  (Sth  Cir.  1968),  cert,  denied,  395  U.S.  961  (1969)  ;  Kansas  City  Star  v. 
United  States,  240  F.2d  643  (8tli  Cir.  1957)  ;  Dobbins  v.  Kawasaki  Motors  Cor- 
poration, — F.  Siipp. (D.  Or.  No.  71-105,  June  15,  1973). 

C24.  Mr.  Baker,  Director  of  Policy  Planning  for  tlie  Antitrust  Division  of  the 
Department  of  Justice,  told  the  American  Bar  Association  last  year : 

"Monopolization  is  basically  a  structural  offense  and  therefore  relevant  mar- 
ket and  position  in  it  are  important  considerations.  Attempted  monopoly  is  basi- 
cally a  conduct  offense ;  and,  where  we  are  dealing  with  conduct  which  is  clearly 
predatory  and  unfaii',  there  is  no  public  policy  reason  for  protecting  it  from  judi- 
cial sanction.  To  eliminate  the  'dangerous  probability'  and  'market'  require- 
ments from  Section  2  attempt  to  monopolize  cases  would  make  it  a  much  more 
effective  tool  for  dealing  with  indefensible  single  firm  conduct."  Vol.  5  CCH  Trade 
Cas.  H  50.145  at  p.  55.247. 

Even  the  Department  position  does  not  suggest  a  belief  that  the  attempt  to 
monopolize  doctrine  has  already  become  the  "more  effective  tool"  hoped  for.  It 
may  well  be  that  a  complete  restatement  of  the  rule  of  American  Tohacco  is 
soon  due,  to  reach  abuses  that  thereby  may  be  masked  or  protected  in  future 
context.  But  in  view  of  the  justification  and  authority  for  applying  the  present 
formalization  to  the  present  situation  here  I  shall  not  assay  it.  Suffice  it  to  say 
now  that  under  the  presently  accepted  rule  the  precise  boundaries  of  relevant 
markets  and  the  likelihood  of  success  in  and  of  themselves  become  less  impor- 
tant in  attempt  to  monopolize  cases  as  aggressive  predatory  intent  and  conduct 
emerge  more  clearly.  See  Dobbins  v.  Kawasaki  Motors  Corporation,  supra,  and 
Power  Replacements  Corp.  v.  Air  Preheater  Co.,  Inc.,  supra.  And  the  precise  ar- 
ticulation of  the  rule  is  not  as  important  as  the  idea  of  likelihood  of  monopoliza- 
tion if  a  predatory  intent  remains  unchecked.  See  Kansas  City  Star  Company  v. 
United  States,  240  F.2d  643  (Sth  Cir.  1957). 

In  one  of  the  latest  cases  on  the  subject.  Power  Replacements  Coi-p-  v.  Air 
Preheater  Co.,  Inc.,  356  F.  Supp.  872  (E.D.  Pa.  1973),  the  plaintiff  alleged  among 
other  things  that  the  defendants  violated  Sections  2  of  the  Sherman  Act  in  con- 
nection with  the  sale  of  a  replacement  element  in  installations  of  air  preheaters. 
There  were  no  allegations  of  monopolistic  activity  in  the  manufacture  and  sale 
of  air  preheaters  themselves.  The  defendants  sold  around  90%  of  all  of  the 
regenerative  type  air  preheaters  sold  in  the  United  States,  which  were  the  most 
successful  type,  and  there  was  no  question  that  the.v  achieved  this  position  in 
the  market  lawfully.  The  focal  point  of  the  case  was  the  competition  in  the  sale 
of  replacement  elements  for  use  in  the  regenerative  type  of  preheaters  (Ljung- 
strom).  The  court  held  that  "(t)he  relevant  product  market  to  be  used  in  testing 
the  plaintiff's  claim  in  its  lawsuit  is  replacement  element  for  use  in  Ljungstrom 
Air  Preheaters". 

In  1963  the  defendant  Air  Preheater  Company  had  a  complete  monopoly  of 
the  air  preheater  replacement  business  (as  a  result  of  its  manufacture  of  the  pre- 
heater itself).  The  high  profitability  of  its  replacement  business  invited  compe- 
tition. The  users  of  heating  elements  because  of  defendants'  high  prices  looked 
around  for  competitive  alternatives  and  this  was  the  genesis  of  plaintiff's  bu.'ji- 
ness.  With  plaintiff's  entry  into  the  market,  the  defendants  gave  immediate 
attention  to  pricing  strategy,  believing  that  if  moderate  strategy  did  not  work 
it  was  a  "big  enough  operation  so  that  we  could  beat  this  comijetition  and  what- 
ever other  competition  might  develop  in  other  areas."  The  share  of  the  market 
to  be  expected  by  plaintiff  was  predicted  by  defendants  depending  on  the  latter 
strategies.  The  defendants  forecast  of  its  sales  of  the  market  "was  not  just  a 
prediction  but  the  percentage  it  set  for  itself  a.?  a  goal".  Among  other  sti-ategies 
defendants  coded  their  element  in  vew  of  the  previous  simple  description  and 
this  handicapped  the  plaintiff  in  working  up  a  bid  for  potential  customers.  The 
court  referred  to  presumption  of  market  control  flowing  from  command  of  a  high 
percentage  of  the  market  in  view  of  the  decided  cases  but  added: 

"In  the  present  case,  while  it  has  been  established  that  the  defendants  have 
managed  to  maintain  approximately  75%  of  the  business  known  to  them,  we 
have  not  been  provided  with  suflScient  evidence  to  compute  precise  percentages 
as  to  the  actual  share  of  the  market  for  each  company  during  each  year.  This 
was  no  comfort  for  the  defendants,  however,  since  we  had  concluded  that  Air 
Preheater's  power  to  exclude  the  competition  of  power  replacements  has  been 
proven  directly  so  that  no  inference  from  the  market  share  percentage  is 
necessary  .  .  . 
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"It  is  important  to  note  that  plaintiff  would  have  proven  a  violation  of  Section 
2  even  if  they  had  not  shown  tliat  success  rewarded  defendant's  attempt  to 
monopolize.  Plaintiffs  have  had  no  difficulty  in  establishing  that  Air  Preheater, 
while  possessing  a  significant  degree  of  market  power,  engaged  in  a  course  of 
conduct  which  was  likely  to  achieve  monopoly  power,  and  that  also  Air  Preheater 
committed  certain  commercially  unfair  acts  with  the  specific  intent  to  injure 
plaintiff  and  eliminate  competition,  thereby  proving  attempted  monopolization. 
See  Times  I'icayune  Publishing  Co.  v.  United  States,  345  U.S.  594,  73  S.Ct.  872, 
97  L.Ed.  1277  (1953)  ;  Lorain  Journal  v.  United  States,  342  U.S.  143,  72  S.Ct. 
181,  96  L.Ed.  162  (1951)." 

The  court  concluded  that  the  defendants  violated  both  Section  2  of  the  Sherman 
Act  and  the  Robinson-Patman  Act  but  limited  damages  because  of  the  insuffi- 
ciency of  plaintiff's  proof.  The  court  concluded  as  to  Section  2 : 

"Without  restating  the  evidence  contained  in  this  voluminous  record,  the  sum 
and  substance  of  our  findings  of  fact  number  55  to  81  is  that  since  the  latter  part 
of  1965  Air  Preheater  has  willfully  attempted  to  monopolize  the  replacement 
element  market  and  that  Air  Preheater  has  successfully  maintained  that  monop- 
oly power." 

C25.  I  find  the  last  mentioned  case  singularly  in  point,  and  persuasive  not  only 
with  respect  to  the  issue  of  relevant  markets  based  upon  the  product  of  a  single 
manufacturer,  but  covering  the  effect  of  proof  of  predatory  conduct  on  the  issue 
of  probability  of  monopolization.  If  the  old  "dangerous  probability  rule"  is  to 
be  literally  applied,  I  believe  that  it  can  be  deemed  satisfied  by  the  circumstances 
established  by  the  i-ecord  from  which  sufficient  market  dominance,  organizational 
capability  and  determination  to  control,  can  be  found  to  render  it  likely  to  the 
point  of  danger  that  IBM's  program,  if  unchecked,  will  maintain  or  achieve 
monopolization  in  the  relevant  market  and  submarkets,  whether  or  not  the 
business  of  leasing  companies  is  included  and  irrespective  of  the  precise  bound- 
aries of  any  reasonable  relevant  market  or  submarkets, 

C26.  Tlie  sum  total  of  all  evidence  must  be  considered  on  the  issue  of  predatory 
intent,  and  there  is  no  set  formula  for  such  a  finding.  Continental  Baking  Co.  v. 
Old  Homestead  Bread  Co.,  F.  2(1  (10th  Cir.  1973).  The  court  is  convinced  that 
the  sum  total  of  all  of  the  evidence  establishes  that  IBM  undertook  the  2319A, 
2319B.  FTP  and  memory  pricing,  with  specitic  and  predatory  intent  of  suppress- 
ing and  eliminating  its  plug  compatible  competition  and  that  such  conduct  taken 
pursuant  to  this  anticompetitive  purpose  in  fact  suppressed  and  eliminated 
IBM's  plug  compatible  comi)etition  to  a  substantial  extent.  Each  of  the  price 
cuts,  and  in  the  case  of  disk  drives  the  2319B/FTP  price  cuts  upon  price  cuts, 
were  expressly  formulated,  analyzed,  planned  and  aimed  by  IBM  specifically  at 
its  plug  compatible  competition.  Tape  price  cuts  were  substantial  and  were  below, 
and  were  planned  to  be  below,  the  prices  charged  by  IBM's  plug  compatible  com- 
petitors, including  Telex,  whereas  IBM  knew  that,  in  order  to  survive,  its  plug 
compatible  competition  would  have  to  charge  less  than  IBM  for  comparable 
products.  Price  cuts  through  the  P'^TP  were  accompanied  by  long  term  leases 
with  punitive  termination  provisions  planned  to  foreclose  IBM's  plug  compatible 
competition  from  a  substantial  share  of  the  plug  compatible  peripheral  market 
on  disks.  tai)e  and  printers  and  were  planned  by  IBM  to  foreclose,  and  did  fore- 
close. IB^I's  plug  compatible  competitors  from  access  to  most  of  the  plug  com- 
patible market  for  the  new  ,3330  type  disk  drives,  and  3420  type  tape  drives. 

At  the  time  IBM  was  aiming  its  price  cuts  and  long  term  lease  plans  at  its 
jilug  compatible  competition,  it  oft'set  those  price  cuts  by  price  increases  in  markets 
in  which  it  was  not  facing  plug  compatible  competition.  Memory  price  cuts  were 
aimed  in  important  part  by  IBM  at  its  plug  compatible  competition  and  had  the 
effect  of  substantially  suppressing  plug  compatible  comi>etition  on  these  peripheral 
products.  While  the  so-called  control  and  memory  bundling  had  predominate 
technological  and  marketing  objectives  which  in  and  of  themselves  cannot  be 
regarded  as  unlawful,  even  this  action  was  motivated  in  part  b.v  IBM's  anti- 
competitive intent:  but  specifically  with  respect  to  the  memory  price  cut  lack  of 
any  such  justification  rendered  this  unadulterated  predator.v  action  in  my  opinion. 
All  of  these  actions  were  taken  by  a  competitor  having  a  major  sliare  of  the  plug 
compatible  peripheral  market  and  submarkets.  of  enormous  eccmomic  size  and 
jiower  and  with  the  studied  purpose  of  containing  the  competition  of  its  plug 
compatible  competition  which  was  lecognized  as  a  threat  to  its  market  domina- 
tion. The  record  leaves  little  room  to  doubt  that  this  course  of  conduct  did  not 
rei»resent  normal  competitive  reactions  to  be  countenanced  under  Section  2.  but 
willful  conduct  with  predatory  intent.  Here,  as  an  analogy  to  the  general  law  on 


5770 

attempts,  there  was  an  effort  and  intent  to  achieve,  or  maintain,  an  unlawful 
monopoly,  coupled  with  the  apparent  present  ability  to  do  so,  unless  checked,  in 
view  of  the  intransigence,  skill  and  organization  with  which  this  intent  was 
pursued ;  and  the  powerful  and  resourceful  base  from  which  the  program  was 
launched. 

C27.  Thus  by  unlawful  and  egregious  conduct  and  with  specific  intent  to  main- 
tain and  further  achieve  monopolization  under  circumstances  from  which  it  can 
be  and  is  fairly  inferred  that  there  was  a  dangerous  probability  of  unlawful 
monopoly  if  defendant's  conduct  remained  unchecked,  the  defendant  attempted 
to  monopolize  the  F:DP  market  for  peripheral  devices  and  each  part  thereof.  The 
court  further  finds  accordingly  that  defendant  has  been  guilty  of  violating  Section 
2  of  the  Sherman  Act  not  only  by  monopolization  but  by  an  attempt  to  monopolize. 
D.  Restraint  of  trade 

C28.  Plaintiffs  in  addition  to  their  claims  of  monopoly  and  attempt  to  monopolize 
under  Section  2  of  the  Sherman  Act  assert  that  under  Section  1  of  that  Act  IBM's 
FTP  and  ETP  agreements  with  their  users  covering  disks,  tapes,  printers  and 
•communication  controllers  constituted  agreements  in  unreasonable  restraint  of 
trade  in  violation  of  Section  1,  citing  Albrecht  v.  Herald  Co.,  390  U.S.  145  (196S). 
In  construing  the  Sherman  Act's  prohibition  against  contracts,  combinations  and 
■consiiiracies  "in  restraint  of  trade  or  commerce  among  the  several  states"  the 
-courts  have  long  applied  a  rule  of  limiting  the  reach  of  that  section' to  contracts 
■^:^•hich  unreasonably  or  unduly  restrain  trade.  Standard  Oil  Company  of  New 
Jersey  v.  United  States,  221  U.S.  1  (1911).  Every  contract  may  be  said  to  restrain 
trade  to  some  degree.  Applying  the  "rule  of  reason"  the  courts  have  separated 
from  such  ordinary  commercial  agreements  necessary  for  the  conduct  of  trade, 
f.vpes  of  contracts  which  fall  within  relatively  narrow  and  increasingly  well  de- 
fined categories  deemed  unreasonably  in  restraint  of  trade  either  as  a  matter  of 
law  or  fact.  Contracts  and  conduct  not  proscribed  by  Section  1  may,  and  in  this 
ease  do,  impinge  upon  the  inhibitions  of  Section  2.  I  have  concluded  that  the 
leases  in  question  would  not  be  unlawful  without  the  monopoly  power  held 
possessed  by  IBM  or  the  found  attempt  to  monopolize. 

C29.  Agreements  reached  under  IBM's  fixed  term  and  extended  term  plans  are 
commonplace  commercial  agreements  fixing  the  terms  and  conditions  upon  which 
users  may  lease  some  piece  of  electronic  data  processing  equipment  for  periods 
of  up  to  two  years.  The  terms  of  these  leases  are  limited  to  provisions  governing 
the  use  of  the  particular  equipment  under  lease.  They  impose  in  and  of  themselves 
no  restraints  on  the  freedom  of  the  lessee  to  trade.  They  do  not  obligate  the  lessee 
to  any  exclusive  dealing  arrangement.  They  do  not  obligate  the  lessee  to  purchase 
its  requirements  of  the  electronic  data  processing  equipment,  supplies  or  services 
from  IBM.  The  terms  of  leases  contain  no  "restraints"  of  the  kind  traditionally 
found  violative  of  Section  1  of  the  Sherman  Act.  The  terms  of  the  leases  are 
sliorter  than  leases  which  had  been  offered  by  IBM's  competitors,  including  plain- 
tiffs, for  some  time  prior  to  IBM's  adoption  of  the  fixed  term  and  extended  term 
plan.  In  a  different  context,  the  court  in  United  States  v.  United  Shoe  Machinery 
Corp..  110  F.  Supp.  295  at  297  (D.  Mass.  1953),  aff'd  per  curiam,  347  U.S.  521 
(1954),  mpra,  expressly  sanctioned  the  use  of  five  year  term  leases  despite  its 
conclusion  that  defendant  had  monopolized  the  market  for  shoe  machinery.  The 
court  concludes  that  the  leases  offered  by  IBM  pursuant  to  the  fixed  term  and 
extended  term  plans  are  not  contracts  in  restraint  of  trade  violative  of  Section  1 
of  the  Sherman  Act. 
E.  Integrated  functions  as  tying  agreements 

C30.  Plaintiffs  claim  that  the  integration  of  additional  memory  and  control 
functions  in  certain  System  370  central  processing  units  is  the  basis  of,  or  con- 
stitutes, tying  agreements  or  arrangements  violative  of  Section  1  of  the  Sherman 
Act  and  Section  3  of  the  Clayton  Act.  Section  3  of  the  Clayton  Act  prohibits  the 
sale  or  lease  of  goods  uv  commodities,  or  the  fixing  of  a  price  or  discount,  on  the 
condition  or  agreement  that  the  lessee  or  purchasers  thereof  shall  not  deal  in  the 
goods  of  a  competitor  where  the  effect  of  such  sale  or  lease  may  be  substantially 
to  lessen  competition  or  to  create  a  monopoly  in  any  line  of  commerce.  Section  3 
of  the  Clayton  Act  and  Section  1  of  the  Sherman  Act  have  been  applied  to 
proscribe  ".  .  .  the  forced  purchase  of  a  second  commodity  with  the  desired  pur- 
chase of  a  dominant  'tying'  product,"  Times-Picayune  Pub.  Co.  v.  United  States, 
345  U.S.  594,  (il4  (1953).  where  "a  party  has  suflacient  economic  power  with 
respect  to  the  tying  product  to  appreciably  restrain  free  competition  in  the  market 
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for  the  tied  product  and  a  'not  iusubstantial'  amount  of  interstate  commerce  is 
affected."  Northern  Pac.  R.  Co.  v.  United  States,  supra,  at  p.  6. 

For  purposes  of  Section  3  of  the  Clayton  Act  and  Section  1  of  the  Sherman  Act, 
'•.  .  .  a  tying  arrangement  may  be  defined  as  an  agreement  by  a  party  to  sell  one 
proiluet  but  only  on  the  condition  that  the  buyer  also  purchases  a  different  (or 
tied;  product  .  .  ."  Northern  Pac.  R.  Co.  v.  United  States,  supra,  at  5.  It  is  estab- 
lished by  these  authorities  that  for  a  commercial  arrangement  to  be  unlawful  as  a 
tying  agreement  under  Section  3  or  Section  1,  there  must  exist  two  distinct 
proLiucts  the  sale  of  which  is  linked.  This  does  not  mean  that  a  defendant  may 
avoid  judicial  scrutiny  under  Section  3  by  pretending  that  two  separate  and 
distinct  products  are  one.  Nor  can  tying  consequence  be  avoided  if  in  fact  there 
is  a  tying  agreement,  by  putting  it  in  the  form  or  an  innocuous  arrangement 
but  with  the  effect,  by  reason  of  tlie  products  involved,  or  requiring  the  purchase 
of  one  distinct  product  as  a  condition  for  the  acquisition  of  another.  However, 
where  a  court  is  dealing  with  what  is  physically  and  in  fact  a  single  product,  Sec- 
tion 3  does  not  contemplate  judicial  dissection  of  that  product  into  parts  and 
the  reconstruction  of  these  parts  into  a  tying  agreement.  Colorado  Pump  &  Supply 
Co.  v.  Febco,  Inc.,  472  F.  2d  (J37  (10th  Cir.  1973). 

Some  the  recent  cases  finding  or  not  finding  tying  arrangements  to  be  in- 
dicated sufficiently  explicate  the  governing  considerations  to  permit  disposition 
of  these  tying  contentions  on  the  basis  of  the  record.  Cole  v.  Hughes  Tool  Com- 
pany, 215  F.2d  924  (10th  Cir.  19-54)  ;  Dehydrating  Process  Co.  v.  A.  O.  Smith 
Corp.,  292  F.2d  653  (1st  Cir.  1901)  :  MDC  Data  Centers  v.  International  Business 
Mach.  Coi-ii.,  3-!2  F.  Supp.  502  (E.D.  Pa.  1972)  ;  same,  352  F.  Supp.  03  (1972)  ; 
United  States  v.  Jerrold  Electronics  Corp.,  187  F.  Supp.  545  (E.D.  Pa.  1960),  aff'd 
per  CHrimn,  365  U.S.  567  (1961).  Cf.  Jerrold  Electronics  Corp  .v.  Wescoast 
Broadcasting  Co.,  341  F.2d  6.53  (9th  Cir.).  cert,  denied.  382  U.S.  817  (196.5)  ; 
Citv  Sportservice.  Inc.  v.  Charles  O.  Finley  and  Co.,  supra;  Stavrides  v.  Mellon 
N.-irional  Bank  &  Trust  Company,  a.lS  F.  Supp.  1072  ( W.D.  Pa.  1973)  ;  McMackin 
v.  Schwinn  Bicycle  Company,  3.54  F.  Supp.  1154  (X.D.  111.  1973)  ;  Falls  Church 
Bratwursthaus  v.  Bratwursthaus  M.  Corp.,  354  F.  Supp.  1237  (E.D.  Va.  1973)  ; 
Anderson  v.  Home  Style  Stores,  Inc.,  358  F.  Supp.  253  (E.D.  Pa.  1973).  See  also 
International  Business  Machines  Corp.  v.  United  States.  298  U.S.  131,    (1936). 

C31.  Control  of  memory  function  has  Ijeen  integrated  with  processing  func- 
tions over  a  long  period  of  time  in  varying  degrees.  Technological  progress  in  com- 
ponent miniaturization  has  made  possible  the  integration  of  additional  memory 
and  control  functions  and  such  additional  integration  has  made  possible  cost 
reductions  and  enhanced  utility.  The  integration  of  which  plaintiffs  complain  in- 
volves in  form  or  substance  no  tying  of  the  sale  or  lease  of  one  product  to  that 
of  jinotlier.  To  ride  otherwise  would  enmesh  the  courts  with  technical  and  un- 
certain inquiry  into  the  technological  justifiability  of  functional  integration  and 
cast  unfortunate  doubt  on  the  legalit.v  of  product  innovations  in  serious  detriment 
to  the  industry  and  without  any  legitimate  antitrust  purpose.  The  integrated 
control  in  the  System  370  is  wholly  optional.  IBM  c<mtinues  to  offer  central 
proces.sing  units  without  integrated  controllers.  Customers  remain  free  to  lease 
such  processing  units  and  to  lease  independent  controllers  from  IBM.  Telex,  or 
whomsoever  they  choo.se.  The  court  concludes  that  the  integration  of  additional 
controller  and  memory  functions  in  the  System  370  central  processing  units  does 
not  constitute  a  tying  agreement  violative  of  Section  3  of  the  Clayton  Act  or 
Section  1  of  the  Sherman  Act. 

C32.  Nor  do  IBM's  Fixed  and  Extended  Term  Plan  leases  constitnte  tying 
agreements  in  violation  of  Section  3  of  the  Clayton  Act  or  Section  1  of  the  Sher- 
man Act.  It  has  already  been  determined  that  these  plans  were  unlawfully  utilized 
by  the  defendant  with  intent  to  maintain  and  protect  its  monopoly  control  and  in 
this  sense  they  were  illegal.  Acts  which  are  in  themselves  legal  lose  that  character 
when  they  become  constituent  elements  of  an  unlawful  scheme.  Continental  Ore 
Co.  v.  Union  Carbide  &  Carbon  Co..  370  U.S.  690  (1962).  However,  apart  from  the 
ifft-nses  of  monopolization  and  attempts  to  monopolize  under  the  circumstances  of 
this  case  nothing  can  be  seen  in  the  leases  in  and  of  themselves  which  would  con- 
stitute a  tying  arrangement  within  the  ])rohibitions  of  Section  3  of  the  Clayton 
Act  or  Section  1  of  the  Sherman  Act.  They  did  not  require  the  lessees  to  lease 
any  other  equipment  from  IBM.  They  did  not  impo.se  any  exclusive  dealing  obli- 
gations on  the  lessees.  They  did  not  require  the  lessees  to  secure  their  require- 
ments of  data  processing  services  or  equipment  from  IBM.  The  leases  contain  no 
covenants  which  directly  or  inferentially  impose  any  tying  restrictions  on  lessee. 

The  facts  that  the  Fixed  lYrm  and  Extended  Term  plans  apply  to  some  but  not 
all  of  the  data  processing  eciuiimient  and  services  does  not  effe<-t  a  tying  restric- 
tion. A  le.ssee  of  a  piece  of  IBM  equipment  pursuant  to  the  Fixed  Term  or  Ex- 
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tended  Term  plan  remains  free  to  select  whatever  other  data  processing  equip- 
ment or  services  he  desires  without  any  contractual  restriction.  The  fact  that 
his  choice  is  limited  to  equipment  compatible  with  his  requirements  and  may  be 
influenced  by  the  type  of  other  equipment  he  may  independently  have  does  not 
in  my  judgment  transform  the  lease  into  a  tying  agreement.  The  fact  that  a  lessee 
can  lease  IBM  equipment  under  the  Fixed  Term  or  Extended  Term  plan  at  a  price 
which  is  lower  than  that  offered  under  the  IBM's  30  day  lease  does  not  trans- 
form such  plan  leases  into  tying  agreements,  this  situation  having  l»ecome  sig- 
nificant only  in  connection  with  the  monopolization  or  attempted  monopolization 
findings.  The  fact  that  the  reduced  prices  offered  may  induce  a  user  to  utilize 
IBM  equipment  and  that  this  utilization  will  aft'e<-t  his  decision  i-oncerning  other 
equipment  lie  may  wish  to  use  does  not  establish  a  tying  agreement  in  my  judg- 
ment. A  user's  choice  of  equipment  is  inevitably  aft'ected  by  e<piipment  he  is  cur- 
rently using  and  limited  by  the  alternatives  which  the  industry  can  make  avail- 
able. To  rule  otherwise  might  serve  to  transform  most  leases  of  a  producer's 
goods  into  a  tying  agreement.  The  coxirt  concludes  that  leases  entered  into  pur- 
suant to  IBM's  Fixed  Term  and  Extended  Term  Plans  do  not  constitute  tying 
agreements  violative  of  Section  o  of  the  Clayton  Act  or  Section  1  of  the  Sheinnan 
Act,  notwithstanding  their  utilization  in  violating  Section  2  of  the  Sherman  Act. 

F.  Injury  and  damage  front  anfitriist  violations 

C33.  Recovery  under  the  Sherman  Act  is  limited  to  a  person  who  has  been 
"injured  in  his  business  or  property  by  reason  of"  violation  of  the  antitrust  laws. 
15  U.S.C.  §  15.  The  plaintiffs  have  the  burden  of  proving  that  they  have  in  fact 
been  injured  and  that  the  injury  was  caused  by  the  defendiinfs  unlawful  conduct. 
They  are  required  to  establish  with  reasonable  probability  a  causal  connection 
between  defendant's  allegedly  wrongful  acts  and  some  loss  of  anticipated  revenue. 
If  all  of  a  plaintiff's  loss  is  caused  indei>endent  of  any  unlawful  act  of  a  defendant 
by  such  factors  as  lawful  economic  competition  in  the  marketi)lace,  Dollac  Cor- 
poration V.  Margon  Corporation,  164  F.  Supp.  41  ( D.X..I.  l'J.58),  aff'd,  275  F.2d 
202  (3d  Cir.  1960),  inefficiency,  unfavorable  market  conditions,  or  customer  dis- 
satisfied. As  Judge  Doyle  aptly  stated  for  the  court  in  Westric  Battery  Company 

V.  Standard  Electric  Co.,  —  F.2d  (10th  Cir.  No.  72-1734.  July  6,  1973),  an 

injured  party  ".  .  .  is  entitled  to  be  compen.sated  for  losses  attributable  to  the 
injury  inflicted,  but  is  not  entitled  to  earn  a  profit  or  necessarily  to  come  out 
wiiole  because  some  of  its  troubles  could  be  attributable  to  causes  other  than  the 
defendant's  separators.  It  must  be  emphasized  that  it  is  only  the  damages  flow- 
ing legally  from  the  defendant's  misdeeds  which  count.''  See  also  Herman  Sch- 
wabe.  Inc.  v.  United  Shoe  Machinery  Corp.,  297  F.2d  (2d  Cir.),  cert,  denied,  369 
U.S.  865  (1962)  ;  Baush  Mach.  Tool  Co.  v.  Aluminum  Co.  of  America,  79  F.2d  217 
(2d  Cir.  1935)  ;  Momaud  v.  Universal  Film  Exchanges.  172  F.2d  37  (1st  Cir. 
IMS),  cert,  denied,  336  I".S.  967  (1949)  ;  General  Electric  Credit  Corporation  v. 
Grubbs.  478  F.2d  53  (5th  Cir.  1973). 

C34.  Mindful  of  plaintiffs'  burden  and  various  limitations  and  qualifications, 
and  recognizing  that  many  of  Telex's  financial  difficulties  have  resulted  from  the 
inherent  nature  of  its  business  of  producing  products  functionally  equivalent  to 
those  first  produced  by  IBM,  competition  by  firms  other  than  IBM,  delay  in  the 
introduction  of  new  products,  product  performance,  maimgerial  errors,  resistance 
to  its  penetration  of  IBM  trade  secrets,  and  operational  difficulties  to  lie  expected 
in  the  industry,  yet  in  my  judgment  the  preponderance  of  the  evidence  before  me, 
referred  to  in  my  findings,  compels  the  conclusion  that  IBM's  unlawful  conduct 
in  violation  of  Section  2  of  the  Sherman  Act  has  had  not  only  substantial  but 
severe  impact  upon  the  plaintiffs'  business  and  that  this  impact  is  estalilished 
with  certainty  adetpiate  to  satisfy  plaintiff's'  burden  of  proving  impact  or  injury. 
With  respect  to  the  amount  of  plaintiffs'  damages  the  evidence  is  not  as  clear. 
The  court  recognizes  that  an  antitrust  plaintiff"  has  no  obligation  to  prove  his 
damages  with  absolute  certainty.  A  plaintiff  does,  however,  have  the  burden  of 
offering  evidence  upon  which  the  court  reasonably  may  base  its  damage  conclu- 
sions, having  in  mind  that  the  defendant  should  not  be  permitted  to  capitalize 
upon  the  eff'ect  of  its  unlawful  acts  in  rendering  precise  damage  computations 
difficult,  nor  should  the  plaintiffs  be  awarded  damages  which  are  merely 
speculative. 

C35.  The  court,  having  concluded  that  the  defendant  has  violated  Section  2 
of  the  Shernmn  Act  and  that  by  reason  of  such  violations  and  as  a  proximate  re- 
.sult  lliereof  the  i)laintiffs  Telex  and  Telex  Computer  Coriioration  have  been 
caused  damage  in  tlieir  business  and  property,  is  called  upon  to  make  a  reasfin- 
able  approximation  ot  the  damages  to  which  plaintiffs  are  entitled  if  and  to  rhe 
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extent  that  there  is  evidence  in  the  record  reasonably  permitting  this.  Zenith 
Radio  Corp.  v.  Hazeltine  Research,  401  U.S.  321  (1071)  ;  Bigelow  v.  RKO  Radio 
Pictures,  327  U.S.  251  (1946)  ;  Continental  Baking  Company  v.  GUI  Homestead 
Bread  Co.,  F.2d  (10th  Cir.  1973)  ;  Kobe,  Inc.  v.  Dempsey  Pump  Co.,  198  F.2d 
416  (10th  Cir.)  Gcrt.  denied,  344  U.S.  837  (1952).  As  was  stated  in  the  Continental 
Baking  opinion : 

"However,  in  cases  such  as  this  the  courts  have  repeatedly  and  consistently 
held  the  plaintiff  to  a  lower  standard  of  proof  than  he  is  nominally  required  to 
make  .  .  .  'The  most  elementary  conceptions  of  justice  and  public  ixilicy  reipiire 
that  the  wrongdoer  shall  bear  the  risk  of  umertainty  which  he  has  all  along 
created'  [Biglow  v.  RKO  Radio  Pictures,  Inc..  supra]  '.  .  .  This  position  was  re- 
cently reaffirmed  by  the  Supreme  Court  in  Zenith  ..."  It  has  been  otherwise 
stated :  'Having  best  establishetl  the  factum  of  damages,  the  amount  thereof  may 
be  fairly  approximated  .  .  .'  "  Continental  Baking  Co.  v.  Old  Homestead  Bread 
Co.,  supra. 

C56.  The  court  may  measure  loss  of  profits  by  use  of  projections  or  forecasts 
of  future  business  made  in  the  regular  and  ordinary  course  of  business,  AutoAvest, 
Inc.  V.  Peugeot,  Inc.,  434  F.2d  556  (2d  Cir.  1970).  I  have  found  that  the  damage 
evidence  adducetl  by  Telex  is  insufficient  to  support  the  full  amount  of  its  claim 
based  upon  the  Telex  forecasts.  The  relation  between  its  claim  for  $257.7  million 
in  lost  profits  or  diminution  of  market  share  and  any  action  of  IBM  involves  dif- 
ficult questions  quantitatively  and  corresponding  problems  of  law.  Plaintiffs' 
claims  rest  upon  the  November,  1970,  forecast  which,  as  the  court  has  found,  in- 
volves some  (luestionable  features,  and  projected  a  higher  total  than  any  other 
forecast  by  Telex  for  those  products.  The  January  12,  1972,  forecast,  against 
which  the  earlier  forecast  was  compared,  was  the  lowest  forecast  Telex  ever 
made  for  the  selected  products.  The  November,  1970,  forecast  was  revi.sed  down- 
ward almost  immediately  and  the  January,  1972.  forecast  would  have  recpiiretl  a 
compound  annual  growth  of  67%  which  was  beyond  the  ability  of  Telex  to  have 
achieved,  in  the  court's  judgment.  Moreover,  the  computations  of  Telex's  damage 
witnesses,  l)ased  on  the  two  forecasts,  assume  that  every  variation  in  the  number 
of  units  forecast  were  caused  by  the  unlawful  acticms  of  IBM.  The  evidence  as 
to  other  components  of  plaintiffs'  damage  claims  also  have  required  weighing 
and  evaluating,  as  has  been  done  in  the  findings  with  the  factual  results  indi- 
vated  therein.  It  is  believed  that  these  factual  determinations,  along  with  the 
other  findings  made,  are  supported  by  substantial,  indeed,  preponderating  evi- 
dence. 

C37.  Fluctuation  in  Telex's  stock  market  prices  on  the  basis  of  which  Telex 
asserts  that  '$149.9  million  in  damages  is  indicatetl  is  equivocal  as  proof  of  dam- 
ages proximately  resulting  from  IBM's  unlawful  action,  but  is  supportive  to  a 
degree.  There  is  substantial  reason  for  attributing  at  least  a  part  of  this  loss  to 
other  causes.  The  court  has  determined  also  that  Telex's  attempt  to  comi>are 
earnings  for  different  periods  on  the  basis  of  information  shown  in  tax  retunis 
must  be  carefully  weighted  because  of  the  distinctions  between  the  applica- 
tion of  the  principles  of  tax  accounting  and  other  generally  accepted  account- 
ing principles,  the  differences  in  Telex's  own  method  of  tax  and  financial  ac- 
counting and  certain  inconsistencies  in  Telex's  comparison  of  1971  and  1972  tax- 
able income  revenues  and  expenses.  In  addition,  it  is  apparent  that  Telex's  1971 
and  1972  tax  returns  cover  subsidiaries,  divisions  and  transactions  not  involved 
with  Telex's  domestic  EDP  business.  Telex's  income  statements  do  irot  afford 
any  precise  basis  for  damage  c<nuputations  because  they  fail  to  match  revenues 
with  expenses  in  accordance  with  customary  accounting  principles  and  reflect 
a  significant  change  in  Telex's  accounting  methods  effective  April  1,  1970,  to- 
gether with  a  number  of  fluctuations  due  to  causes  which  are  extraneous  to  this 
litigation  and  unrelated  to  the  competitive  behavior  of  IBM;  but,  again,  they 
do  not  api>ear  to  be  inconsistent  with  the  findings  made  here. 

("38.  I  have  been  unable  to  accept  plaintiffs'  damage  figures  on  their  face  as 
indicating  the  amount  to  which  they  are  entitled  :  it  is  clear  that  a  portion  is 
attributable  to  causes  for  which  IB:M  has  no  accountability  and  that  they  are 
magnified,  if  not  distorted,  by  the  circumstances  indicated.  It  is  equally  clear  that 
lilaintiffs  have  sustained  serious  impact  and  have  suffered  sub.stantial  damages 
proximately  caused  by  the  unlawful  conduct  of  IBM  as  herein  found.  In  short, 
plaintiffs  have  claimed  too  much,  and  they  have  failed  to  directly  prove  what 
lart  of  their  claimed  damages  was  caused  by  acts  for  which  defendant  is  legally 
resiionsible.  But  l)e('ause  of  the  complicated  damage  picrure.  resulting  in  import- 
ant part  from  defendant's  unlawful  action,  it  is  unlikely  that  anymore  specific 
damage  evidence  coidd  be  submitted  short  of  plaintiffs"  conceding  the  excessive 
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uatiire  of  its  claims  and  introducing  expert  testimony  or  other  evidence  seelving 
to  sustain  its  claims  on  a  more  moderate  and  realistic  basis. 

C39.  The  question  remains  whether  these  circumstances  preclude  any  and 
all  recovery  by  the  plaintiffs  or  wliether  tlie  court  upon  the  basis  of  the  evi- 
dence before  it  can  reasonably  approximate  plaintiffs'  damages  for  wliich  the 
defendant  is  legally  responsible.  Juries  frequently  are  called  upon  to  make 
reasonable  approximations  within  the  perimeters  of  parties'  claims,  and  it  has 
not  been  thought  fatal  to  their  verdicts  that  the  amount  awarded  did  not  pre- 
cisely correspond  with  the  claims  or  expert  testimony,  but  represented  an  accept- 
ance of  the  claims  in  part. 

The  judgment  of  a  court  sitting  without  a  jury,  to  put  the  matter  modestly 
as  an  opinion  of  a  court,  should  be  at  least  as  perceptive  and  fair  in  weighing 
the  various  points  and  counteriioints  with  reference  to  the  amount  of  damages. 
Notwithstanding  the  obligation  of  a  court  sitting  without  a  jury  to  make  tindings 
of  fact  beyond  a  general  verdict,  it  has  been  concluded  here  that  detailed  and 
minute  findings  weighing  and  allocating  portions  of  claims  going  to  make  up  the 
finding  of  the  ultimate  fact  of  damage  would  be  a  mechanical  process  which 
would  be  unrealistic  and  of  no  more  validity,  if  as  much,  as  finding  by  fair 
and  reasonable  approximation  in  the  judgment  of  the  court  the  total  damages 
which  the  court  is  convinced  the  plaintiffs  have  suffered  us  a  direct  and  proxi- 
mate result  of  the  unlawful  acts  of  the  defendant.  iStory  Parchment  Co.  v. 
Patterson  Parchment  Paper  Co.,  282  U.S.  5.i.5  (1931)  :  Agrashell,  Inc.  v.  Ham- 
mons  Products  Company,  479  F.2d  269  (Sth  'Cir.  1973)  Continental  Baking 
Co.  V.  Old  Homestead  Bread  Co.,  supra  ;  Locklin  v.  Day-Glo  Color  Corporation, 
429  F.2d  873  (7th  Cir.  1070),  cert,  denied,  400  U.S.  1020  (1971)  ;  DeVries  v.  Starr, 
393  F.2d  9  (10th  Cir.  19(58).  See  also  Perkins  v.  Standard  Oil  Co..  395  U.S.  642 
(1969).  Cf.  Continental  Ore  Co.  v.  Union  Carbide  &  Carbon  Co.,  370  U.S. 
(1962)  ;  Autowest  Inc.  v.  Peugeot,  Inc.,  434  F.2d  556  (2d  Cir.  1970)  :  Flintkote 
Company  v.  Lysfjord,  246  F.2d  36S  (9th  Cir.).  cert,  denied.  355  U.S.  S3.".  (1957)  ; 
Shannon  v.  Shaffer  Oil  &  Refining  C(-.,  51  l'.2d  878  (10th  Cir.  J9.{1)  ;  Peter  v. 
Union  Oil  Company  of  California.  328  F.  Supp.  998  (CD.  Cal.  1971). 

C40.  I  have  endeavored  to  weigh  and  consider  all  of  the  circumstances  as 
shown  by  the  evidence  relating  to  the  amount  of  plaintiffs'  damages  with  the 
object  of  fixing  the  amoimt  determinable  on  the  basis  of  a  fair  preponderance  of 
the  evidence,  and  with  the  view  of  discounting  any  amount  which  could  be 
deemed  speculative  or  a  matter  of  sumiise,  or  properly  deductible  expense,  but 
fixing  the  maximum  amount  of  damages  which  can  be  said  without  speculation 
or  conjecture  to  have  been  suffered  by  plaintiffs  as  a  proximate  result  of 
defendant's  unlawful  actions  as  herein  found.  I  have  sought  to  eliminate  ad- 
vantage on  the  part  of  tlie  plaintiffs  stemming  from  the  speculative  nature  of 
some  of  their  proof  and  yet  not  to  penalize  them  for  uncertainties  in  the 
proof  stemming  from  the  unlawful  acts  of  the  defendant. 

C41.  The  court  concliules  within  the  perimeter  of  the  proof  that  Telex  and 
Telex  Computer  Corporation  have  sustained  damage  to  their  business  as  a 
proximate  result  of  defendant's  violations  of  Section  2  of  the  Sherman  Act  in  the 
total  sum  of  $117,500,000,  which  amount  must  be  trebled  as  required  by  law :  and 
the  jdaintiffs  are  therefore  entitled  to  judgment  against  IBM  in  the  total  amount 
of  .^352,500.000,  plus  reasonable  attorneys"  fees  which  the  court  shall  determine 
upon  notice  and  hearing,  and  for  their  costs  incurred  in  prosecuting  this  action. 
It  is  believed  and  found  that  any  greater  amount,  although  supported  by  some 
evidence,  would  be  speculative  and  not  supported  by  preponderant  evidence 
applying  the  rule  of  liberality  enjoined  by  the  authorities.  Weighing  all  relevant 
factors  it  is  believed  that  any  less  amount  would  be  contrary  to  the  preponder- 
ance of  the  evidence  and  accordingly  also  a  miscarriage  of  justice. 

G.  Equitable  antitrust  relief 

C42.  Any  person,  firm,  corporation  or  association  shall  be  entitled  to  sue  for 
and  have  injunctive  relief  against  threatened  loss  or  damage  by  a  violation 
of  the  antitrust  laws  in  harmony  with  established  principels  of  equity.  15 
U.S.C.  §  26.  Accordingly,  it  must  i)e  determined  what  equitable  relief,  if  any. 
should  lie  granted  in  favor  of  the  plaintiffs  and  against  the  defendant  for  the 
protection  of  plaintiffs'  rights  in  the  futiire  and  in  reasonable  enforcement  of  the 
antitrust  laws  in  the  public  interest.  United  States  v.  Grinnell  Corporation,  384 
U.S.  .5()3  (1966).  supra;  Reynolds  Metals  Company  v.  F.T.C.  309  F.2d  223 
(D.C.  Cir.  1962).  supra:  United  States  v.  Aluminum  Co.  of  America,  148  F.2d 
416  (2d  Cir.  1945).  supra;  Zenith  Radio  v.  Hazeltine,  395  U.S.  100,  on  remand, 
418  F.2d  21  (7th  Cir.  1969)   rev'd  on  other  grounds,  401  U.S.  321   (1971)  ;  Bed- 
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ford  Cut  Stone  Co.  v.  Journeyman  Stone  Cutters',  Inc.,  274  U.S.  37  (1927)  ; 
Swift  &  Company  v.  United  States,  196  U.S.  375  (1905)  ;  United  States  v. 
Oregon  State  Medical  Soc.,  343  U.S.  326  (1952)  ;  United  States  v.  W.  T.  Grant 
Co.,  345  U.S.  629  (1953)  ;  Calnetics  Corporation  v.  Volkswagen  of  America,  Inc., 
353  F.  Supp.  1219  (CD.  Cal.  1973).  Injunctive  relief  sliould  not  be  utilized  when 
not  essential  for  the  protection  of  a  litigant's  rights  or  when  it  would  be  in- 
jurious to  the  public  interest  by  preventing  technological  developments  or  in 
aid  of  further  anticompetitive  conduct,  and  the  courts  unitormally  have  re- 
jected efforts  of  litigants  to  use  the  courts  to  create  or  enforce  illegal  agreements. 
See  Continental  W.  P.  Co.  v.  Louis  Voight  &  Sons  Co.,  212  U.S.  227  (1909)  ; 
Killv  V.  Kosuga.  35S  U.S.  516,  520  (19.59)  ;  Winston  Research  Corp.  v.  Minne- 
sota" Min.  &  Mfg.  Co.,  350  F.2d  134  (9th  Cir.  1965)  ;  Kentucky  Rural  Elec. 
Coop.  Corp.  v.  Melouey  Elec.  Co.,  2S2  F.2d  481.  482  (6th  Cir.  1960),  cert.  <!niied. 
865  U.S.  812  (1961)  ;  Ful-^'ue  Sales  Co.  v.  American  Optical  Co..  118  F.  Supp. 
517  (S.D.N.Y.  19.53)  :  Fartienfabriken  Bayer  A.  G.  v.  Sterling  Drug,  Inc..  307 
F.2d  207  Ckl  Cir.  1962 ) .  cert,  denied,  372  U.S.  929  (1963)  ;  United  States  v.  Colum- 
bia Artists  Management.  Inc..  1963  CCII  Trade  Cas.  Ij  70,955  (S.D.N.Y.  1963). 
Nor  should  the  court  unnecessarily  involve  itself  in  the  task  of  the  administration 
of  prices,  product  designs  and  technological  applications  or  other  functions 
neither  contemplated  under  the  antitrust  laws  nor  properly  performed  by  the 
judiciary.  See  Booth  v.  American  Telephone  and  Telegraph  Company,  253  F.2d 
57.  5S  (7th  Cir.  li)58)  :  Montana-Dakota  Utilities  Co.  v.  Northwestern  Public 
Service  Co..  3^1  U.S.  246  (1951)  ;  United  States  v.  Pullman  Co.,  64  F.  Supp.  108, 
no  (E.D.  Pa.  1945),  affUl  per  curiam,  .3:',0  U.S.  806  (1947). 

C43.  Applying  t!ie  established  principles  of  these  oases  to  the  facts  found, 
and  in  reasonable  relief  to  the  plaintiffs  and  protection  to  the  public,  the  decree 
htn-ein  should  contain  the  following  equitable  remedies  on  the  plaintiffs'  anti- 
trust claims : 

(a;  The  defendant  should  be  permanently  enjoined  from  enforcing  or  collect- 
ing any  contractually  specified  penalty  payments  which  it  otherwise  might  be 
entitled  to  collect  because  of  termination  upon  ninety  days'  notice  of  any 
long  term  lease  agreements  heretofore  entered  into  between  1MB  and  any  of 
its  end-user  customers,  including  but  not  limited  to  IBM  Fixed  Term  Plan  leases, 
Extended  Term  Plan  leases  and  Term  Lease  Plan  leases.  For  a  period  of  three 
year^.  from  and  after  the  date  of  this  judgment  it  should  be  enjoined  and 
pmhibited  from  including  in  any  lease  agreement  for  electronic  data  processing 
products  for  terms  in  excess  of  90  days  any  provision  requiring  payment  of  ajiy 
liquidated  damages  or  penalty  because  of  a  customer's  earlier  termination  of 
.^•aid  lease  agreement. 

(ill  The  defendant  should  be  enjoined  and  required,  at  the  time  of  a  product 
rtnii.,uncement  concerning  any  peripheral  EDP  product,  or  at  the  time  of  release 
for  manufacturing  or  production,  whichever  first  occurs,  to  publicly  describe 
and  disclose  the  design  of  the  electronic  interface  for  such  product  essential 
for  connection  to  a  CPU  or  its  channel,  in  sufficient  detail  as*  to  render  reasonably 
feasible  the  reproduction  of  such  interface  by  other  qualified  manufacturers; 
and  within  60  days  from  the  entry  of  this  judgment  International  Business 
]\racliines  Corporation  should  be  ordered  to  .similarly  describe  and  disclose  the 
details  of  the  design  of  the  electronic  interface  for  each  System  370  peripheral 
EI  'I'  product  announced  heretofore. 

(CI  The  defendant  should  be  enjoined  and  i)rohibited  from  single  or  "bundled" 
pricin.g  of  memories  with  its  System  370  central  processing  units,  that  is.  from 
charging  a  single  price  for  both  the  central  processing  unit  and  the  memory, 
and  within  60  days  from  the  entry  of  the  judgment  lierein  IBM  shall  separately 
price  its  CI'U's  and  memories.  This  should  not  prohibit,  restrict  or  enjoin  IBM 
from  selecting  the  phy.-ical  locations  of  its  products  so  long  as  these  requirements 
and  rho.se  staled  in  the  next  succeeding  paragraph  are  followed. 

(d)  The  defendant  should  be  enjoined  and  required  to  separately  price  its 
functionally  different  products,  including  memories,  tape  products  and  their 
controllers,  disk  products  and  their  controllers,  printer  products  and  their 
controllers  and  communication  controllers  regardless  of  whether  it  elects  to  place 
such  products  in  single  cabinets  or  in  multiple  boxes  or  cabinets.  International 
Business  Machines  Corporation  is  further  enjoined  and  required  to  set  its  prices 
for  all  such  functionally  similar  EDP  products  by  using  and  applying  a  sub- 
stantially uniform  percentage  markup  over  actual  design,  manufacturing  and 
marketing  costs  as  between  such  integrated  and  separately  boxed  products. 

(e)  The  defendant  should  be  enjoined  from  adopting,  implementing  or  carr.v- 
ing  out  predatory   pricing,   leasing  or   other   acts,  practices   or   strategies   with 
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intent  to  obtain  or  maintain  a  monopoly  in  tlie  market  for  EDP  peripheral 
equipment  plug  compatible  to  its>  CPU's,  or  any  relevant  snbmarkets  thereof. 

(f)  The  court  should  decline  to  order  either  the  public  disclosure  by  IBM  of 
all  i)lanned  or  anticipated  product  enhancements,  or  the  divestiture  of  IBM's 
holdings,  for  the  reasons  more  fully  developed  in  the  findings,  supra. 

H.  Tefexs'  misappropriatioH.  of  trade  secrets  and  confidential  information — un- 
fair competition 

C44.  In  view  of  the  programmed  and  massive  invasion  by  Telex  of  IBM's 
trade  secrets  already  found,  it  is  not  deemed  necessary  here  to  analyze  the  law 
of  trade  secrets  in  general  or  to  discuss  tine  distinctions  and  qualifications  of 
which  I  have  been  mildful.  See  e.g..  Motorola,  Inc.  v.  Fairchild  Camera  «&  Instr. 
Corp..  F.  Supp.  (D.C.  Ariz..  March  13,  1973)  :  Sears,  Roebuck  &  Co.  v.  Stiffel 
Co.,  376  U.S.  225  (1964)  :  Compco  Corp.  v.  Day-Brite  Lighting,  376  U.S.  234 
(1964)  :  Sarkes  Tarzian,  Inc.  v.  Audio  Device.s,  Inc.,  166  F.  Supp.  250  (S.D. 
Cal.  1958).  aff'd,  283  F.  2d  695,  cei-t.  denied,  365  U.S.  869;  A.  O.  Smith  Corpo- 
ration V.  Petroleum  Iron  AVorks  Co.,  73  F.  2d  531  (6th  Cir.  1934).  The  facts 
here  go  beyond  the  mere  termination  of  employment  and  the  acceptance  of 
employment  from  a  competitor :  disclosures  to  employers  of  information  acquired 
during  the  course  of  pi-evious  employment  which  was  a  matter  of  general 
knowledge  or  information  as  it  might  be  retained  in  memory  ;  the  utilization 
of  skills,  expertise  and  general  technical  and  l)usiness  information  learned  in 
former  employment:  the  employment  of  "key"  employees  of  a  former  employer 
to  obtain  skills  and  knowledge  in  the  usual  course  of  businesis ;  the  obtaining  or 
disclosure  of  data  not  confidential  or  which  do  not  constitute  trade  secrets  rea- 
sonably protected  by  others;  information  disclosed  by  the  product.'^  marketed; 
the  disclosure  of  information  tliat  could  not  be  considered  to  have  been  "dis- 
covered" ;  the  disclosure  of  information  readily  available  from  other  sources ;  or 
matter.s  which  are  generally  known  in  the  trade  or  readily  discernible  by  those 
skilled  in  the  trade,  and  .such  circumstances. 

C45.  The  trade  secrets  or  confidential  information  found  here  clearly  fall 
within  the  definition  of  fornuda,  patterns,  business  plans,  compilations  of 
information  or  technical  knowledge  which  were  u.sed  in  IBM's  business,  which 
were  important  in  that  business,  which  were  treated  and  .sought  to  be  protected 
as  confidential  to  IBM  for  the  purposes  of  its  business,  and  which  entitled  IBM 
for  the  purpo.ses  of  its  business,  and  which  entitled  IBM  legitimately,  by  i-ea- 
son  of  its  exceptional  diligence,  technology  and  discovery  to  obtain  legitimate 
competitive  advantage  over  competitors  not  possessing  such  knowledge  or  in- 
formation and  not  able,  legitimately  and  within  a  rea.S'Onable  time  frame,  to 
obtain  it  otherwise.  Telex  obtained  these  trade  .secrets  from  IBM  by  a  massive 
and  pervasive  program  de.signed  to  induce  the  breach  of  known  obligations  of 
IBM  employees  or  former  employees.  That  such  information  or  part  of  it 
could  have  been  subsecpiently  procured  by  Telex,  given  enough  time  and  expense, 
by  independent  investigation,  research  or  experience,  did  not  ji;stify  Telex's 
conduct.  That  sul)sequent  to  the  invasion  of  IBM's  trade  secrets  a  portion  of 
tlie  information  in  tlie  cour.se  of  marketing  of  IBM  products  became  available  to 
the  public,  including  Telex,  did  not  excu.s-e  Telex's  conduct  in  the  first  instance 
nor  insulate  it  from  liability  to  both  monetary  and  equitalile  relief.  See  Restate- 
ment of  Torts  S  757  ;  Restatement  of  Agencies  §  39.5.  21  Okla.  Stat.  Ann  §  1730 
(Supp.  1968)  ;  Bancroft  Whitney  Co.  v.  Glen.  64  Cal.  2d  327,  49  Cal  Rptr.  825, 
411  P.2d  921  (1966)  ;  By-Buk  Co.  v.  Printed  CeUophane  Tape  Co.,  163  Cal.  App. 
157,  319  P.2d  247  (D.  Ct.  App.  2d  Dist.  1958)  ;  Sperry  Rand  Corporation  v. 
Rothlein,  241  F.  Sui)p.  549  (I).  Conn.  1964)  ;  Restatement  of  Tort.s,  §396;  Re- 
statement of  Agency  §312 ;  Ferroline  C<n-p.  v.  General  Aniline  &  Film  Corp., 
207  F.2d  912  (7th  Cir.  19.53).  rrrt.  denied.  347  ILS.  953  (1954)  ;  Atlantic  Wool 
Combing  Co.  v.  Norfolk  Mills,  Inc.,  357  F.2d  866  (1st  Cir.  1966)  ;  A.  H.  Emery 
Co.  v.  Marcan  Products  Corporation.  389  F.2d  11  (2(1  Cir.).  cert,  denied,  393 
IT.S.  835  (1968)  ;  Hulsenl)ush  v.  Davidson  Rubber  Company.  344  F.2d  730  (8th 
Cir.  1965),  rert.  denied.  283  U.S.  977;  Englehard  Industries,  Inc.  v.  Research 
Instrumental  Corpor.,  324  F.2d  347  (9th  (Mr.  19(53),  e<rt.  denied.  377  U.S.  923 
(1964);  Midland-Ross  Corporation  x.  Yokana,  293  F.2d  411  (3d  Cir.  1961): 
Schreyer  v.  Casco  I'roducts  Corp.,  190  F.2d  921  (2d  Cir.  1951).  cert,  denied.  342 
U.S.  913  (1952)  ;  Shellmar  Products  Co.  v.  Allen-Qualley  Co..  87  F.2d  104  (  7tli 
Cir.),  rert.  denied.  301  U.S.  695  (1937)  :  Standard  Brands  Inc.  v.  U.S.  Partition  & 
Packaging  Corp.,  199  F.  Supp.  1(>1  '  E.  1).  Wise  1961);  Sperry  Rand  Corpora- 
tion V  A-T-O,  Inc.,  557  F.2d  13S7    (4th  Cir.  1971),  cert,  denied,  405  U.S.  1017 
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(1072)  :  Monsanto  Chemical  Co.  v.  Miller,  IIS  TLS.P.Q.  74  (D.C.  Utah  lOoS)  ; 
Duhnqne  Products  Inc.  v.  Lemco  Corporation  227  F.  Supi).  lOS  (D.  ITtah  196;^). 

C46.  On  the  basis  of  the  facts  found  from  the  record,  it  is  concluded  that 
Telex  knowingly  induced  Mr.  James  to  breach  his  fiduciary  obligations  to  IBM 
and  willfully  niisaiJi)roi)riated  IBM's  trade  secrets  concerning  the  planning  of 
future  products,  to  IBM's  substantial  damage. 

C47.  The  court  concludes  that  Telex  knowingly  and  deliberately  misappropri- 
ated IBM  trade  secrets  in  the  design  of  the  Aspen  products  and  used  those 
secrets  in  marketing  its  (5420/6803  tape  products  to  IBM's  substantial  damage 
and  in  unjust  enrichment  to  Telex.  IBM  was  injured  by  Telex's  misappropria- 
tion of  the  Aspen  trade  secret  in  an  amount  to  be  reasonably  approximated  in 
relationship  to  IBM's  investment  in  the  Aspen  research  and  by  the  rental  reve- 
nues which  IBM  would  likely  have  enjoyed  but  for  the  early  marketing  of  Telex's 
0420/6S03  products. 

C48.  The  court  concludes  that  Telex  has  knowingly  sought,  obtained  and  used 
confidential  trade  secret  information  relating  to  IBM's  Merlin  and  FRIBND-2 
program  as  a  conscious  part  of  a  recruitment  effort  directed  to  IBM  employees 
l)ossessing  or  having  access  to  that  information.  Telex  recruited  and  hired 
these  IBM  employees  at  least  in  part  for  the  trade  secrets  they  had  or  knew. 
After  their  employment  Telex  disregarded  the  prior  agreements  between  these 
employees  and  IBM  and  used  these  trade  secrets  and  the  proprietary  FRIEND-2 
program  and  source  code  in  the  development  of  Telex's  Merlin  controller,  and 
otlierwise,   to   IBM's   substantial   damage   and   Telex's   unjust  enrichment. 

C49.  The  court  further  concludes  on  the  basis  of  the  facts  found  in  the  record 
that  Telex  has  engaged  in  a  continuing  course  of  activity  calculated  to  induce 
the  disclosure  by  IBM  employees  of  IBM  confidential  information  in  breach  of 
their  fiduciary  obligations  to  IBM  so  that  Telex  can  misappropriate  such  infor- 
mation to  its  own  use  and  benefit.  The  cotirt  here  deals  not  with  isolated  instances 
of  misappropriation  by  Telex,  nor  are  \\e  concerned  merely  with  the  recruit- 
ment by  Telex  of  persons  knowledgeable  in  the  design  and  manufacture  of 
electronic  data  processing  equipment  for  the  primary  purpose  of  developing 
competitive  equipment.  We  have  been  confronted  here  by  a  widespread,  pur- 
poseful effort  of  Telex  to  secure  confidential  technical  information  concerning 
the  design  of  products  which  were  then  unannottnced,  for  the  purpose  of  dupli- 
cating sttch  equipment  through  use  of  such  confidential  information.  Telex's 
pattern  of  recruitment,  job  assignment,  production  growth  and  compensation 
arrangements,  were  so  designed  as  to  lead  inevitably  to  the  misappropriation 
of  IBil's  confidential  information.  Telex's  past  pattern  of  conduct  makes  it 
apparent  that  such  misappropriation  will  contintte  tuiless  the  court  provides 
protection  commensurate  with  the  threat  posed  by  Telex's  deliberate  and  con- 
tinuing course  of  improper  behavior  with  respect  to  the  invasion  of  IBM's 
trade  secret  and  confidential  information. 

C50.  The  court  further  concludes  that  IBM's  counterclaim  relating  to  un- 
fair competition  and  the  misappropriation  of  trade  secrets  and  confidential 
information  is  not  barred  by  the  statute  of  limitations.  The  parties  agree  that 
the  court  should  look  to  the  conflicts  law  of  Oklahoma  to  determine  the  appli- 
cable statute  of  limitations,  although  Telex  at  one  time  suggested  that  it 
might  be  appropriate  to  invoke  the  substantive  law  of  another  state.  It  is  con- 
cluded that  the  Oklahoma  statute  of  limitations  law  ought  to  be  applied  since 
the  counterclaim  asserted  by  IBM  arose  within  the  State  of  Oklahoma.  Telex's 
misappropriation  of  IBM  confidential  material  was  centered  in  Tulsa.  The 
decisions  reached  in  the  course  of  Telex's  practice  were  made  and  largely 
implemented  in  Tulsa.  Almost  all  the  hired  IBM  engineers  were  entertained 
in  Tulsa,  were  offered  bonuses  in  Tulsa,  and  those  that  went  to  Telex  signed 
contracts  in  Tulsa.  The  Telex  copy  of  the  Aspen  products,  S6803/6420  tape 
subsystem,  was  manufactured  in  and  marketed  from  Tulsa  and  the  court  con- 
cludes that  these  claims  arose  in  the  State  of  Oklahoma.  There  is  no  reason  to 
suppose  that  the  result  would  be  different  had  they  arisen  within  the  State 
of  California. 

C51.  IBM  asked  the  court  to  conclude  that  under  Oklahoma  law  the  counter- 
claim is  "connected  with  tlie  subject  of  the  action  within  the  meaning  of 
Section  273  of  Title  12  of  Oklahoma  Statutes  Ann.  1960,  and  thus  cannot  be 
barred  unless  the  complaint  is  barred,  citing  Mever  1.  Vance,  406  P.2d  996 
(Okla.  1965)  ;  Perrault  v.  Holland,  360  P.2d  240  (Okla.  1961)  ;  Gooldy  v.  J.  B. 
Klein  Iron  &  Foundry  Co.,  170  Okla.  466,  40  P.2d  1070  (1935)  ;  Guv  Harris 
Buick  Co.  v.  Bryant,  108  Okla.  117,  233  Pac.  752  (1925).  It  is  true  as  contended 
that  the  primary  claims  and  counterclaims  are  intertwined  to  an  extent  and 
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the  trial  has  disclosed  that  the  evidence  to  a  degree  was  interrelated.  This  was 
among  the  reasons  leading  me  to  deny  plaintiljCs'  motion  for  severance  of  the 
counterclaim.  Because  this  is  a  federal  case,  the  counterclaim  is  brought  pur- 
suant to  Rule  13(a)  Fed.  R.  Civ.  P.,  rather  than  12  Okla.  Stat.  Ann.  §273 
(1U60).  Nevertheless,  even  though  no  Oklahoma  case  closely  in  point  has  been 
found,  it  seems  likely  that  the  Oklahoma  courts,  on  facts  similar  to  tho.se  here, 
would  And  the  cotmterclaim  permissible  under  §  273,  and  therefore  subject  to 
the  same  limitation  period  as  the  plaintiffs'  cause  of  action.  In  any  event, 
I  am  of  the  opinion  that  IBM's  misappropriation  counterclaim  is  not  time  barred 
also  because  it  involves  a  continuing  wrongful  course  of  action  pursued  to 
within  two  years  of  the  tiling  of  the  counterclaim — the  shortest  limitations 
period  contended  for  by  Telex  and  applicable  to  tort  claims  in  general.  12  Okla. 
Stat.  Ann.  §  95.  There  is  force  to  the  contention  of  IBM  that  its  counterclaim 
comes  under  the  Oklahoma  three-year  statute  of  limitations  because  the  IBM 
claim  lies  in  unjust  enrichment. 

The  Oklahoma  stature  provides  a  three  year  limitation  to  causes  of  action 
arising  out  of  "express  or  implied  contracts  not  in  writing."  12  Okla.  Stat.  Ann. 
§95  (1960).  See  Bidleman  v.  National  Feeders  Service.  2'o8  F.  Supp.  904  ( W.  D. 
Okla.  1967)  ;  Koehring  Company  v.  National  Automatic  Tool  Co.,  257  F.  Supp.  282 
(S.D.  Ind.  1966),  aff'd  per  curiam,  385  F.2d  414  (7th  Cir.  1967).  From  another 
viewpoint,  the  gist  of  the  claim  is  the  use  of  the  trade  secrets,  not  necessarily 
their  acquisition,  and  in  this  sense  the  statute  would  not  commence  to  run  prior 
to  any  such  ttse  and,  with  the  period  renewed  by  its  continuance.  See  Under- 
water Storage,  Inc.  v.  United  States  Rubber  Co..  371  F.  2a  950  (D.C.  Cir.  1966), 
cert,  denied,  386  U.S.  911  (1967)  ;  Koehring  Co.  v.  National  Automatic  Tool 
Co.,  supra.  But  compare  Monolith  Portland  Midwest  Co.  v.  Kaiser  Aluminum  & 
Chemical  Corp.,  407  F.2d  288  (9th  Cir.  1969)  :  Shatterproof  Glass  Corp.  v.  Guard- 
ian Glass  Co.  322  F.  supp.  984  (E.D.  Mich.  1970),  affd,  402  F.2d  1115  (6th  Cir. 
cert,  denied,  409  U.S.  1039  (1972).  Telex  continued  to  seek  and  did  obtain  IBM 
business  planning  information  after  Jantiary,  1971.  Gruver  continued  to  use 
IBM  trade  secrets  in  the  design  of  the  Telex  6803  control  unit  after  January, 
1971,  and  Telex  shipped  its  first  unit  in  November.  1971.  After  January.  1971, 
Clemens  and  his  IBM  recruits  continued  to  make  use  of  IBM  trade  secrets  in 
attempting  to  construct  the  Merlin  control  tmit  and  Telex  u.sed  these  secrets 
to  induce  prospective  buyers.  After  January,  1971,  Telex  continued  to  use  the 
IBM  FRIEND  program  and  sold  the  FRIEND  source  deck  to  CDC.  Since  Janu- 
ary, 1971,  Telex  has  attempted  to  interest  other  manufacturers  in  the  then  un- 
announced IBM  products  named  Winchester,  Midas,  Birch,  Apollo  and  Ice- 
berg. 

C52.  Moreover,  the  Oklahoma  statute  and  the  ca.ses  make  it  abundantly  clear 
that  fraudulent  concealment  by  a  wrongdoer  of  the  injured  party's  cause  of  ac- 
tion will  toll  the  statute  of  limitations  until  the  injured  party  is  placed  on 
reasonable  notice  of  the  wrong.  See  12  Okla.  Stat.  Ann.  §95)  (1960)  :  Morris 
V.  Wise.  293  P2d  547,  55  A.L.R.  2d  1033  (Okla.  1955)  :  Moses  v.  Miller,  202  Okla. 
605,  216  P.2d  979  (19.50)  :  Waugh  v.  Guthrie  Gas.  Light,  Fuel  &  Improvement 
Co.,  37  Okla.  239,  131  Pac.  174,  LRA  1917B  1253  (1913).  See  also  Murray  r. 
Teape,  260  P.2d  727  (Okla.  1953)  ;  Holmes  v.  McKay.  383  P.2d  655  (Okla.  1962). 

No  evidence  has  been  called  to  my  attention  to  suggest  that  IBM  learned, 
or  should  have  learned,  of  the  misappropriation  more  than  two  years  prior  to  the 
filing  of  its  counterclaim,  and  the  preponderance  of  the  evidence  indicates  that 
up  to  two  years  prior  to  that  filing  IBM  was  justified  in  assuming  that  there 
was  no  utilization  of  its  trade  secrets  of  the  nature  here  found.  In  addition, 
IBM's  discovery  of  the  misappropriation  was  no  doubt  delayed  by  Telex's  at- 
tempted concealment  of  the  facts  from  IBM.  IBM  was  led  by  Telex  and  the  ex- 
IBM  engineers  to  believe  that  these  employees  were  honoring  their  obligations 
to  IBM  and  refraining  from  utilizing  IBM  confidential  information  and  tliat 
Telex  has  ceased  recruiting  IBM  engineers.  Up  to  the  very  time  of  the  trial  Telex 
and  variotis  of  its  employees  formerly  working  for  IBM  have  insisted  that  no 
confidential  information  was  used:  and  only  upon  full  inquiry  at  the  trial  did 
it  appear  clear  that  such  protestations  i^ould  not  be  accepted.  Al>srnt  sinli  seavch- 
ing  inquiry  in  open  court  and  the  discovery  made  by  IBM  following  tlie  filing 
of  the  complaint  by  Telex,  it  .seems  pos.sible  that  IBM  could  yet  be  ignorant  of 
the  extent,  or  even  the  existence,  of  the  actionable  misappropriation.  Under  all 
these  circumstances  the  court  rules  that  IBM's  said  counterclaim  is  not  barred 
bv  anv  statute  of  limitations.  See  Wills  v.  Black  and  West.  344  P.2d  581  (  Okla. 
1959)";  Kansas  City  Life  Ins.  Co.  v.  Nipper,  174  Okla.  634,  51  P.2d  741   (1935)  ;: 
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McClenahau  v.  Oklahoma  R.  Co.,  131  Okla.  73.  Tac.  657  (1928)  ;  Waiigli  v.  Guthrie 
Gas,  Light,  Fuel  and  Improvement  Co.  37  Okla.  239,  131  Pac.  174,  LEA  1917  B 
1253.  Cf.  Public  Service  Co.  of  New  Mexico  v.  General  Electric  Co.,  315  F.2cl  306 
(10th  Cir.),  cert,  denied,  374  U.S.  809  (1963). 

I.  Coticl virions  covccrninf)  infrhigcmcnt  of  copijrirjhf  material 

C53.  IBM  claims  that  its  cop.vrights  in  six  copyrighted  publications  have  been 
infringed  in  one  or  more  of  a  total  of  twelve  Telex  manuals  or  publications.  The 
IBM  publications  relate  to  and  are  marketed  for  the  use  of  IBM  customers  and 
IBM  maintenance  personnel  in  connection  with  several  different  IBM  products. 
A  valid  certificate  of  cop.vright  was  issued  by  the  Registrar  of  Copyrights  in 
respect  of  each  of  the  publications  involved  and  each  is  therefore  entitled  to 
prima  facie  presumption  of  authorship,  originality,  copyrightability  and  com- 
pliance with  statutory  copyright  formalities.  Tennessee  Fabricating  Co.  v.  Moul- 
trie Mfg.  Co.,  421  F.  2d  279  (5th  Cir.),  cert,  denied,  398  U.S.  928  (1970)  ;  Flick- 
Reedy  Corp.  V.  Hydro-Line  Mfg.  Co.,  351  F.2d  546  (7th  Cir.),  cert,  denied,  383 
U.S.  958  (1970)  :  Drop  Dead  Co.  v.  S.  C.  Johnson  &  Son.  Inc.,  326  F.  2d  87  (9th 
Cir,  1963),  cert,  denied,  377  U.S.  907  (1964)  ;  Ilarcourt.  Brace  and  World.  Inc. 
v.  Graphic  Controls  Corps.,  329  F.  Supp.  517  (S.D.N.Y.  1971).  Telex  has  offered 
no  evidence  to  overcome  this  presumption.  Telex  admits  that  it  is  guilty  of  the 
infringement  alleged  in  Count  1.  Each  of  the  Telex  publications  complained 
of  in  the  remaining  counts  of  the  counterclaim  likewise  contain  portions  identi- 
cal or  virtually  identical  to  poi'tions  of  the  other  five  IBM  manuals. 

Telex  has  offered  no  explanation  for  these  substantial  identities.  The  similari- 
ties are  such  that  this  court  would  be  hard  pres.sed  to  find  any  reasonable  ex- 
planation other  than  deliberate  copying.  Telex  asserts  by  way  of  defense  that 
simple  directions  dictated  by  functional  considerations,  even  if  original,  do  not 
contain  sufficient  intellectual  labor  to  constitute  writing,  and  that  apart  from 
the  particular  tangible  form  and  manner  of  their  composition  or  pre.sentation. 
ideas,  methods  and  systems  are  not  proper  subjects  of  copyright  and  are  not 
protected  from  appropriation  by  others.  I  do  not  fiuestion  these  general  jimp- 
ositions  but  the  authorities  cited  by  plaintiffs  to  sustain  them  readily  deni'in- 
strate  that  they  are  not  in  point.  E.  II.  Tate  Co.  v.  Jiffy  Enterprises,  Inc.,  16 
F.R.D.  571  (E.D.  Pa.  1954)  for  example  involved  small  sketches  by  the  alleged 
infringer  and  a  legend  "apply  to  wall".  Two  of  the  cited  authorities,  Guthrie  v. 
Curlett,  36  F.2nd  694  (2d  Cir.  1929),  and  Gordon  v.  Weir.  Ill  F.  Supp.  117  (E.D. 
Mich.  1953).  seem  to  full.v  support  defendant's  position.  Eisenschiml  v.  Fawcett 
Publications,  246  F.2d  598  (7th  Cir.  1957),  and  Morrissey  v.  Proctor  &  Gamble 
Co.,  379  F.2d  675  (1st  Cir.  1967),  appear  more  nearly  in  point  and  teach  respec- 
tively that  de  minimis  copying  and  availability  of  only  limited  number  of  forms 
of  expression  in  giving  directions  for  a  box  top  content  may  justify  a  decison  of 
noninfringement.  Grume  v.  Pacific  Mut.  Life  Ins.  Co..  1-10  F.2d  1S2  (7th  Cir.  1944 ). 
which  on  the  surface  may  appear  in  point  to  a  degree,  clearly  draws  the  distinc- 
tion when  it  notes  :  "The  description  of  the  art  in  a  book,  tliough  entitled  to  a 
benefit  of  copyright,  lays  no  foundation  for  an  exclusive  claim  to  the  art  itself. 
The  object  of  the  one  is  explanation ;  the  object  of  the  other  is  use.  The  former 
may  be  secured  by  copyright.  The  latter  can  only  be  secured,  if  it  can  be  secured 
at  all,  by  letters  patent." 

C54.  Certain  Telex  manuals  relate  to  the  Itel/ISS-made  5314  disk  drive  sub- 
.system  and  on  their  face  purport  to  be  Itel/ISS  publications.  Assuming  that  the 
actual  copying  was  performed  by  Itel/ISS,  that  fact  does  not  immunize  Telex 
against  the  claim  of  infringement  under  the  circumstances  of  this  case.  These 
manuals  are  used  to  facilitate  maintenance,  preventive  maintenance  and  opera- 
tion of  the  Telex  5314 :  Telex  has  the  exclusive  marketing  rights  for  rhe  5314 
and  provides  service  as  part  of  its  marketing  of  that  device.  Telex's  interest  and 
participation  in  the  distribution  of  these  manuals  are  sncli  that  Telex  is  clenvly 
a  related  or  contributory  infringer  and  jointly  and  severally  liable  with  Itel/ISS 
for  the  copving  of  the  IBM  manuals.  Buck  v.  Jewell-La  Salle  Realtv  Co..  283  U.S. 
191  (1931)  :  Shapiro,  Bernstein  &  Co.  v.  H.  L.  Green  Co..  316  F.2d  304  (2d  Cir. 
1963:  Bradbury  v.  Columbia  Broadcasting  S.vstem.  Inc..  287  F.2d  478  (9th  <'ir.  i, 
cert,  dismissed.  368  T\S.  801  (1971)  :  Screen  Gems-Columbia  Music  Inc.  v.  Mark- 
Fi  Records.  Inc..  327  F.  Supp.  788  (S.D.N.Y.  1971).  rev'd  on  other  qrounds.  453 
F.2d  552  (2d  Cir.  1971)  ;  Davis  v.  E.  I.  Du  Pont  De  Nemours,  240  F.  Supp.  612 
(S.D.N.Y.  1965). 

C55.  The  fact  that  some  pages  of  infringing  Telex  manuals  do  not  contain  in- 
fringing material  copied  from  an  IBM  manual  does  not  exonerate  Telex  for  the 
portion  which  is  infringed,  for  the  presence  of  original  elements  in  the  copied 
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matter  does  not  relieve  the  infringer  of  liability  if  the  infringed  material  is  sub- 
stantial. Davis  V.  E.  I.  Du  Pont  De  Nemours,  siifira.  The  exact  proportion  of  the 
copied  material  to  the  total  volume  of  the  work  is  immaterial,  and  it  is  sufficient 
if  a  material  and  substantial  part  shall  have  been  copied  even  though  it  be  a 
small  part  of  the  whole.  See  Henry  Holt  <&  Co.  v.  Liggett  &  Mvers  Tobacco  Co., 
23  F.  Supp.  302  (E.D.  Pa.  1938). 

Co6.  The  docti'ine  of  "fair  use"  clearly  is  inapplicable  to  the  facts  of  this  case. 
That  doctrine  permits  limited  use  of  material  protected  by  statutory  copyright, 
such  as  in  book  reviews,  newspapers  or  scientific  journals,  in  order  more  fully 
to  promote  the  ultimate  goals  of  copyright  laws.  Telex's  use  of  the  materials 
copied  from  IBM  materials  evidence  only  a  purpose  to  appropriate  IBM's 
creative  efforts  for  Telex's  own  profit,  precluding  application  of  the  "fair  use" 
doctrine.  Tennessee  Fabricating  Co.  v.  Moultrie  Mfg.  Co.,  421  F.2d  279  (5th  Cir.), 
Cert  denied,  398  U.S.  928  (1970),  supra 

C57.  The  court  concludes  that  each  of  the  twelve  Telex  manuals  constitutes 
an  infringement  of  IBM's  copyright  in  one  or  more  IBM  manuals.  As  a  result 
of  Telex's  infringement,  IBM  is  entitled  to  an  injunction  against  continuing 
infringement.  17  U.S.C.  §  101(b)  (1947).  IBM  is  also  entitled  to  statutory  dam- 
ages under  the  Copyright  Act,  17  U.S.C.  §  101  (b),  in  the  amount  of  $250  for  each 
infringement  and  $1  for  each  additional  infringing  copy.  Since  two  of  the  Telex 
manuals  each  infringed  two  IBM  manuals,  publication  of  the  twelve  manuals 
constitutes  fourteen  separate  infringements  of  the  six  IBM  manuals.  U  .A. 
Westermann  Co.  v.  Dispatch  Printing  Co.,  249  U.S.  100  (1919)  :  Bacarro  v.  Pisa, 
252  F.  Supp.  900  ( S.D.N. Y.  1966)  ;  Harry  Alter  Co.  v.  A.  E  Borden  Co..  121  F. 
Supp.  941  (D.  Mass.  1954).  The  Telex  manuals  are  utilized  and  distributed  b.v 
Telex  in  connection  with  the  marketing  of  the  various  Telex  devices  to  which 
they  relate.  Calculation  of  the  statutory  damages  on  the  basis  of  the  number 
of  units  shipped  of  each  device  I'elating  to  each  infringement  by  each  Telex 
manual  results  in  a  total  of  $13,776.  In  addition  IBM  is  entitled  to  the  destruc- 
tion of  all  copies  of  the  infringing  Telex  manuals  insofar  as  still  under  the 
control  of  Telex,  17  U.S.C.  §  101(d),  and  reasonable  costs  and  attorneys'  fees.  17 
U.S.C.  §  116, 

./.  Remedial  provisions  under  counterclaim 

CSS.  Accordingly,  the  court  concludes  that  IBM  is  entitled  to  an  injunction 
ordering  Telex : 

(a)  To  return  to  IBM  all  IBM  documents  and  all  Telex  documents  contain- 
ing IBM  confidential  information  which  are  in  Telex's  custody  or  under  its 
control,  and  to  destroy  all  copies  of  Telex  manuals  under  its  control  or  in  its 
custody  which  infringe  IBM  copyrighted  manuals. 

(b)  To  refrain  from  hiring  or  soliciting  any  IBM  employe  for  a  period  of  two 
years  without  approval  f  i*om  the  court. 

(c)  To  refrain  from  copying  any  IBM  copyrighted  materials. 

(d)  To  refrain  from  soliciting  or  using  any  IBM  confidential  or  proprietary 
information. 

(e)  To  refrain  from  assigning  any  former  IBM  employee  employed  now  or  in 
the  future  by  Telex  to  the  development  or  manufacture  of  pi-oducts  fiinctionally 
equivalent  or  similar  to  those  on  which  such  employee  worked  at  IBM  for  a 
period  of  not  less  than  two  years  following  the  termination  of  his  employment 
with  IBM. 

C59.  Tlie  court  further  concludes  that  IBM  is  entitled  to  damages  in  the  fol- 
lowing amounts  on  its  counterclaims  : 

(a)  Statutory    damages   for   copyright   violation   in    the   amount   of   $13,776. 

(b)  $4.5  million  for  losses  through  December  of  1972  in  monthly  rentals  of 
3803  and  3420  units  as  a  result  of  the  acclerated  shipments  of  Telex  6803  and 
6420  replacement  units  which  were  made  possible  by  the  misappropriation  of 
IBM's  trade  secrets. 

(c)  $13  million  in  damages,  as  in  the  findings  more  particularly  indicated, 
measured  by  the  additional  advantages  secured  by  Telex  in  the  development  of 
its  Aspen  and  Merlin  type  products  through  misappropriation  of  the  defendant's 
trade  secrets. 

(d)  $3  million  for  the  costs  of  increased  security  in  1971  and  1972. 

(e)  $400,000  for  the  additional  cost  of  manufacturing  the  IBM  Merlin  head 
arm  within  IBM. 

C60.  In  light  of  the  willful,  deliberate  and  pervasive  nature  of  Telex's  unlaw- 
ful conduct,  the  court  further  concludes  that  IBM  is  entitled  to  punitive  damages 
in  the  amount  of  $1  million. 
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K.  Conclusion 

C61.  In  sum,  under  the  facts  and  the  law  of  the  case  it  has  been  concluded  that 
plaintiffs'  complaint  has  required  vindication  in  the  manner  provided  above  in 
justice  to  them  and  in  aid  of  proper  competition ;  that  defendant's  counterclaims 
similarly  have  required  vindication  in  justice  to  it  and  in  discouragemet  of 
improper  competition. 
Dated  this  14th  day  of  September,  1973. 

A.  Sherman  Christensen, 
Senior  U.S.  District  Judge  {Assigned). 


In  the  United  States  District  Court  for  the  Northern  District  of  Oklahoma 

No.  72-ClS,  No.  72-C-89  (Consolidated) 

The  Teles  Corporation  and  Telex  Computer  Products,  Inc.,  plaintiffs 

versus 

Inteenational  Business  Machines  Corporation,  defendant. 

Judgment  and  Decree 

The  issues  having  been  duly  tried  to  the  court,  findings  of  fact  having  been 
made,  and  conclusions  of  law  having  been  entered ;  now,  according,  it  is  hereby 
ordered,  adjudged  and  decreed  : 

1.  That  plaintiffs,  The  Telex  Corporation  and  Telex  Computer  Products.  Inc., 
have  and  recover  judgment  of  and  from  the  defendant  International  Business 
^Machine  Corporation  in  the  sum  of  $352.5  million,  after  they  found  actual  dam- 
ages have  been  trebled  as  required  by  law,  together  with  costs  and  attorneys' 
fees,  the  amount  of  such  attorneys'  fees  to  be  reserved  for  future  determination. 

2.  International  Business  Machines  Corporation  is  hereby  permanently  en- 
joined from  enforcing  or  collecting  any  contractually  specified  penalty  pay- 
ments which  it  otherwise  might  be  entitled  to  collect  because  of  termination 
upon  ninety  days'  notice  of  any  long  term  lease  agreements  heretofore  entered 
into  between  IBM  and  any  of  its  and-user  customers,  including  but  not  limited 
to  IBM's  Term  Plan  leases,  Extended  Term  Plan  leases  and  Terra  Lease  Plan 
leases.  For  a  period  of  three  years  from  and  after  the  data  of  this  judgment 
International  Business  Machines  Corporation  is  enjoined  and  prohibited  from 
including  in  any  lease  agreement  for  electronic  data  processing  products  for 
terms  in  excess  of  90  days  any  provision  requiring  payment  of  any  liquidated 
damages  or  penalty  because  of  the  customer's  earlier  termination  of  said  lease 
agreement. 

3.  At  the  time  of  a  product  announcement  concerning  any  EDP  product,  or 
at  the  time  of  release  of  such  product  for  manufacturing  and  production, 
whichever  first  occurs,  International  Business  Machines  Corporation  is  en- 
joined and  required  to  publicly  describe  and  disclose  the  design  of  the  electronics 
interface  for  such  product  in  sufficient  detail  as  to  make  feasible  the  reproduction 
of  such  interface  by  other  qualified  manufacturers ;  and  within  60  days  from 
the  entry  of  this  judgment.  International  Business  Machines  Corporation  shall 
similarly  describe  and  disclose  the  details  of  the  design  of  the  electronic 
Interface  for  each  System  370  EDP  peripheral  product  that  it  has  announced 
heretofore. 

4.  International  Business  Machines  Corporation  is  enjoined  and  prohibited 
from  single  or  "bundled"  pricing  of  IBM  memories  with  its  System  370  central 
processing  units,  that  is,  from  charging  a  single  price  for  both  the  central  proc- 
essing unit  and  the  memory,  and  within  60  days  IBM  shall  separately  price  its 
CPU's  and  memories.  This  does  not  prohibit,  restrict  or  enjoin  International 
Business  Machines  Corporation  from  selecting  any  particular  physical  locations 
or  packaging  of  its  products  so  long  as  these  requirements  and  those  stated  in 
the  next  succeeding  paragraph  are  followed. 

5.  International  Business  Machines  Corporation  is  enjoined  and  required  to 
separately  price  its  functionally  different  products,  including  but  not  limited  to 
central  processing  units  (CPU's),  memories,  tape  products  and  their  controllers, 
disk  products  and  their  controllers,  printer  products  and  their  controllers  and 
communication  controllers  regardless  of  whether  it  elects  to  place  such  products 
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ill  siugle  cabinets  or  in  multiple  boxes  or  cabinets.  International  Business  Ma- 
cliiaes  is  further  enjoined  and  required  to  set  its  prices  for  all  such  functionally 
different  EDP  products  by  using  or  applying  a  substantially  uniform  percentage 
markup  over  actual  designing,  manufacturing  and  marketing  costs  as  between 
such  integrated  and  separately  boxed  products. 

6.  International  Business  Machines  Corporation  is  enjoined  from  adapting,  im- 
plementing or  carrying  out  predatory  pricing,  leasing  or  other  acts,  practices  or 
strategies  with  intent  to  obtain  or  maintain  a  monopoly  in  the  market  for  EDP 
peripheral  e(iuii)ment  plug  compatible  to  its  CPUs,  or  any  relevant  submarkets 
thereof. 

7.  International  Business  Machines  Corporation  shall  have  and  recover  from 
Telex  Corporation  and  Telex  Computer  Products,  Inc.,  the  total  sum  of  $21,913.- 
776,  made  up  as  by  the  Conclusions  of  Law  shown,  together  with  costs  and 
attorneys'  fees  in  connection  with  its  copyright  claim  to  be  hereinafter  fixed. 

8.  Telex  Corporation  and  Telex  Computer  Products  Incoi-porated  are  enjoined : 

(a)  To  return  to  IBM  all  IBM  documents  and  all  Telex  documents  containing 
IBM  confidential  information  which  are  in  Telex's  custody  or  under  its  control, 
and  to  destroy  all  copies  of  Telex  manuals  under  its  control  or  in  its  custody 
which  infringe  IBM  copyrighted  manuals. 

(b )  To  refrain  from  hiring  or  soliciting  any  IBM  employee  for  a  period  of  two 
years  without  approval  from  the  court. 

(e)   To  refrain  from  copying  any  IBM  copyrighted  materials. 

(dj  To  refrain  from  soliciting  or  using  any  IBM  confidential  or  proprietary 
information. 

(ei  To  refrain  from  assigning  any  former  IBM  employee  employed  now  or  in 
the  future  by  Telex  to  the  development  or  manufacture  of  products  functionally 
CQuivalent  or  similar  to  those  on  which  such  employee  worked  at  IBM  for  a 
period  of  not  less  than  two  years  following  the  termination  of  his  employment 
with  IBM. 

9.  Except  for  the  fixing  of  the  amounts  of  attorneys'  fees  and  costs  to  which 
the  respective  parties  are  entitled,  the  court  pursuant  to  Rule  54(b)  Fed.  R.  Civ. 
P.  determines  that  there  is  no  just  cause  for  delay  in  the  entry  of  this  judgment, 
-and  the  clerk  is  hereby  directed  to  enter  final  judgment  in  accordance  with  the 
foregoing  forthwith  on  all  issues  except  as  to  the  amounts  of  the  attorneys' 
fees,  which  shall  be  covered  by  supplemental  judgment,  there  being  hereby 
granted  a  stay  of  execution  until  the  disposition  of  the  post-trial  motions  herein- 
after mentioned,  or  until  the  court  otherwise  orders. 

10.  For  the  purposes  of  fixing  the  amounts  of  said  atterneys'  fees,  con.sidering 
any  motions  filed  within  ten  days  of  the  entry  of  this  judgment  for  correction  of 
the  findings  of  fact,  conclusions  of  law  and  judgment  pursuant  to  Rule  60(a) 
Fed.  R.  Civ.  P.,  or  to  amend  findings  and  judgment  pursuant  to  Rule  52(b)  Fed. 
R.  Civ.  P.,  or  to  alter  or  amend  judgment  or  for  a  new  trial  pursuant  to  Rule 
59(a),  (e).  Fed.  R.  Civ.  P.,  a  hearing  will  be  held  at  the  United  States 
Courthouse,  Tulsa,  Oklahoma,  on  October  16,  1973,  beginning  at  the  hour 
of  10  o'clock  A.M. 

Dated  this  14th  day  of  September,  1973. 

A.  Sherman  Christensen, 
Senior  U.S.  District  Judge  (Assigned) . 


[Filed  Nov.  10.  1973] 

In  The  United  States  District  Court  for  the  Northern  District  of  Oklaho.ma 

No.  72-C-18.  No.  72-C-89  (Consolidated) 

The  Telex  Corporation  and  Telex  CoirpiiTER  Products.  Inc..  plaintiffs. 

versus 

International  Business  Machines  Corporation,  defendant. 

amendments  to  findings  of  fact 

The  defendant  having  moved  to  correct,  amend  or  alter  the  court's  findings 
of  fact  filed  September  17,  1973,  concerning  damages  and  injunctive  i-elief,  and 
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the  court  having  reconsidered  the  record  and  having  heard  arguments  and 
deeming  itself  fully  advised,  it  is  hereby  ordered  that : 

The  following  amendments  to  the  court's  findings  of  fact  are  liereby  made  and 
entered  and  in  all  other  respects  the  court's  findings  of  fact  as  heretofore  made 
and  entered  shall  remain  in  full  force  and  effect. 

Tlie  title  preceding  finding  1  on  page  1  is  amended  to  read  "Amended  Findings 
•of  Fact  and  Conclusions  of  Law". 

The  first  paragraph  of  finding  F9  is  amended  by  adding  thereto  the  following : 

On  September  IT,  1973,  findings  of  fact,  conclusions  of  law  and  judgment 
and  deci'ee  were  filed.  On  October  16-18,  1973,  timely  post-judgment  motions 
for  correction  and  amendment  thereof  were  argued  to  the  court  and 
submitted  for  decision  on  supplemental  Itriefs. 

The  second  paragraph  of  finding  F9  is  amended  to  read  as  follows  : 

Tlie  court,  now  deeming  itself  fully  advised,  makes  tlie  following  amended 
Findings  of  Fact  in  addition  to  the  statement  of  the  case  and  proceedings 
set  out  above,  and  the  miniite  stipulated  facts  not  set  out.  including  but  not 
limited  to  the  (i)  Stipulation  of  Background  Facts  Concerning  the  Elec- 
tronic Data  Processing  Industry,  the  Products,  the  Industry,  the  Parties 
and  the  Issues,  dated  March  23,  1973,  (ii)  Stipulation  of  Fact  No.  2.  dated 
April  12,  l!t73.  (iii)  Stii)ulation  of  Fact  No.  3,  dated  April  7,  1973,  and  (iv) 
Defendant's  Exhibit  1G62  (an  exhibit  compiling  plaintiffs'  admissions  in- 
troduced at  trial),  but  incorporated  herein  by  reference  since  there  is  no 
contest  with  respect  to  them. 

Finding  F19  is  amended  by  adding : 

The  products  and  systems  formerly  manufactured  and  marketed  l)y  RCA 
and  GE  remain  in  the  market  and  are  now  being  maintained,  serviced  and 
remarketed  by  Honeywell  and  Sperry  Rand.  As  a  result  Honeywell  and 
Sperry  Rand  probably  have  been  strengthened  and  their  ability  to  compete 
with  IBM  enhanced  by  their  acquisition  of  the  computer  operations  of 
RCA  and  (JE. 

Finding  F21  is  amended  by  adding  after  the  fourth  sentence  the  following 
sentence : 

During  the  late  1960"s  a  substantial  (luantity  of  the  initial  leases  relating 
to  the  .$2.6  Itillion  worth  of  IBM  360  computer  equipment  mentioned  above 
were  expiring  and  during  the  late  1960"s  and  early  1970's  leasing  companies 
were  engaged  in  remarketing  that  EDI'  equipment. 

Finding  F38  is  amended  by  adding  the  following  provision  after  the  fourth 
sentence : 

For  example,  the  IBM  Merlin  (3330)  disk  drive  was  believed  by  IBM  to 
be  a  critical  factor  to  the  competitive  price/performance  of  the  370  sy.stem.s 
135,  14.5,  1.")"),  158.  165  and  168.  The  3330  was  therefore  announced  iii  June 
of  1970  at  a  price/performance  designed  to  make  IBM  more  competitive 
with  both  systems  manufacturers  and  peripheral  equipment  manufacturers. 
The  Court  finds  that  the  dociunent  entitled  "Listing  of  Manufacturers  of 
Plug  Compatible  Products,  The  Products  Offered  and  the  Systems  Manu- 
facturers for  Whose  Systems  the  Products  are  Offered"  (attached  to  "IBM's 
Response  to  Some  of  Telex's  Proposed  Findings  of  Fact  and  Conclusions  of 
Law  Relating  to  Telex's  Antitrust  Claims"  dated  June  15,  1973)  is  a  sum- 
mary of  the  details  there  stated. 

Finding  F67  is  amended  by  adding  following  the  chart  on  page  53,  the 
following : 

The  following  four  charts  accurately  reflect  the  information  set  forth.  In 
the  following  four  charts  the  figures  following  "user  owned"  and  -leasing 
company"  refer  to  devices  initially  manufactured  by  IBM.  In  the  preceding 
chart  the  devices  listed  under  "IBM'  include  IBM  manufactured  devices 
whether  owned  by  IBM,  owned  by  end-users  or  owned  by  leasing  companies : 
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3D  GENERATION  240X  AND  2420  TYPE  TAPE  DRIVES  FOR  IBM  SYSTEMS  UNITS  AND  PERCENTAGE 


December 
1970 


June  1971 


December 
1971 


June  1972 


Decenber 
1973 


240Xtype: 

IBM  owned 20.182(59.8)  18,045(55.4)  15.859(52.3)  10.771(43.6)  5,996(30) 

Userowned 3,900(11.6)  4,057(12.4)  4,369(14.4)  4,656(18.8)  5.035(25) 

Leasing  company 5.554(16.5)  5.565(17.1)  5,405(17.8)  5,236(21.2)  4.911(25) 

Peripheral  company 4.088(12.1)  4,919(15.1)  4,705(15.5)  4,059(16.4)  3,602(18) 

Total 33.724  32,587  30,338  24,722  19,544 

2420  type:  " 

IBM  owned. 6.744(94.1)  7,695(87.2)  7,319(82.0)  3,698(67.7)  1.290(43) 

Userowned 304(4.2)  332(3.8)  344(3.9)  367(6.7)  384(13) 

Leasing  company 42(0.6)  46(0.5)  46(0.5)  38(0.7)  26(0) 

Peripheral  company 81(1.1)  749(8.5)  1,216(13.6)  1,351(24.9)  1,213(42) 

Total 7,171  8,822  8,925  5,464  2,963 

Total  240X-2420  type  tapes: 

IBM  owned 26,926(65.8)  25.740(62.2)  23,718(59.0)  14,469(47.9)  7,286(32) 

Userowned 4.204(10.3)  4.390(10.6)  4,713(12.0)  5,023(16.6)  5,419(24) 

Leasing  company 5.596(13.8)  5,611(13.5)  5,451(13.9)  5,274(17.5)  4,937(21) 

Peripheral  company 4.169(10.2)  5.668(13.7)  5,921(15.1)  5,420(18.0)  4,865(21) 


Total 40,895               41,409               39  263               30  186 
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3420-TYPE  TAPE  DRIVES  FOR  IBM  SYSTEMS  UNITS  AND  PERCENTAGE 

December                                 December 

1970          June  1971                   1971          June  1972 

December 
1972 

IBM  owned 

User  owned-lBM 

Leasing  company-IBM. 
Peripheral  company... 


0 

2,937(95.7) 

12,845(92.6) 

20,  990(87.  4) 

1(100) 

124(  4.0) 

320(  2.3) 

881(  3.7) 

0 

0 

13(0.1) 

57(    .2) 

0 

10(    .3) 

696(  5. 0) 

2,057(  8.7) 

Total . 

0 

1 

3,071 

13, 874 

24,  015 

3D  GENERATION, 

2311-2314-2319  TYPE  DISK  SPINDLES  FOR  IBM  SYSTEMS  UNITS  AND  PERCENTAGES 

December 
1970 

June 
1971 

December 
1971 

June 
1972 

Decei 

Tiber 
1972 

2311  Type: 

IBM  owned 10,712(51.4)  8,196(43.7)  6,464(38.0) 

Userowned 3,426(16.5)  3,507(18.6)  3.662(21.5) 

Leasing  company.... 4,497(21.6)  4,499(24.0)  4,348(25.5) 

Peripheral  company 2,194(10.5)  2,569(13.7)  2,576(15.0) 

Total. 20,829  18,771  17,050 

2314-2319  Type: 

IBM  owned. 33,991(66.4)  32,552(58.6)  33.865(57.5) 

Userowned 7,009(14.1)  7,709(13.9)  8,124(13.8) 

Leasing  company 7,051(14.2)  7,109(12.8)  7,135(12.1) 

Peripheral  company 2,639(5.3)  8,179(14.7)  9,826(16.6) 

Total 49,690  55,549  58,950 

Total  2311  and  2314/2319  type  spindles: 

IBM  owned 43,703(62.0)  40,748(54.8)  40,329(53.1) 

Userowned 10,435(14.8)  11,216(15.1)  11,786(15.5) 

Leasing  company 11,548(16.4)  11,608(15.6)  11,483(15.1) 

Peripheral  company 4,833(6.8)  10,748(14.5)  12,402(16.3) 


5.343(33.5)  4,326(29.0) 

3,838(24.1)  4,016(26.9) 

4,200(26.3)  4,035(27.1) 

2,572(16.1)  2,536(17.0) 


15,953 


14,913 


30,656(53.3)  27,066(49.4) 

8,493(14.7)  9,326(17.0) 

7,018(12.2)  6,595(12.0) 

11,395(19.8)  11,824(21.6) 


57,  562 


54,811 


35,999(49.0)  31,392(45.0) 

12,331(16.8)  13,342(19.1) 

11,218(15.2)  10,630(15.1) 

13,967(19.0)  14,360(20.6) 


Total 

70,519 

74, 320 

76,  000 

73, 515 

69,  724 

3330-TYPE  DISK  SPINDLES  FOR  IBM  SYSTEMS  UNITS  AND  PERCENTAGE 

December 
1970 

June  1971 

December 
1971 

June  1972 

December 
1972 

,BM  owned 

'User  owned— IBM 

Leasing  company — IBM    

0 
0 
0 
0 

0 

2(100) 
0 
0 

2,400(86.1) 
374(13.4) 
14(  0.5) 
0 

6,412(90.6) 
606(  8.6) 
56(  0.8) 
0 

11,518(90.5) 

972(  7.6) 

148(  1.2) 

Ibi  0.7) 

Peripheral  company.. 

Total... 

0 

2 

2,788 

7.074 

12,  723 
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Finding  F71  is  amended  by  substituting  the  following  for  the  last  sentence . 
This  concern  was  intensified  in  January  of  1{>70  when  IBM  learned  that  the 
Bureau  of  the  Budget  intended  to  encourage  federal  agencies  to  use  equiva- 
lent lower  cost  peripheral  equipment  compatible  with  CPU's  supplied  by  IBM 
and  by  other  systems  manufacturers  and  suggested  the  utilization  of  stand- 
ard interfaces. 

Finding  i^2  is  amended  by  adding  after  the  last  sentence  thereof  the  follow- 
ing: 

Product  superiority  was  achieved  by  Telex  because  these  products  were  first 
delivered  substantially  later  than  the  IBM  products.  The  Telex  5314  and 
the  Telex  5328  which  is  the  controller  for  the  Telex  5314  were  purchased 
from  Itel  and  were  developed  for  Itel  by  a  group  of  12  former  IBM  per- 
sonnel. The  following  table  shows  when  IBM  first  announced  and  delivered 
the  products  and  when  Telex  first  announced  and  delivered  the  products  it 
intended  to  replace  the  IBM  product : 

CHRONOLOGY  OF  PRODUCT  INTRODUCTIONS 


Telex  product 


Telex 

announcement 

date 


Telex 

1st  customer 

shipment 


IBM  product 


IBM 

announcement 

date 


IBM 

1st  customer 

shipment 


4700  tape  drive 

4800  tape  drive 

5311  disk  drive 

5314  disk  drive  and 

controller. 
•S420  (model  7) 

tape  drive. 
5420  (model  5) 

tape  drive. 
6420/6803  tape 
drive  and  con- 
troller. 
5403/5821  printer 
and  controller. 


6360  memory 

6330/6830  disk 
drive  and  con- 
troller. 
6345  memory 


May  1966 August  1966... 

July  1967 March  1968 

May  1969. _ August  1969.... 

do April  1970 


6721  printer  system. 


May  1970 December  1970. 

August  1970 February  1971. 

December  1970..  November  1971. 

November  1970.  August  1971... 


November  1971.  November  1972. 
do October  1972... 


do Not  yet 

delivered. 
August  1972 do 


729  tape  drive 

2401  tape  drive 

2311  disk  drive 

2314  disk  drive  and 

controller. 
2420  (model  7) 

tape  drive. 
242C  (model  5) 

tape  drive. 
3420/3803  tape 

drive  and  con- 

trller. 
1403N1/2821 

printer  and  con- 
troller. 

3360  memory. 

333/3830  disk 

drive  and  con- 

troler. 
3345  memory 


January  1957. 
April  1964.... 

do 

April  1965.... 


January  1968... 
December  1968. 
November  1970. 


August  1958. 
May  1965. 
February  1965. 
March  1S67. 

December  1S68. 

October  1969. 

September  1971. 


April  1964 June  1965. 


June  1970. 
do.... 


1403N1/'2821 
(model  2)  printer 
and  controller. 


September  1970. 
April  1964 


February  1971. 
August  1971. 


November  19/3. 
June  1S65. 


Finding  F88  is  amended  to  add  after  the  last  sentence  thereof  the  following: 
In  view  of  the  fact  that  most  of  IBM's  systems  manufacturer  leasing  com- 
pany and  peripheral  equipment  manufacturer  comijetitors  were  offering  long 
term  leases  by  the  Spring  of  1971  (Finding  F1(M)),  IBM  expected  to,  and  was 
likely  to,  continue  to  lose  substantial  systems  and  peripheral  business  unless 
some  plan  was  adopted. 

^Following  finding  F89,  the  court  makes  as  finding  F89a,  the  following : 

F89a.  In  1970  and  1971  IBM  experienced  the  effects  of  a  nationwide  re- 
cession combined  with  inflation,  which  caused  a  substantial  increase  in  the 
level  of  returns  and  discontinuances  of  its  EDP  equipment  including  periph- 
eral equipment.  IBM  at  that  time  offered  equipment  only  on  short-term  leases 
or  for  sale;  its  rental  customers  could  effectively  return  their  equipment  to 
IBM  on  30  days'  notice.  As  a  result  of  the  economy,  many  of  IBM's  rental 
customers  took  advantage  of  this  privilege  and  returned  a  significant  amount 
of  equipment  to  IBM.  IBM's  experience  was  not  shared  by  its  leasing  com- 
pany, systems  manufacturer  or  peripheral  equipment  manufacturer  competi- 
tors, since  their  equipment  was  generally  leased  for  terms  of  one,  two  or  more 
years,  with  termination  charges  or  other  ci«ts  in  the  event  of  cancellation. 
Another  factor  affecting  IBM's  business  in  this  period  was  the  increasingly 
lower  rental  prices  charged  by  leasing  companies  and  peripheral  equipment 
manufacturers  for  equipment  similar  to  IBM's.  As  a  consequence  of  these 
factors.  IBM's  sales  force  in  1970  achieved  only  50%  of  its  selling  objective. 
In  1971.  IBM  experienced  tlie  worst  sales  record  year  in  its  history  for  EDP 
equipment. 

Finding  F95  is  amended  by  substituting  the  word  "some"  for  the  word  "many" 
in  the -last  sentence  thereof. 
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Following  finding  F95  the  court  makes  as  finding  F95a,  the  following : 

F95a.  Between  1968  and  1972,  Telex  had  a  number  of  products  which  com- 
peted with  IBM  products.  There  were  many  price  changes  and  price  varia- 
tions during  this  period.  All  of  those  Telex  products  were  at  all  points  in  time 
listed  at  lower  prices  than  comparable  IBM  products  except  on  four  isolated 
occasions.  Telex's  prices  were  generally  higher  than  the  prices  of  other  plug 
compatible  manufacturers.  In  addition,  Telex  and  the  other  plug-compatible 
manufacturers  generally  reduced  below  list  the  prices  they  actually  charged 
through  various  forms  of  price  concessions. 
Finding  F96  is  .-mended  to  add  in  the  nintli  sentence  in  place  of  the  words- 
".  .  .  28.7%  of  the  plug  compatible  disk  market  .  .  .",  the  following : 
28.7%  of  the  2311/2319  plug-compatible  disk  installations, 
48%  of  the  3330  plug-compatible  disk  installations, 
and  the  remainder  of  the  sentence  should  remain  as  it  now  is.  ,  r  •  • 

Finding  F97  is  amended  by  substituting  tlie  term  •■3UU"  for  the  term  "SoO  im 
the  second  sentence  thereof. 

Finding  FlOO  is  amended  by  adding  at  the  end  of  the  fourth  sentence  thereot 
the  following  phrase : 

with  cancellation  penalty  clauses  or  with  no  cancellation  option  at  all. 
Finding  F106  is  amended  by  substituting  the  word  -Mallard"  for  the  word. 
"Merlin"  in  the  fourth  sentence  thereof. 

Following  finding  Fill,  the  court  makes  as  Finding  Fllla  the  following: 

Fllla.  There  was  no  evidence  that  IBM  reduced  prices  below  cost  and  a 
reasonable  profit.  Indeed,  when  announced  the  profitability  of  the  2319  disk, 
storage  units,  the  370/158  and  168  CPIT-s  and  CPU  memory  elements  were 
anticipated  to  he  in  excess  of  20%.  Likewise,  at  the  announcement  of  FTP 
it  was  anticipated  that  the  profitability  of  the  products  to  which  it  applied; 
would  be  at  least  20%.  Those  profit  margins  in  part,  of  course,  would  have- 
been  achieved  by  obtaining  leases  of  products  which  would  have  otherwise 
been  made  by  Telex  and  other  PCM's.  Those  price  reductions  are  found  to- 
be  predatory.  ,        .,        ,  .  , 
The  fifth  sentence  of  finding  F116  is  amended  to  replace  the  phrase    .  .  .  pui)- 
licity  over  IBM's  accounting  methods  .  .  ."  with  the  phrase  ".  .  .  publicity  over 
Telex's  accounting  methods  .. ." 

Finding  F121  is  amended  by  changing  the  period  at  the  end  thereof  to  a  comma- 
and  by  adding  "subject  to  the  adjustments  made  in  _F124  with  respect  to  the 
net  antitrust  damages  to  be  awarded  in  favor  of  Telex." 
Finding  F122  is  amended  by  adding  at  the  end  thereof : 

Tliese  findings  are  subject  to  the  adjustments  made  in  F124  with  respect 
to  the  net  antitrust  damage  to  be  awarded  in  favor  of  Telex. 
Finding  F123  is  amended  to  add  at  the  end  of  that  paragraph  the  following : 
These  findings  are  subject  to  the  adjustments  made  in  F124  with  respect  to 
the  net  antitrust  damage  to  be  awarded  in  favor  of  Telex. 
Finding  F124  is  amended  to  read  as  follows : 

F124  Accordingly  the  court  finds  that  as  a  proximate  result  of  IBM  s  unlawful 
acts  and  conduct  "the  plaintiffs  have  suffered  actual  damages  totaling  $117.5- 
million,  sul)ject  to  the  following  adjustments:  (a)  An  adjustment  of  $6  million 
representing  by  fair  approximation  the  corrective  or  diminishing  effect  of  the 
injunctive  relief  gi-anted  against  IBM  upon  the  damages  that  would  be  otherwise 
recoverable.*  (b)  unjust  enrichment  and  damage  items  included  in  the  judgment 
against  Telex  on  IBM's  first  counterclaim  for  trade  secret  violation  in  the  sum 
of  $17.5  million  which  represents  the  best  available  quantification  of  the  com- 

*Plaintiffs  contend  in  effect  that  any  such  offset  woulcl  he  speculative  ;  that  lost  place- 
ments because  of  IBM's  unlawful  actions  cannot  be  retrieved  ;  that  the  curative  effect 
of  itricing  provisions  as  to  past  impact  are  minimal  -within  the  period  of  allowed  damages  ; 
th-it  the  iniuuctive  relief  does  not  restore  the  predatory  price  cuts,  withdraw  the  prior 
^'ffect  of  the  FTP  lockout  nor  negate  their  continuing  effect  to  a  measurable  extent ; 
that  the  already  protracted  delay  in  progressively  building  up  its  projected  and  formerly 
realistic  market  share  as  a  result  of  IBM's  suppression  cannot  now  be  made  yip  :  that 
the  prohibition  of  future  unlawful  manipulation  of  prices  or  such  lockout  cannot  reverse 
the  effect  of  the  past  actions  in  view  of  lead  time,  and  building,  nianutactiiriug  hnancing 
and  other  problems  attributable  to  IBM's  conduct  and  already  effective,  and  that  the  results 
of  the  iniunction,  as  important  as  they  may  be,  will  be  large  long  range  relating  to 
future  products  not  vet  marketed  by  either  IBM  or  Telex.  The  court  already  has  limited 
the  effect  of  plaintiffs'  future  market  projections  in  determining  damages  to  turther 
minimize  the  bearing  of  the  injunctive  relief  upon  damages  awarded.  Yet  upon  coii-;!.!"i-.-i- 
1 1.111  vL  the  post-judgment  motions  I  have  found  that  that  there  will  be  an  apprec r.inie 
effect  by  the  injunctive  relief  in  reudction  of  actual  damages  otherwise  recoverable,  as^ 
aliove  determined. 
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petitive  advanlage  uukiwfully  obtained  by  Telex  in  establishing  the  market  posi- 
tion upon  the  basis  of  which  antitrust  damages  were  in  part  determined  by  the 
court  and  which  should  be  deducted  from  otherwise  allowable  antitrust  damages 
before  trebling;  and  (c)  the  additional  sum  of  $7.5  million  representing  liy  fair 
approximation  additional  unlawful  competitive  advantage  secured  by  Telex 
through  misappropriation  of  IBM  trade  secrets,  this  being  a  judgmatical  factor 
not  quantified  in  the  direct  proof  or  findings  on  the  trade  secret  counterclaim  but 
not  otherwise  taken  into  account  in  my  determination  of  actual  antitrust  dam- 
ages. Accordingly,  after  deducting  these  factors  and  in  view  of  all  of  the  other 
circumstances  heretofore  considered  by  the  court  as  reasonably  bearing  upon 
plaintiffs'  damages,  it  is  found  that  $86.5  million  represents  a  fair  and  reasonable 
approximation  of  plaintiffs'  actual  antitrust  damage  proximately  caused  by  the 
unlawful  conduct  of  defendant  as  herein  found. 

Findings  F126,  F127,  F128,  F129.  F130,  are  amended  to  read  as  follows: 
F126.  IHM  should  be  enjoined  for  a  period  of  three  years  from  the  date  of 
this  judgment  from  entering  into  or  enforcing  any  contractually  specified 
termination  charges  or  liquidated  damages  which  it  otherwise  might  be  eii' 
titled  to  collect  because  of  tei*mination  of  any  long  term  lease  agreement 
entered  into  between  IBM  and  any  of  its  end-user  customers,  Avith  respect 
to  IBM  EDP  peripheral  prcKlucts  that  are  cable  connected  to  any  IBil  CPU 
or  its  channel. 

F127.  IBM  should  be  enjoined  and  required  in  good  faith  to  make  available, 
on  request,  at  the  time  of  first  customer  shipment  of  an  IBM  CPU  or  its 
channel,  information  describing  the  design  of  the  electronic  interface  for 
such  product  (including  the  details  necessary  to  describe  the  characteristics, 
timing  and  sequencing  of  all  signals  to  be  interchanged,  together  with  the 
function  of  such  signals  and  the  expected  response  to  such  signals  trans- 
ferred at  the  interface  between  such  IBil  CPU  or  its  channel  and  the  EDP 
peripheral  products  cable  connected  to  it)  and.  in  the  event  that  a  sub- 
sequently shipped  IBM  EDP  peripheral  product  changes  that  interface.  IBM 
should  be  required  to  make  changes  in  the  above  information  available  at 
the  time  such  product  is  shipped.* 

F128.  IBM  should  be  enjoin'-d  and  required  to  continue  to  price  separately 
those  System  370  memories  v.hich  are  not  a  single  product  with  the  central 
processing  unit.** 

F129.  IBM  should  be  enjoined  and  required  to  price  separately  its  sep- 
arate EDP  products,  including  l)ut  not  limited  to  CPU's,  memories  I  as  set 
forth  in  paragraph  F128),  tape  products  and  their  controllers,  disk  products 
and  their  controllers,  printer  products  and  their  controllers  and  communica- 
tion controllei'S. 

F130.  Where  it  offers  a  separate  EDP  peripheral  product  cable  connected 
to  an  IBM  CPU  or  channel  in  a  separate  box  and  a  substantially  equivalent 
version  made  fi'om  substantially  common  parts  integrated  into  another- 
protluct.  IBM  should  be  enjoined  and  required  to  continue  to  price  the- 
integrated  version  separately  from  the  product  into  which  it  is  integrated, 
and  should  be  further  enjoined  and  required  to  make  a  good  faith  effort  to. 
set  its  prices  for  both  such  versions  with  a  substantially  equivalent  profit 
objective,  and  with  cost  and  profit  objectives  being  measured  on  an  equivalent 
basis. 
There  is  hereby  added  immediately  following  paragraph  F130  as  so  amended, 
the  following : 

F130a.  Neither  paragraph  F12S,  F129  nor  F130  hereof  is  intended  to  re- 
quire the  separate  pricing  of  anything  which  would  not  be  regarded  as  a 
separate  product  pursuant  to  Section  3  of  the  Clayton  Act  and  provided  fur- 
ther in  this  connection  that  the  court  does  not  intend  to  inhibit  technological 
changes  which  may  alter  the  definition  of  what  today  may  be  a  .separate 
product. 

F130b.  IBM  should  be  enjoined  from  adopting,  implementing  or  carrying 
out  predatory  pricing,  leasing  or  other  acts,  practices  or  strategies  with 


*Thp  parties  and  the  Court  shall  use,  as  an  aid  in  construction  of  this  provision,  the 
IBM  IManual  GA  22-6794-1  :  IBM  System/360  and  System/370  I/O  Interface  Channel  to. 
Control  Unit  Original  Equipment  Manufacturers'  Infofmatlon. 

**See  Findings  110,  111  and  Conclusion  31. 


5788 

intent  to  obtain  or  maintain  an  illegal  monopoly  in  a  relevant  market  for 
EDP  peripheral  equipment  plug  compatible  to  its  CPU's,  or  any  relevant 
submarkets  thereof,  in  violation  of  Section  2  of  the  Sherman  Act. 

F130c.  The  foregoing  injunctions  are  intended  to  be  effective  only  within 
the  United  States.  They  and  any  changes,  modifications  or  amendments 
thereof,  should  be  enforced,  construed  or  considered  only  upon  motion  duly 
made  by  The  Telex  Corporation,  Telex  Computer  Products,  Inc.,  or  Inter- 
national Business  Machines  Corporation,  or  their  successors  in  interest,  and 
such  motions  should  be  made  on  at  least  twenty  days'  written  notice. 
Except  as  hereinabove  provided,  all  motions  to  correct,  amend  or  alter  the 
findings  of  fact  hereinbefore  filed  are  hereby  denied. 
Dated  this  9th  day  of  November,  1973. 

A.  Sherman  Chkistensen, 
Senior  U.S.  District  Judge  (Assigned) . 


[Filed  Nov.  10,  1973] 

In  the  United  States  District  Court  for  the  Northern  District  of  Oklahoma 

No.  72-C-18;  No.  72-C-89  (Consolidated) 

The  Telex  Cobpobation  and  Telex  Computeb  Peoducts,  Inc.,  plaintiffs, 

V. 

International  Business  Machines  Cokp.,  defendant, 
amendments  to  conclusions  of  law 

Upon  the  defendant's  timely  motion  to  amend  conclusions  of  law  with  reference 
to  antitrust  damages  and  injunctive  relief,  and  the  matters  having  been  argued 
and  submitted  to  the  court  for  decision,  it  is  now  hereby  ordered  that  the  con- 
clusions of  law  filed  on  September  17,  1973,  be  and  they  are  hereby  amended  as 
follows : 

The  heading  "Conclusions  of  Law ;  Discussion"  on  page  155  is  amended  to  read 
"Amended  Conclusions  of  Law;  Discussion." 

The  following  paragraphs  C40(a)  to  (d),  beginning  at  page  198  of  said  con- 
clusions, are  hereby  added : 

C40(a).  Damage  adjustments  have  been  made  as  indicated  in  finding  F124 
with  resi>ect  to  the  probable  efi'ect  of  injunctive  relief,  and  the  unlawful  com- 
petitive advantages  secured  by  Telex  througli  misappropriation  of  IBM  trade 
secrets.  With  reference  to  the  first  mentioned  factor  reducing  actual  damages 
by  $6  million  there  need  be  added  here  only  my  conclusion  that  such  authorities 
as  United  States  v.  Oi-egon  State  Medical  Soc,  343  U.S.  325  (1952).  and  Florists' 
JS'ationwide  Tel.  Del.  Net.  v.  Florists'  Tel.  Del.  Ass'n.,  371  F.  2d  263  (1967),  relied 
upon  by  plaintiffs  in  an  attempt  to  establish  that  no  adjustment  at  all  should  be 
made  for  possible  effects  of  the  injunction,  are  not  in  point.  Further  discussion, 
however,  seems  necessary  concerning  adjustments  based  upon  the  effect  of  my 
trade  secret  counterclaim  findings  against  Telex  uix)n  the  determination  of  the 
antitrust  damages  against  IBM.  This  aspect  involves  more  complicated  factual 
and  legal  problems  to  add  to  the  array  which  already  has  characterized  this 
unusual  suit. 

C40(b).  I  have,  as  in  the  findings  indicated,  deducted  from  the  plaintiff's  dam- 
ages found  before  trebling  the  amount  of  ,S17.5  million  fixed  in  my  findings  on 
IBM's  first  coinitei-claini  to  be  the  damages  and  unjust  enrichment  caused  or 
enjoyed  by  plaintiffs  as  a  result  of  the  unlawful  misappropriation  of  defendant's 
trade  secrets^  (not  including,  however,  cost  of  increased  .security,  additional  cost 
of  manufacturing  the  IBM  head  arm,  and  punitive  damages  which  have  little  or 
no  relationship  to  the  subject  under  discussion).  Initially  I  was.  and  plaintiffs 
continue  to  be,  of  the  view  that  the  subject  matter  of  the  first  counterclaim  and 


^  Tlip  items  totaling:  this  amount  really  constitute  the  only  types  of  qnantiflcation  of 
competitive  advantage  aceruinp  from  trade  secret  misappropriations  which  IBM  suggested 
at  (he  trial.  Wliile  tiiis  quantification  was  not  then  attempted  precisely  for  our  present 
purpose  it  represents  the  best  figure  available  in  the  evidence  and  I  have  concluded  that  it 
should  be  used  in  this  connection. 
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the  remedies  thereon  awarded  in  tlie  nature  of  involuntary  royalty  were  inde- 
pendent of  the  antitrust  damages  and  should  simply  be  set  off  against  them  after 
the  latter  were  trebled,  in  view  of  Perma  Life  Mufflers,  Inc.  v.  International  Parts 
Corp..  392  U.S.  134  (1968).  and  Kiefer-Stewart  Co.  v.  Joseph  E.  Seagram  &  Sons. 
340  U.S.  211  (1951).  However,  I  have  concluded  that  this  was  error,  since 
plaintiffs'  prospective  market  position  to  the  extent  it  otherwise  would  have  been 
recognized  in  my  antitrust  damage  calculations  would  have  included  such  com- 
petitive advantage  and  should  be  adjusted  accordingly  before  plaintiffs'  damages 
are  trebled.  Other  authorities  relied  upon  by  plaintiffs  to  the  contrary  are  in- 
apposite. See  Semke  v.  Enid  Automobile  Dealers,  456  F.  2d  1361  (10th  Cir.  1972), 
see  also,  320  F.  Supp.  445,  446-447  (W.D.  Okla.  1970)  ;  Flintkote  Company  v. 
Lysfjoi-d,  246  F.  2d  368  (9th  Cir.),  cert,  denied,  355  U.S.  835  (1957)  ;  Bal  Theatre 
Corp.  V.  Paramount  Dist.  Corp..  206  F.  Supp.  708  (N.D.  Cal.  1962)  ;  Waters  v. 
Turner,  76  F.  Supp.  279  (E.D.  Pa.  1948)  ;  Sampson  v.  Thomas.  76  F.  Supp.  691 
(E.D.  Mich.  1948)  ;  and  Jerard  Associates,  Inc.  v.  The  Stanley  Works,  1966  Trade 
Cas.  1171,820  (D.C.S.D.  N.Y.  1966).  In  these  cases  the  counterclaim  or  offset 
amounts  were  not,  as  here,  directly  connected  with  the  evaluation  of  primary 
damages.  In  other  contexts,  I  would  agree  that  tbere  is  no  justification  in  law 
or  justice  for  the  treble  damage  provision  of  the  antitrust  laws  to  be  emasculated 
by  artificially  trebling  a  defendant's  counterclaim.  But  damages  cannot  be  re- 
covered for  detriment  not  based  upon  the  violation  of  legal  rights.  Keogh  v. 
Chicago  &  Northwestern  Ry.,  260  U.S.  156  (1922)  ;  Okefenokee  Rural  Electric 
Membership  Coi-p.  v.  Florida  Power  &  Light  Co.,  214  F.  2d  413,  418  (5th  Cir. 
1954)  ;  Maltz  v.  Sax,  134  F.  2d  2  (7th  Cir.),  cert,  denied,  319  U.S.  772  (1943)  ; 
Calnetics  Corp.  v.  Volkswagen  of  America,  Inc.,  348  F.  Supp.  623  (CD.  Cal.  1972)  ; 
Jones  Knitting  Corp.  v.  Morgan,  244  F.  Supp.  235,  239  (E.D.  Pa.  1965).  rev'd  on 
other  grounds,  361  F.  2d  451  (3d  Cir.  1966)  ;  Mason  City  Tent  and  Awning  Co.  v. 
Clapper,  144  F.  Supp.  754,  770  (W.D.  Mo.  1956).  See  also,  Columbia  Nitrogen 
Coi-p.  V.  Roysten  Co.,  451  F.  2d  3,  15-16  (4th  Cir.  1971)  ;  Semke,  supra  at  1370. 

C40(c).  The  application  of  this  principle  is  relatively  clean-cut  in  the  cases 
cited.  For  example  Calnetics  Corp.  involved  a  single  identifiable  factor  to  be 
eliminated  from  consideration.  Semke  dealt  with  enjoined  sales.  Involved  in 
Mason  City  Tent  and  Awning  was  attempted  recovery  under  the  antitrust  laws 
for  loss  of  profits  from  adjudged  patent  infringements.  The  principle  of  these 
cases  has  been  applied  in  the  complicated  setting  of  the  present  one  through  the 
counterclaim  deduction  from  antitrust  damages  before  trebling  to  the  extent 
above  specified.  I  have  found  that  there  should  be  deducted  also  $7.5  million  on 
an  analogous  theory,  representing  by  fair  approximation  the  additional  effect  of 
trade  secret  advantages  not  quantified  in  connection  with  IBM's  counterclaim, 
not  heretJ3fore  otherwise  taken  into  account  and  which  unless  deducted  would 
distort  the  antitrust  damage  determination  made  by  the  court.  Concededly  this 
is  a  judgmental  process  based  upon  a  broad  evaluation  of  the  evidence.^  But  I 
cannot  escape  the  conviction  in  review  of  the  antitrust  damages  as  a  result  of 
motions  directed  to  the  original  judgment  that  account  must  be  taken  of  this 
additional  factor  to  the  extent  indicated.  Plainiffs'  contention  that  this  re-evalua- 
tion is  mere  speculation  in  view  of  the  drastic  revision  already  made  to  their 
damage  projections  is  rejected,  for  my  evaluation  has  extended  to  a  reconciliation 
of  the  two  aspects  in  light  of  the  evidence  as  I  have  viewed  it.  Much  less  am  I 
persuaded,  as  argued  by  IBM,  that  these  adjusting  factors  should  be  extended 
to  swallow  up  all  antitrust  damages  to  which  plaintiffs  might  otherwise  be  en- 
titled. In  effect  IBM  would  extrapolate  from  each  confidential  document,  subject, 
plan  or  employment,  without  proof  or  justification  in  the  court's  findings,  dire 
consequences  to  its  own  business  and  unlimited  advantage  to  Telex.  I  cannot 
accept  the  thesis,  inferentially  though  not  expressly  advanced,  that  because  of 


=  It  is  hoperl  that  no  apolojry  need  be  made  for  resnrtinff  to  luimnn  jiulfrment  despite 
rather  complete  envelopment  by  a  computer  climate.  In  post-jndprment  briefs  on  nunnti- 
fioation  problems  submitted  to  it  each  side  seeminjrly  has  been  able  to  support  its  position 
witli  a  myriad  of  figures  precisely  allocated  among  a  wide  range  of  EDP  devices,  pre- 
sumably with  the  aid  of  the  ubiquitous  machines.  Nonetheless,  the  prior  experiences  of 
both  parties,  as  documented  in  my  findings,  may  raise  some  question  concerning  the 
infallibility  of  such  processes.  IBM's  computers  taught  with  little  question  that  its  nnti- 
fompetitive  stratagems  would  be  effective  In  suppression  of  its  ping  compatible  competition 
hut  the  .iudgmental  tost  of  the  extent  to  which  this  properly  could  be  accomplishe.l  was 
represented  neither  in  their  Input  nor  output.  And  Telex's  lead  time  advantage  bv 
utilization  of  IBM's  Aspen  secrets  likely  could  be  computerized  quantitatively  but  not 
qualitatively.  Reversing  the  process,  IBM's  utilization  of  the  court's  qualitative  findings 
cumulatively  of  "massive"  trade  secret  penetration  bv  Telex  to  treat  each  part  or  frag- 
ment as  "massive"  and  to  quantify  It  as  such,  is  unjustified  by  the  record. 

40-027—7.5 01 


5790 

the  misappropriation  of  some  of  its  trade  secrets,  however  unjiistified  or  impres- 
sive in  aggregate,  but  yet  limited  in  relation  to  Telex's  total  business  and  pros- 
pects, IBM  became  in  effect  almost  the  virtual  owner  of  Telex's  future  despite 
its  victimination  by  IBM's  antitrust  strategies.  Such  an  argument  in  its  full 
reach  indeed  would  do  violence  to  the  principle  of  Pernia  Life  and  involve  a 
domination  of  employment,  technology  and  ideas  in  the  EDP  industry  far  beyond 
anything  suggested  by  the  evidence.^  Moreover,  its  acceptance  would  tend  to 
unduly  extend  if  not  pervert  the  state  law  of  trade  secrets  in  the  defeat  of  federal 
antitrust  policy.  Cf.  Sears,  Roebuck  &  Co.  v.  Stiffel  Company,  376  U.S.  225  (1964)  ; 
Lear  Inc.  v.  Adkins,  395  U.S.  653  (1969)  ;  Kewanee  Oil  Company  v.  Bicron  Cor- 
poration, 478  F.  2d  1074  (6th  Cir.  1973).  Plaintiffs,  as  indicated  in  the  findings, 
has  the  right  to  employ  the  skill,  competitive  aggressiveness,  knowhow,  ambition, 
foresight  and  planning  together  with  all  of  the  other  talents  and  information  of 
numerous  experts  hired  from  other  EDP  companies,  as  well  as  from  IBM,  and 
to  utilize  these  to  the  fullest  extent,  short  of  illegal  trade  secret  misappro- 
priations. 

C40(d).  The  final  related  point  which  seems  to  require  comment  is  plaintiffs' 
contention  that  if  counterclaim  components  are  credited  against  the  antitrust 
damages,  they  should  be  eliminated  from  the  counterclaim.  I  cannot  agree. 
Plaintiffs  are  entitled  only  to  their  proper  antitrust  damages.  By  the  court's 
eliminating  elements  from  the  antitrust  damage  determination  which  should 
not  have  been  included  in  the  first  place  defendant  is  rendered  no  less  entitled  to 
the  damages  to  which  it  has  been  awarded  on  its  counterclaim.  Certainly  this 
would  be  tnie  as  to  the  elements  not  included  in  the  adjustment,  i.e.,  security, 
extra  manufacturing  costs  and  punitive  damages.  The  additional  amounts  have 
not  been  credited  against  plaintiffs'  antitrust  award  but  rather  such  award  has 
been  fairly  fixed  in  view  of  them  to  the  best  of  the  court's  ability.  Assuming  that 
I  am  right  in  this  view,  if  Telex  collects  the  present  antitrust  damage  award  it 
■o-ill  have  as  much  as  it  is  entitled  to.  even  though  required  to  pay  or  offset  the 
counterclaim.  If  the  counterclaim  award  should  be  reversed,  an  adustment 
upward  may  have  to  be  made  in  the  antitrust  award.  If  the  antitrust  award  does 
not  survive  appeal  and  the  trade  secret  award  does,  Telex  should  pay  the  latter, 
unless  it  becomes  involved  to  the  contrary  in  antitrust  damage  problems 
surviving  appeal. 

Change  C41  beginning  on  page  numbered  198  to  read  as  follows : 
The  court  accordingly  concludes  within  the  perimeter  of  the  proof  that  Telex 
and  Telex  Computer  Corporation  have  sustained  damages  to  their  business  as  a 
proximate  result  of  defendant's  violations  of  Section  2  of  the  Sherman  Act  in 


3  The  latest  evaluation  by  the  defendant  of  the  effect  of  trade  secret  misappropriations 
seems  somewhat  an  afterthought.  No  trade  secret  misappropriation  counterclaim  was 
actually  pleaded  until  almost  a  year  after  plaintiffs  filed  their  antitrust  action  against 
IB?k[.  At  a  pre-trial  hearing,  in  denying  plaintiffs'  motion  to  sever  the  counterclaim,  the 
court  did  recognize  that  in  the  antitrust  phase  of  the  case  it  would  be  improper  "to  draw 
an  iron  curtain  over  tlieir  [trade  secret  misappropriations]  exploration,  with  regard  to 
damages,  perhaps  with  regard  to  impact  and  ])robabl.v  with  regard  to  other  elements  of 
lial)ility  .  .  ."  IBM's  amended  answer,  in  twelve  pages  of  denials  and  averments,  con- 
tained only  one  express  reference  to  Telex's  violation  of  its  trade  secrets,  ".  .  .  that 
Telex  has  hired,  and  is  continuing  to  hire,  former  IBM  employees  to  obtain  IBM  confi- 
dential and  proprietary  information  from  such  former  IBM  employees  and  from  others 
and  has  thereby  copied  IBM  tape,  disk,  printer  and  memory  and  storage  devices  and  has 
announced  such  copies.  Its  trade  secret  counterclaim  was  pleaded  as  indojiendent  of  its 
answer  to  the  plaintiffs'  antitrust  charges.  The  court  lias  found  in  the  transcript  no  evidence 
offered  by  IBM  as  a  part  of  its  defense  to  the  antitrust  claims  directly  addressing  itself 
to  the  quantification  of  any  trade  secret  misappropriations  as  against  plaintiffs'  damages 
nor.  indeed,  did  defendant's  counsel  cross-examine  the  principal  witness  presenting 
plaintiffs'  damage  projections  with  reference  to  the  relationship  itself.  'The  only  express 
mention  that  I  have  been  able  to  find  in  IBM's  final  argument  as  to  some  possible' relation- 
ship between  antitrust  damages  and  the  subject  matter  of  the  counterclaim  is  when 
counsel  began  his  discussion  of  the  counterclaim  and  said  :  "Now,  Tour  Honor.  I  want  to 
turn  to  the  last  part,  which  will  be  mixed  together  somewhat :  The  injur.v.  damages  and 
counterclaim.  As  a  prelude  to  that  let  me  state  a  brief  chronology  .  .  ."  And  laterVoiinsel 
added  :  "Mr.  Jatras  testified  that  lie  believed  they  were  going  to  the  moon  ;  and  Telex's 
business  success  or  failure  was  hinged  entirely  upon  these  products  which  it  had  set  out 
to  copy  from  IBM."  (As  I  have  pointed  out  in  the  findings,  there  is  nothing  improper  in 
itself  about  copying  unpatented  products,  and  indeed  that  is  an  important  part  of  com- 
petition in  the  industry.)  Thereafter  the  quantification  of  counterclaim  damage  argued 
and  requested  by  IBM  had  little  or  no  bearing  upon  the  pervasive  effects  of  trade  secret 
misnppropriation  now  urged,  nor  any  reference  to  t.vpes  of  counterclaim  damage  essen- 
tially different  than  those  already  allowed.  The  court  awarded  with  some  modification 
in  amounts,  for  reasons  stated,  trade  secret  damages  precisely  on  the  theorv  defendant 
requested  them  in  its  proposed  findings.  It  would  not  be  fair  to  attempt  to  hold  IBM  to  a 
waiver  of  its  present  broader  contentions,  but  this  note  may  serve  to  put  them  in  more 
realistic  perspective. 
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the  amount  of  $86.5  million  which  amount  must  be  trebled  as  required  by  law ; 
and  the  plaintiffs  therefore  are  entitled  to  judgment  against  IBM  in  the  total 
amount  of  $259.5  million,  plus  attorneys'  fees  of  $1.2  million,  which  the  court 
finds  to  be  reasonable,  and  for  costs  in  accordance  with  the  stipulation  already 
of  record.  It  is  believed  and  found  that  any  greater  amount,  although  supported 
by  some  evidence,  would  be  speculative  and  not  supported  by  preponderant 
evidence  applying  the  rule  of  liberality  enjoined  by  the  authorities.  Weighing  all 
relevant  factors  it  is  believed  that  any  less  amount  would  be  contrary  to  the 
prepcjnderance  of  the  evidence  and  accordingly  also  a  miscarriage  of  justice. 
Paragraph  C43  beginning  on  page  numbered  200  is  amended  to  read  as  follows : 
Applying  the  established  principles  of  these  cases  to  the  facts  found,  and  in 
reasonable  relief  to  the  plaintiffs  and  protection  to  the  public,  but  without 
unnecessary  interference  with  technological  developments  in  the  industry,  the 
decree  herein  should  contain  the  following  equitable  remedies  on  the  plaintiffs' 
antitrust  claims : 

( a )  IB:M  should  be  enjoined  for  a  period  of  three  years  from  the  date  of  this 
judgment  from  entering  into  or  enforcing  any  contractually  specified  tennination 
charges  or  liquidated  damages  which  it  otherwise  might  be  entitled  to  collect 
because  of  termination  of  any  long  term  lease  agreement  entered  into  between 
IBM  and  any  of  its  end-user  customers,  with  respect  to  IBM  EDP  peripheral 
products  that  are  cable  connected  to  any  IBM  CPU  or  its  channel. 

(b)  IBM  should  be  enjoined  and  required  in  good  faith  to  make  available  on 
request,  at  the  time  of  first  customer  shipment  of  an  IBM  CPU  or  its  channel, 
information  describing  the  design  of  the  electronic  interface  for  such  product 
(including  the  details  necessary  to  describe  the  characteristics,  timing  and 
sequencing  of  all  signals  to  be  interchanged,  together  with  the  function  of  such 
signals  and  the  expected  response  to  such  signals  transferred  at  the  interface 
between  such  IBM  CPU  or  its  channel  and  the  EDP  peripheral  products  cable 
connected  to  it)  and,  in  the  event  that  a  subsequently  shipped  IBM  EDP 
peripheral  product  changes  that  interface,  IBM  should  be  required  to  make 
changes  in  the  above  information  available  at  the  time  such  product  is  shipped.* 

(c)  IBM  should  be  enjoined  and  required  to  continue  to  price  separately  those 
System  370  memories  which  are  not  a  single  product  with  the  central  processing 
unit.^ 

(d)  IBM  should  be  enjoined  and  required  to  price  separately  its  separate 
EDP  products,  including  but  not  limited  to  CPU's,  memories  (as  set  forth  in 
paragraph  (c)).  tape  products  and  their  controllers,  disk  products  and  their 
controllers,  printer  products  and  their  controllers  and  communication 
controllers. 

(e)  Where  it  offers  a  separate  EDP  peripheral  product  cable  connected  to  an 
IBM  CPU  or  channel  in  a  separate  box  and  a  substantially  equivalent  version 
made  from  substantially  common  parts  integrated  into  another  product,  IBM 
should  be  enjoined  and  requii-ed  to  continue  to  price  the  integrated  version 
separately  from  the  product  into  which  it  is  integrated,  and  should  be  further 
enjoined  and  required  to  make  a  good  faith  effort  to  set  its  prices  for  both  such 
versions  with  a  substantially  equivalent  profit  objective,  and  with  cost  and  profit 
objectives  being  measured  on  an  equivalent  basis. 

(f)  Neither  paragraph  (c).  (d)  nor  (e)  hereof  is  intended  to  require  the 
separate  pricing  of  anything  which  would  not  be  regarded  as  a  separate  product 
pursuant  to  Section  3  of  the  Clayton  Act  and  provided  further  in  this  connection 
that  the  court  does  not  intend  to  inhibit  technological  changes  which  may  alter 
the  definition  of  what  today  may  be  a  separate  product. 

(g)  IBM  should  be  enjoined  from  adopting,  implementing  or  carrying  out 
predatory  pricing,  leasing  or  other  acts,  practices  or  strategies  with  intent  to 
obtain  or  maintain  an  illegal  monopoly  in  a  relevant  market  for  EDP  peripheral 
equipment  being  campatible  to  its  CPU's,  or  any  relevant  submarkets  thereof,  in 
violation  of  Section  2  of  the  Sherman  Act. 

(h)  The  foregoing  injunctions  are  intended  to  be  effective  only  within  the 
United  States.  They  and  any  changes,  modifications  or  amendments  thereof 
should  be  enforced,  construed  or  considered  only  upon  motion  duly  made  by  The 
Telex  Corporation.  Telex  Computer  Products,  Inc.,  or  International  Business 
Machines  Corporation,  or  their  successors  in  interest,  and  such  motions  should 
be  made  on  at  least  twenty  days'  written  notice. 


^  Thp  parties  and  the  Court  shall  use,  as  an  aid  In  construction  of  this  pro.-ision.  the- 
IBM  Manual  OA  22-6794-1  ;  IBM  S.vstem/360  and  System/370  I/O  Interface  Channel  to 
Control  T^nlt  Original  Equipment  Manufacturers'  Information. 

^  See  Findings  110,  111  and  Conclusion  31. 
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(i)  The  court  should  decline  to  order  either  the  public  disclosure  by  IBM  of 
all  planned  or  anticipated  product  enhancements,  or  the  divestiture  of  IBM's 
holdings,  for  the  reasons  more  fully  developed  in  the  findings. 

Paragraph  C59(a)  beginning  on  page  numbered  216  is  amended  to  read  as 
follows : 

(a)  Statutory  damages  for  copyright  violation  in  the  amount  of  $13,776, 
together  with  attorney's  fees  in  the  sum  of  $3,000,  which  the  court  finds  to  be 
reasonable. 

Except  as  hereinabove  provided  and  as  reflected  and  provided  in  the  amended 
judgment  and  decree  file  herewith,  all  motions  to  correct,  amend  or  alter  the 
conclusions  of  law  and  judgment  and  decree  or  for  a  new  trial  as  hereinbefore 
filed  are  hereby  denied. 

Dated  this  9th  day  of  November,  1973. 

A.   Sherman  Christen  sen. 
Senior  United  States  District  Judge 

(Assigned) . 


[FiledNov.  10, 1973] 

In  the  United  States  District  Court  for  the  Northern  District  of  Oklahoma 

No.  72-C-18;  No.  72-C-S9  (Consolidated) 

The   Telex    Corporation   and   Telex   Computer    Products,    Inc.,    Plaintiffs, 

v. 
International  Business  Machines  Corporation,  defendant. 

amended  judgment  and  decree 

The  issues  having  been  duly  tried  to  the  court,  findings  of  fact,  conclusions  of 
law  and  judgment  and  decree  having  been  filed  and  entered  on  September  17, 
1973,  timely  motions  to  amend  such  findings  of  fact,  conclusions  of  law  and 
judgment  and  decree  having  been  filed,  argued  and  considered  by  the  court,  and 
the  court  having  made  certain  amendments  and  supplements  to  its  findings  of 
fact  and  conclusions  of  law  ;  now,  accordingly. 

It  is  hereby  ordered,  adjudged  and  decreed  : 

1.  That  plaintiffs.  The  Telex  Corporation  and  Telex  Computer  Products,  Inc., 
have  and  recover  judgment  of  and  from  the  defendant  International  Business 
Machines  Corporation  in  the  sum  of  $259.5  million,  after  the  found  actual 
damas^es  have  been  trebled  as  required  by  law,  together  with  attorneys'  fees 
in  the  sum  of  $1.2  million,  and  stipulated  costs  of  court  in  accordance  with 
the  agreement  of  the  parties  heretofore  entered  on  the  record. 

2.  IBM  is  hereby  enjoined  for  a  period  of  three  years  from  the  date  of  this 
judgment  from  entering  into  or  enforcing  any  contractually  specified  termination 
charges  or  liquidated  damages  which  it  otherwise  might  be  entitled  to  collect 
Iiecause  of  termination  of  any  long  term  lease  agreement  entered  into  between 
IBM  and  any  of  its  end-user  customers,  wtih  respect  to  IBM  peripheral  products 
that  are  cable  connected  to  any  IBM  CPU  or  its  channel. 

3.  IBM  is  enjoined  and  required  in  good  faith  to  make  available  on  request, 
at  the  time  of  first  customer  shipment  of  an  IBM  CPU  or  its  channel,  informa- 
tion describing  the  design  of  the  electronic  interface  for  such  product  (including 
the  details  necessary  to  describe  the  characteristics,  timing  and  sequencing  of 
all  signals  to  be  interchanged,  together  with  the  function  of  such  signals  and 
the  expected  response  to  such  signals  transferred  at  the  interface  between  such 
IBM  CPU  or  its  channel  and  the  EDP  peripheral  products  cable  conected  to 
it)  and,  in  the  event  that  a  subsequently  shipped  IBM  EDP  peripheral  product 
changes  that  interface,  IBM  shall  make  changes  in  the  above  information  avail- 
able at  the  time  such  product  is  shipped.^ 

4.  IBM  is  enjoined  and  required  to  continue  to  price  separately  those  System 
370  memories  which  are  not  a  single  product  with  the  central  processing  unit." 


1  The  parties  and  the  Court  shall  use,  as  an  aid  In  construction  of  this  provision,  the 
IBM  Manual  GA  22-6794-1 :  IBM  System/360  and  System/370  I/O  Interface  Channel  to 
Control  Unit  Original  Equipment  Manufacturers'  Information. 

2  See  Findings  110,  111  and  Conclusion  31. 
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5.  IBM  is  enjoined  and  required  to  price  separately  its  separate  EDP  products, 
including  but  not  limited  to  CPU's,  memories  (as  set  forth  in  paragraph  4), 
tape  products  and  their  controllers,  disk  products  and  their  controllers,  printer 
products  and  their  controllers,  and  communication  controllers. 

6.  Where  it  offers  a  separate  EDP  peripheral  product  cable  connected  to  an 
IBM  CPU  or  channel  in  a  separate  box  and  a  substantially  equivalent  version 
made  from  substantially  common  parts  integrated  into  another  product,  IBM 
is  enjoined  and  required  to  continue  to  price  the  integrated  version  separately 
from  the  product  into  which  it  is  integrated,  and  is  further  enjoined  and  required 
to  make  a  good  faith  effort  to  set  its  prices  for  both  such  versions  with  a  sub- 
stantially equivalent  profit  objective,  and  with  cost  and  profit  objectives  being 
measured  on  an  equivalent  basis. 

7.  Neither  paragraph  4,  5,  nor  6  hereof  is  intended  to  require  the  separate 
pricing  of  anything  which  would  not  be  regarded  as  a  separate  product  pursuant 
to  Section  3  of  the  Clayton  Act  and  provided  further  in  this  connection  that  the 
court  does  not  intend  to  inhibit  technological  changes  which  may  alter  the 
definition  of  what  today  may  be  a  separate  product. 

8.  IBM  is  enjoined  from  adopting,  implementing  or  carrying  out  predatory 
pricing,  leasing  or  other  acts,  practices  or  strategies  with  intent  to  obtain  or 
maintain  an  illegal  monopoly  in  a  relevant  market  for  EDP  peripheral  equip- 
ment plug  compatible  to  its  CPU's,  or  any  relevant  submarkets  thereof,  in  viola- 
tion of  Section  2  of  the  Sherman  Act. 

9.  The  foregoing  injunctions  are  intended  to  be  effective  only  within  the  United 
States.  They  and  any  changes,  modifications  or  amendments  thereof  may  be  en- 
forced, construed  or  considered  only  upon  motion  duly  made  by  The  Telex 
Corporation,  Telex  Computer  Products,  Inc.,  or  International  Business  Ma- 
chines Corporation,  or  their  successors  in  interest,  and  such  motions  shall  be 
made  on  at  least  twenty  days'  written  notice. 

10.  International  Business  Machines  Corporation  shall  have  and  recover  from 
Telex  Corporation  and  Telex  Computer  Products  Inc.,  the  total  sum  of  $21,913.- 
776,  made  up  as  by  the  conclusions  of  law  shown,  together  with  attorneys' 
fees  for  the  adjudged  copyright  infringement  in  the  sum  of  $3,000,  and  costs 
in  accordance  with  the  stipulation  heretofore  made  of  record. 

11.  The  Telex  Corporation  and  Telex  Computer  Products,  Inc.,  are  enjoined 
and  required : 

a.  To  return  to  IBM  all  IBM  documents  and  all  Telex  documents  containing 
IBM  confidential  information  which  are  in  Telex's  custody  or  under  its  control, 
and  to  destroy  all  copies  of  Telex  manuals  under  its  control  or  in  its  custody 
which  infringe  IBM  copyrighted  manuals. 

b.  To  refrain  from  hiring  or  soliciting  any  IBM  employee  for  a  period  of  two 
years  without  approval  from  the  court. 

c.  To  refrain  from  copying  any  IBM  copyrighted  materials. 

d.  To  refrain  from  soliciting  or  using  any  IBM  confidential  or  proprietary 
information. 

e.  To  refrain  from  assigning  any  former  IBM  employee  employed  now  or  in 
the  future  by  Telex  to  the  development  or  manufacture  of  products  functionally 
equivalent  or  similar  to  those  on  which  such  employee  worked  at  IBM  for  a 
period  of  not  less  than  two  years  following  the  termination  of  his  employment 
with  IBM. 

12.  Notwithstanding  the  undetermined  claims  relating  to  foreign  markets,  the 
court,  pursuant  to  Rule  54(b)  Fed.  R.  Civ.  P.,  hereby  determines  that  there  is  no 
just  cause  for  delay  in  the  entry  of  this  judgment,  and  the  Clerk  is  hereby  directed 
to  enter  final  judgment  in  accordance  with  the  foregoing,  subject  to  immediate 
appeal.  A  stay  of  execution  is  hereby  granted  subject  to  disposition  of  defendant's 
motion  of  September  2G,  1973,  pursuant  to  Rule  62(d)  of  the  Federal  Rules  of 
Civil  Procedure  for  an  order  suspending  injunctive  relief  against  defendant  pend- 
ing apiieal  or,  in  the  alternative,  for  an  order  requiring  plaintiffs  to  provide  secu- 
rity in  the  amount  deemed  appropriate  by  the  court,  and  subject  to  the  disposition 
of  other  motions,  if  any,  for  stay  or  supersedeas  in  connection  with  an  appeal  of 
this  judgment  by  any  party. 

13.  Against  the  possibility  that  it  should  be  determinetl  that  reserved  claims 
vdth  reference  to  foreign  markets  are  not  sutficiently  separate  as  to  permit  the 
invocation  of  Rule  54(b),  Fed.  R.  Civ.  P.,  and  tliat  despite  the  provisions  of  28 
U.S.C.  §  1292(a)(1)  with  reference  to  appeal  of  interlocutory  injunctions,  the 
antitrust  and  trade  secret  damage  awards  herein  otherwise  would  not  be  subject 
to  immediate  appeal,  the  court  hereby  finds  and  states : 
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That  it  is  its  opinion  tliat  all  of  the  provisions  of  the  foregoing  orders  and  judg- 
ment, including  the  question  of  antitrust  and  trade  secret  damages,  as  well  as  the 
injunctions,  involve  controlling  question  of  law  as  to  which  there  is  substantial 
ground  for  differences  of  opinion,  and  that  an  immediate  appeal  from  said  orders 
and  the  foregoing  judgment  as  a  whole,  and  each  part  thereof,  may  materially 
advance  the  ultimate  determination  of  this  litigation ;  that  the  reserved  claim  as 
to  foreign  markets  likely  will  involve  questions  concerning  damages  as  well  as 
injunctions  the  same  as,  or  similar  to,  those  which  would  be  decided  in  an  ap- 
pellate review  of  the  foregoing  judgment,  and  that  unless  and  until  all  such 
questions  are  decided  on  appeal  from  this  judgment  there  likely  would  be  great 
extra  expense  and  the  expenditure  of  extended  time  and  effort  in  discovery  con- 
cerning, and  adjudication  of,  the  foreign  market  claim  much  of  which  may  be 
rendered  either  more  certain  and  expeditious,  or  needless,  if  the  foregoing  judg- 
ment is  reviewed  in  its  entirety. 

Dated  this  9th  day  of  November,  1973. 

A.  Sherman  Christensen, 

Senior  United  States  District  Judge 

(Assigned). 


District  Court,  D.  Minnesota,  Fourth  Div. 

Honeywell  Inc.  v.  Sperry  Rand  Corporation  et  al. 
No.  4-67  Civ.  138  Decided  Oct.  19,  1973 
PATENTS 

1.  Use  and  sale — Character  of  evidence  to  prove  (§  69.3) 

In  determining  whether  patentees'  public  use  of  invention  was  a  nonexperi- 
mental  public  use.  standard  is  fair  preponderance  of  the  evidence,  not  clear  and 
satisfactory  proof,  clear  and  convincing  proof,  or  proof  beyond  a  reasonable 
doubt. 

2.  Use  and  sale — Extent  and  character  of  use  (§  69.5) 

Uses  were  not  excused  as  experimental  where  they  were  not  under  inventors' 
surveillance,  and  were  not  for  purpose  of  enabling  them  to  test  machine  and 
ascertain  whether  it  would  answer  purpose  intended  and  to  make  such  alterations 
and  improvements  as  experience  demonstrates  to  be  necessary. 

3.  Use  and  sale — In  general  (§  69.1) 

Burden  of  proof  of  exemption  to  public  use  bar,  such  as  by  reason  of  experi- 
mentation essential  to  completion  of  making  or  perfecting  of  invention  by  or  for 
inventors,  rests  with  patentees. 

4.  Applicants  for  patent — In  general  (§  14.1) 
Presumption  from  patent  grant — Weight  of  (§  55.9) 

Patent  is  presumed  to  be  valid  and  inventors  named  thei'ein  are  presumed  to 
be  the  true  and  actual  inventors;  alleged  infringer  has  heavy  burden  to  over- 
come presumption ;  to  meet  burden,  it  would  have  to  be  established  that  there 
were  other  inventors  of  subject  matter  of  each  patent  claim. 

5.  Interference — Originality  of  invention — In  general  (§41.551) 

Work,  experiments,  and  suggestions  of  others,  not  rising  to  level  of  invention, 
in  assisting  inventors  in  carrying  out  conception  do  not  entitle  others  to  be 
treated  as  inventors  or  co-inventors. 

6.  Interference — Originality  of  invention — In  general  (§  41.551) 

Failure  of  alleged  inventor  or  co-inventor  to  make  a  claim  of  inventorship  at 
time  named  inventors  were  being  publicized  as  the  inventors  is  evidence  permit- 
ting the  inference  that  assertions  of  inventorship  or  co-iuventorship  are  not 
sustainable. 

7.  Patentability — Anticipation — Publications — In  general  (§  51.2271) 

Fact  of  publication  of  article  is  evidenced  by  certificate  of  copyright  registra- 
tion which  states  the  date  of  publication. 


5795 

8.  Specification — Sufficiency  of  disclosure  (§  62.7) 

It  is  presumed  that  Patent  Office  reviewed  patent  application  for  sufficiency  of 
its  description  and  that  patent's  disclosure  is  sufficient  to  teach  one  skilled  in  the 
art  how  to  practice  the  invention. 

9.  Specification — Sufficiency  of  disclosure  (§  62.7) 

It  is  unnecessary  that  patent  describe  all  possible  embodiments  of  the  invention. 

10.  Amendments  to  patent  application — In  general  (§  13.1) 

Where  applicant  does  not  originally  assert  claims  which  are  added  later  by 
amendment  and  subject  matter  of  such  late  claims  is  disclosed  or  in  general  use 
and  applicant  stands  by  to  await  developments  in  the  industry  before  asserting 
them,  there  is  an  unreasonable  delay  and  neglect  on  applicant's  part  rendering 
late  claims  invalid. 

11.  Amendments  to  patent  application — New  matter  (§  13.5) 

Where  a  late-filed  amendment  of  specification  is  important  enough  to  constitute 
basis  for  alleged  patentability,  amendment  constitutes  new  matter  and  cannot 
in  fact  be  a  basis  for  patentability. 

12.  Amendments  to  patent  application — In  general  (§  13.1) 

Patentee's  long  delay  in  adding  broadened  claims  to  application  warrants 
inference  that  claims  were  added  as  an  afterthought  and  not  as  a  logical  develop- 
ment of  original  application ;  claims  are  invalid  where  their  subject  matter  was 
in  public  use  more  than  year  before  they  were  first  introduced. 

13.  Amendments  to  patent  application — In  general  (§  13.1) 

Repeated  entry  into  interferences,  resulting  in  long  delays  incident  to  their 
determination,  affords  no  execuse  for  failure  to  assert  broader  claims  at  an 
earlier  date  ;  long  delay  in  coming  to  the  point  with  new  and  broader  or  different 
claims  strongly  confirms  that  the  final  determination  to  do  so  was  an  exigent 
afterthought,  rather  than  a  logical  development  of  original  application. 

14.  Amendments  to  patent  application — In  general  (§  13.1) 

Applicant  cannot  enhirge  pending  application  so  as  to  embrace  and  include  for 
the  first  time  the  essential  elements  of  an  article,  device,  or  structure  which  has 
been  in  public  use  or  on  sale  more  than  one  year  prior  thereto. 

15.  Amendments  to  patent  application — In  general  (§  13.1) 

Courts  regard  with  disfavor  attempts  to  enlarge  scope  of  application  once 
filed,  the  effect  of  which  would  be  to  enable  patentee  to  appropriate  other  inven- 
tions made  prior  to  such  alteration,  or  to  appropriate  that  which  has,  in  the  mean- 
time, gone  into  public  use. 

16.  Laches — As  to  patent  applications  (§  44.15) 

Deliberately  extending  expiration  of  patent  monopoly  is  violation  of  Constitu- 
tion and  patent  laws ;  international  delay  by  applicant  invalidates  patent ;  how- 
ever, applicant  may  avail  himself  of  all  provisions  of  patent  statutes. 

17.  Presumption  from  patent  grant — Weight  of  (§  55.9) 

Rebuttable  presumption  of  validity  under  35  U.S.C.  282  is  not  accorded  much 
weight. 

18.  Presumption  from  patent  grant — Patent  Office  consideration  of  prior  art 

(§  55.5) 
Statutory  presumption  of  validity  is  weakened,  if  not  destroyed,  where  bars 
to  patentability  raised  in  litigation  are  based  on  prior  art  or  use  not  before 
Patent  Office. 

19.  Defenses— Fraud  (§  30.05) 

One  practical  reason  for  requirement  of  absolute  honesty  and  good  faith 
disclosure  by  applicant  in  ex  parte  Patent  Office  examination  is  that  even  an 
innocent  misrepresentation  of  facts  destroys  presumption  of  validity. 

20.  Patentability — Anticipation — Prior  knowledge,  use  or  sale  (§  51.223) 

Public  use  bar  is  based  on  fiat  of  Congress  that  it  is  part  of  consideration  for 
a  patent  that  public  shall  begin  to  enjoy  the  disclosure  as  soon  as  possible. 

21.  Use  and  sale — Euxtent  and  character  of  use  (§  69.5) 

Use  of  invention  by  a  person  other  than  the  inventor,  not  essential  to  comple- 
tion of  the  making  of  the  invention  by  the  inventor,  is  a  public  use;  fact  that 
invention  is  buried  within  a  machine  is  irrelevant. 
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22.  Use  and  sale — Extent  and  character  of  use  (§  69.5) 

Under  limited  conditions,  where  invention  involves  need  for  public  use  as  the 
only  practical  way  to  test  value  of  invention  and  thereby  peiTQit  the  making 
of  the  invention  to  be  completed,  inventor  may  experiment  in  public  as  an  excep- 
tion to  public  use  bar ;  this  exception  does  not  apply  where  it  is  possible  to  experi- 
ment in  private ;  it  applies  only  where  use  is  by  inventor  or  persons  under  his 
control  for  purpose  of  perfecting  invention. 

23.  Affidavits — Anticipating  references  (§  12.3) 

Use  and  sale — Extent  and  character  of  use  (§  69.5) 
Patentee's   Eule   131   affidavit   asserting  completion   of  invention  in   United 
States  before  filing  date  of  application  fixes  the  last  possible  date  for  experi- 
mental u.se. 

24.  Use  and  sale — Extent  and  character  of  use  (§  69.5) 

Where  there  is  no  question  of  inventor's  determination  of  whether  invention 
worked  or  how  it  could  be  improved  and  where  sole  puii^ose  of  a  demonstration 
is  to  show  new  developments  in  equipment,  which  have  been  proved  oi>erational, 
to  the  public,  such  use  is  public,  not  experimental. 

25.  Use  and  sale — Extent  and  character  of  use  (§  69.5) 

Where  idea  of  machine  has  been  conceived  and  conception  carried  into  effect 
by  its  construction,  which  machine  is  then  used  or  capable  of  being  used  for 
designed  purpose,  such  use  is  no  longer  an  experiment. 

26.  Use  and  Sale— Extent  and  Character  of  Use  (§  69.5) 

Fact  that  machine  was  not  ultimately  perfected  at  time  it  was  first  in  use  does 
not  avoid  a  public  use  bar. 

27.  Patentability— Anticipation— Prior  Knowledge,  Use  or  Sale  (§  51.223) 

Policy  consideration  behind  public  use  doctrine  is  to  stimulate  reasonable  dis- 
closure of  inventions. 

28.  Use  and  Sale— Extent  and  Character  of  Use  (§  69.5) 

Single  public  use  of  patented  machine  more  than  year  before  patent  application 
is  filed,  even  without  profit  to  inventor,  establishes  a  public  use  bar. 

29.  Use  and  Sale— Extent  and  Character  of  Use  (§  69.5) 

Public  demonstration  of  device  to  members  of  the  public  inclufling  the  press 
gives  rise  to  a  compelling  inference  that  demonstration  was  a  public  use  and  not 
within  experimental  use  exception. 

30.  Patentability— Anticipation— Prior  Knowledge,  Use  or  Sale  (§  51.223) 

Complete  identity  of  device  in  public  use  with  device  as  claimed  in  patent  is  not 
necessary  to  establish  public  use  bar ;  difference  between  devices  must  be  a  patent- 
able one  to  avoid  bar  ;  inventor  cannot  avoid  bar  by  establishing  that  device,  which 
was  installed  and  used,  was  imperfect. 

31.  Use  and  Sale— Sale  (§  69.8) 

"On  sale"  does  not  mean  an  actual  accomplished  sale  but  merely  activity  by 
ventor  in  a  commercial  exploitation  of  what  he  later  asserts  the  power  to  monop- 
olize ;  express  contract  for  construction  of  equipment  embodying  principles  of 
invention  may  constitute  "on  sale"  despite  fact  that  no  structure  has  been 
constructed  ;  moreover,  device  need  not  be  actually  delivered,  but  only  be  ready  for 
delivery ;  also,  a  device  imperfect  in  a  mechanical  sense  may  be  "on  sale"  :  further, 
device  may  be  "on  sale"  even  if  purchaser  or  offeree  imposes  a  secrecy  classifica- 
tion on  it. 

32.  Use  and  Sale— Character  of  Evidence  To  Prove  (§  69.3) 

Prima  facie  showing  that  invention  was  "on  sale"  can  be  overcome  only  by  un- 
equivocal and  convincing  evidence  to  the  contrary. 

33.  Applicants  for  Patent— In  General  (§  14.1) 

Patent  applied  for  by  one  who  is  not  the  inventor  is  void  whether  taken  out  in 
his  name  or  name  of  his  assignee. 

34.  Patentability— Evidence  of— Solution  by  Several  Parties  (§  51.465) 

Utilization  of  ideas  in  device  prior  to  time  of  alleged  invention,  whether  or  not 
device  was  abandoned,  is  evidence  that,  when  ideas  are  incorporated  in  a  later 
development  along  the  same  line,  they  do  not  amount  to  invention. 
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35.  Patentability — Anticipation — Publications — ^What  is  Publication  (§  51.2277) 
Reproduction  of  a  description  of  invention  by  any  eopy-maliing  technique  ca- 
pable of  enabling  wide  dis.semiuation  of  multiple  copies  evidences  sufficient  ac- 
cessibility by  public  so  as  to  constitute  a  "printed  publication"  within  meaning 
of  patent  statute. 

36.  Patentability— Anticipation— Publications— In  General  (§  51.2271) 

Patent  statute  relating  to  printed  publications  is  based  upon  public  policy  that, 
once  an  invention  has  been  made  accessible  to  public  through  printed  publication, 
it  cannot  be  withdrawn  into  a  patent. 

37.  Patentability— Anticipation— Publications— What  is  Publication  (§  51.2277) 

Description  document  qualifies  as  a  printed  publication  even  where  only  a  sin- 
gle typewritten  copy  is  put  on  file  in  college  library,  because  it  is  the  expression 
of  intent  that  fruits  of  research  be  available  to  interested  public  that  is  determi- 
native of  fact  of  publication. 

38.  Patentability— Anticipation— Publications— What  is  Publication  (§  51.2277) 

Distribution  of  small  number  of  copies  of  a  descriptive  document  to  a  limited 
group  skilled  in  the  art,  who  are  outside  distributor's  organization,  is  publication 
within  meaning  of  patent  statute. 

39.  Laches — As  to  Patent  Applications  (§  44.15) 

Although  not  rendering  patent  invalid  for  deliberately  extending  expiration 
of  its  monopoly,  consequences  of  delay  in  issuance  of  patent  due  to  six  years 
of  inadequate  preparation  by  patentee  in  interference  litigation,  and  thereby  the 
proceedings  before  Patent  Office,  render  patent  unenforceable. 

40.  Amendments  to  Patent  Application — In  General  (§  13.1) 

Intentional  delay  in  prosecution  of  patent  application  to  enable  changes  in 
specification  and  claims  so  that  work  of  other  inventors  might  be  covered  renders 
patent  invalid. 

41.  Patent  Grant— Intent  of  Patent  Laws  (§  50.15) 

►Since  patent  laws  are  founded  on  public  policy  to  promote  progress  of  science 
and  useful  arts,  public  is  a  material  party  to,  and  should  be  considered  in,  every 
application  for  patent ;  moreover,  arts  and  sciences  will  not  be  promoted  by 
encouraging  inventors  to  withhold  their  invention,  especially  if  they  are  brought 
forward  at  a  later  time  to  defeat  other  inventors  who  have  placed  benefit  of 
their  inventions  within  knowledge  of  public. 

42.  Defenses— Fraud  (§  30.05) 

Applicant's  misconduct  before  Patent  Office,  even  if  it  was  not  material  to 
procurement  of  patent,  renders  patent  unenforceable ;  there  is  a  line  between 
willful  and  intentional  fraud  which  invalidates  patent  and  inequitable  conduct 
which  renders  it  unenforceable. 

43.  Misuse  of  Patents— In  General    (§  45.01) 

Claim  for  damages  based  on  violation  of  antitrust  laws  because  of  willful  and 
intentional  fraud  on  Patent  Oflfice  requires  proof  by  clear  and  convincing 
evidence. 

44.  Defenses— Fraud  (§  30.05) 

Patent  applicants  and  parties  to  Patent  Office  proceedings  have  uncompromis- 
ing duty  to  report  to  Office  fully  and  fairly  all  facts  which  may  affect  patent- 
al)ility  of  invention ;  public  interest  demands  that  all  such  facts  be  submitted 
formally  or  infonnally  to  Office ;  fraud  in  procurement  of  patent  includes  not  only 
intentional  misrepresentations  but  also  intentional  concealment  of  material  facts. 

45.  Defenses— Fraud  (§  30.05) 

Although  complete  candor  with  and  disclosure  to  Patent  OflSce  is  required, 
what  should  be  disclosed  to  Office  as  possible  sources  of  invention,  prior  art,  or 
derivation  must  in  some  degree  be  left  to  applicant's  judgment  and  conscience. 

46.  Misuse  of  Patents— In  General  (§  45.01) 

To  recover  antitrust  damages  based  on  fraud  in  obtaining  patent,  plaintiff 
must  prove  (1)  willful  and  intentional  fraud,  (2)  injury  to  business  or  property 
caused  by  fraudulently  procured  patent,  and  (3)  other  elements  necessary  to 
violation  of  section  2  of  Sherman  Act :  good  faith  or  honest  mistake  is  a  complete 
defense :  moreover,  proof  of  fraud  must  l)e  by  clear,  unequivocal,  and  convincing 
evidence,  a  mere  preponderance  of  evidence  being  insufficient. 
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47.  Misuse  of  Patents— In  General  (§  45.01) 

As  part  of  action  seeking  antitrust  damages  based  on  fraud  in  obtaining  pat- 
ents, plaintiff  has  standing  to  assert  claims  based  on  defendant's  ownership  of 
patents  which  defendant  has  not  claimed  to  have  been  infringed  by  plaintiff 
and  on  applications  which  defendant  has  not  used  as  base  for  claim  of  royalties. 

48.  Use  and  Sale— Sale  (§  69.8) 

Manufacturer  put  device  on  sale  by  turning  it  over  to  Government  for  accept- 
ance testing. 

49.  P.Iisuse  of  Patents— In  General  (§  45.01) 

One  who  has  not  yet  been  charged  with  infringing  a  patent  may  have  standing 
as  private  attorney  general  to  seek  a  declaration  in  antitrust  action  that  it  is 
invalid  or  unenforceable. 

50.  Interference— In  General  (§  41.01) 
Misuse  of  Patents — In  General  (§  45.01) 

Settlements  of  patent  interferences  are  to  be  encouraged  unless  in  the  process 
the  antitrust  laws  are  violated  and  the  public  interest  harmed. 

51.  Misuse  of  Patents — Exchange  of  Licenses  or  Patents  (§  45.25) 

Nonexclusive  patent  cross-licensing  in  itself  may  be  proper  under  antitrust 
laws. 

52.  Misuse  of  patents — In  general  (§  45.01) 

In  order  to  sustain  a  finding  of  patent  misuse  or  a  Sherman  Act  violation  based 
on  discriminatory  patent  licensing,  plaintiff  must  show  at  least  (1)  plaintiff  took 
a  license,  (2)  royalty  rate  charged  plaintiff  and  that  charged  a  competitor  were 
unequal,  (3)  in  all  particulars  relevant  to  equality  of  rates  plaintiff  and  its 
licensed  competitor  were  similarly  situated,  and  (4)  royalties  were  an  important 
expense  factor  in  production  costs  and  discriminatory  rate  caused  substantial 
impairment  of  competition  in  relevant  market. 

53.  Misuse  of  patents — Defense  to  suit  (§  45.15) 

Any  possible  impropriety  on  patentee's  part  in  making  its  license  offers  was 
purged  by  placing  of  infringement  action,  with  issue  of  appropriate  royalties 
or  infringement  damages,  before  court. 

54.  Infringement — ^Tests  of — Comparison  with  claim  (§  39.803) 

In  determining  whether  accused  device  infringes  patent,  resort  must  be  had  in 
the  first  instance  to  words  of  claim ;  if  accused  matter  falls  clearly  within  claim, 
infringement  is  made  out. 

Particular  patents — Computer 

3,120,606,  Eckert  and  Mauchly,  Electronic  Numerical  Integrator  and  Com- 
puter, invalid. 

Action  by  Honeywell,  Inc.  against  Sperry  Rand  Corporation  and  Illinois  Sci- 
entific Developments,  Inc.,  for  violation  of  patent  invalidity  and  noninfringe- 
ment in  which  defendants,  counterclaim  for  iKitent  infringement.  Judgment  for 
plaintiff  in  part  and  for  defendant  in  part. 

Henry  Halladay,  Minneapolis,  Minn.,  and  D.  D.  Allegretti,  Chicago,  111.,  for 

plaintiff. 
Frank  Claybourne,  St.  Paul,  Minn.,  and  H.  Francis  DeLone,  Philadelphia,  Pa., 

for  defendants. 

Larson,  District  Judge. 
Findings  of  Fact,  Conclusions  of  Law  and  Order  for  Judgment 

0.  Introduction 

0.1  This  ease  is  a  consolidation  of  two  actions  which  were  commenced  simul- 
taneously on  May  26,  1967  before  this  Court  and  the  District  Court  for  the  Dis- 
trict of  Columbia : 
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Honeywell,  Inc.  v.  Sperry  Rand  Corporation,  U.S.  District  Court  for  the 
District  of  Minnesota.  File  No.  4-67  Civ,  13S  (hereinafter  the  Minnesota 
action). 

Illinois    Scientific   Developments,    Inc.   v.   Honeywell,   Inc.,   U.S.   District 
Court  for  the  District  of  Columbia,  Civil  Action  No.  1373-67   (hereinafter 
the  District  of  Columbia  action). 
0.1.1.  Honeywell,   Inc.    (hereinafter   Honeywell   or  plaintiff)    is  a  Delaware 
corporation  with  its  principal  office  and  place  of  business  in  Minneapolis,  Minne- 
sota. 

0.1.2.  Sperry  Rand  Corporation  (hereinafter  SR)  is  a  Delaware  corporation 
with  its  principal  office  and  place  of  business  in  New  York,  New  York,  and  is 
authorized  to  do  and  does  business  in  Minnesota. 

0.1.3  Illinois  Scientific  Developments,  Inc.  (hereinafter  ISD)  is  an  Illinois 
corporation  with  its  principal  office  and  place  of  business  at  that  of  SR.  ISD  is  a 
wholly  owned  subsidiary  of  SR. 

0.1.4  Honeywell's  Complaint  in  the  Minnesota  action  as  originally  raised  two 
cause  of  action : 

.1  Count  One  charged  SR  with  violation  of  Section  2  of  the  Sherman  Act 
by  reason  of  the  maintenance  and  enforcement  of  an  allegedly  fraudulently 
procured  patent  (the  so-called  "ENIAC  patent").  The  ENIAC  patent  was 
alleged  to  have  the  exclusionary  power  to  effectively  dominate  the  entire 
electronic  data  processing  industry.  Injunctive  relief  and  damages  were 
sought. 

.2  Count  Two  sought  declaratory  judgment  of  invalidity  and  unenforce- 
ability of  the  ENIAC  patent  for  the  antitrust  misconduct  complained  of  in 
Count  One,  and  for  failure  to  comply  with  the  legal  prerequisites  of  the 
Patent  Statute. 
0.1.5.  ISD's  Complaint  in  the  District  of  Columbia  action  charged  infringement 
by  Honeywell  of  the  ENIAC  patent.  Injunctive  relief  and  damages  were  sought. 
0.1.6  On  March  5,  1968,  the  District  of  Columbia  action  was  transferred  to 
the  District  of  Minnesota  and  consolidated  by  order  of  Judge  Nordbye  on  May  1, 
1968,  with  the  Minnesota  action  as  a  counterclaim  by  ISD,  which  was  realigned 
as  a  defendant. 

0.1.7  on  May  1,  1968,  Honeywell  filed  its  First  Amended  Complaint,  in  the 
consolidated  action,  adding  expanded  allegations  that  SR  and  ISD's  conduct 
had  violated  Section  1  as  well  as  Section  2  of  the  Sherman  Act,  and  adding  Count 
Three  charging  that  the  acquisition  of  the  ENIAC  patent  was  a  violation  of 
Section  7  of  the  Clayton  Act. 

0.1. S  On  August  29,  1969,  Honeywell  filed  its  Second  Amended  Complaint,  add- 
ing a  paragraph  30A  under  which  other  patents  and  pending  patent  applications, 
in  addition  to  the  ENIAC  patent,  were  alleged  to  be  subject  to  the  same  infirmi- 
ties as  those  with  respect  to  the  ENIAC  patent,  and  their  procurement,  licensing, 
and  attempted  enforcement  were  alleged  to  constitute  a  further  part  of  a  pattern 
of  conduct  of  defendants  in  restraint  of  trade  in  violation  of  the  Sherman  Act. 
0.2  Based  upon  statements  of  claims  as  presented  by  the  partie.s,  the  Court's 
pre-trial  understanding  of  the  issues  to  be  tried  was  expressed  to  counsel  for  the 
parties  at  a  hearing  on  July  1, 1970  to  the  following  effect : 

0.2.1  Honeywell  claims  that  the  basic  issue  as  far  as  it  is  concerned  is  whether 
the  activities  of  SR  and  ISD  and  their  predecessors  in  obtaining,  maintaining,  and 
enforcing  their  EDP  patent  portfolio,  including  know-how,  violate  the  antitrust 
laws  particularly  Sectionsl  and  2  of  the  Sherman  Act  and  Section  7  of  the  Clay- 
ton Act. 

0.2.2  Honeywell  claims  that  SR  and  ISD  engaged  in  illegal  activities  as  follows : 
.1  The  fraudulent  procurement  and  enforcement  of  ENIAC,  EDVAC,  and 
other  patents  and  patent  applications. 

.2  The  illegal  acquisition  of  the  ENIAC  patent  application. 
.8  The  use  of  the  claimed  illegal  patent  portfolio  to  induce  IBM  and  BTL 
to  give  up  meritorious  attacks  on  the  validity  of  the  ENIAC  patent  and  other 
of  defendants'  EDP  patents. 

.4  Irrespective  of  the  ENIAC  patent's  validity,  the  entering  into  of  a 
total  cross-license  of  EDP  patents  and  EDP  know-how  with  IBM  in  10.')6. 

..5  The  attempted  enforcement  of  the  ENIAC  patent  known  by  defendants 
to  be  subject  to  infirmities. 

.6  Demanding  discriminatory  royalties  for  the  ENIAC  patent  lice.nse. 
0.2.3  Honeywell  claims  that  if  it  prevails  on  any  of  the  foregoing  that  it  is 
then  entitled  to  damages  and  injunctive  relief. 
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0.2.4  Honeywell  states  further  that  if  its  allegations  of  conspiracy  and  com- 
bination in  violation  of  the  antitrust  laws  are  not  sustained,  then  certain  sub- 
sidiary issues  must  be  reached  : 

.1  Whether  or  not  the  ENIAG  patent  is  valid  under  the  technical  aspects 
of  the  Patent  Laws. 

.2  If  the  ENIAO  patent  is  technically  valid,  has  Honeywell  infringed. 
.3  If  infringement  is  proved,  what  damages  has  ISD  sustained. 
0.2.5  SR  and  ISD  take  the  position  that  this  is  basically  a  lawsuit  by  ISD 
charging  Honeywell  with  infringement  of  tlie  ENIAO  patent,  and  a  suit  by  Honey- 
well against  SR  and  ISD  for  a  declaratory  judgment  that  the  ENIAC  patent  is 
invalid. 

0.2.6  SR  and  ISD  claim  that  Honeywell  has  admitted  the  infringemnet  if  the 
ENIAC  patent  is  valid,  but  will  nevertheless  select  a  limited  number  of  claims 
to  litigate  this  question. 

0.2.7  In  response  to  the  ENIAC  patent  infringement  claim,  SR  and  ISD  claim 
that  Honeywell  has  raised  a  number  of  affirmative  defenses  : 

.1  Public  use  prior  to  the  critical  date  of  June  26,  1946. 
.2  That  Mauchly  and  Eckert  were  not  the  sole  inventors  of  the  ENIAC 
patent. 

.3  Derivation  from  Dr.  John  V.  Atanasoff. 
.4  Fraudulent  procurement. 

.5  Fraudulent  conduct  to  delay  the  issuance  of  the  ENIAC  patent. 
0.2.8  With  respect  to  the  antitrust  issues,  SR  and  ISD  claim  that  the  issues 
relate  to : 

.1  Fraudulent  procurement  which  has  been  raised  by  Honeywell  as  a  de-. 
fense,  but  has  also  been  raised  by  Honeywell  as  an  affirmative  antitrust 
allegation. 

.2  Discriminatory  licensing  by  SR  in  making  IBM  its  favored  licensee. 
.3  SR's  acquisition  of  title  to  the  ENIAC  patent  application  alleged  in 
Count  Three  of  the  Complaint  in  1955,  which  Honeywell  claims  substantially 
lessened  competition. 
0.2.9  In  response  to  the  Count  Three  claim  of  Honewell's  complaint,  SR  and 
ISD  claim  that  a  private  party  does  not  have  standing  under  Section  7  of  the 
Clayton  Act,  and  also  that  the  statute  of  limitations  has  run. 

0.2.10  At  the  close  of  plaintiff's  case,  defendants  moved  to  dismiss  Counts  One 
and  Three  of  the  Amended  Complaint.  The  motion  was  denied  as  to  Count 
One,  but  granted  as  to  Count  Three  with  entry  of  judgment  stayed  until  final 
decision  or  otherwise  ordered. 

0.3  Pursuant  to  pretrial  order  on  March  29,  1971,  trial  was  set  on  the  issues 
of  liability  under  Honeywell's  claims  of  antitrust  violation  and  ISD's  claim 
of  patent  infringement. 

0.3.1  Pending  determination  of  the  issues  of  liability,  Honeywell's  testimony 
as  to  damages  on  its  antitrust  claims,  and  ISD's  testimony  as  to  patent  infringe- 
ment damages  or  accounting,  were  deferred. 

0.3.2  Honeywell's  evidence  as  to  impact  or  injury  was  received  in  the  trial 
on  the  liability  issues. 

0.4  Trial  commenced  before  the  Court  without  a  jury  on  June  1,  1971  and  con- 
tinued with  few  interruptions  until  it  closed  on  March  13.  1972.  consuming  over 
135  days  or  parts  of  days.  During  this  long  course  of  trial,  the  Court  heard  and 
received  extensive  evidence.  The  statistics  are  impressive. 

0.4.1  Seventy-seven  witnesses  presented  oral  testimony  in  the  courtroom,  and 
the  testimony  of  an  additional  eighty  witnesses  was  presented  by  deposition 
transcripts. 

0.4.2  The  Court's  attention  was  directed  to  25,086  exhibits  marked  by  Honey- 
well as  Plaintiff's  Trial  Exhil)its  (PX). 

0.4.3  The  Court's  attention  was  directed  to  0.96S  exhil)its  marked  bv  SR  and 
ISD  as  Defendants' Trial  Exhibits  (DX). 

0.4.4  Many  of  the  exhibits  were  extremely  voluminous,  including  both  docu- 
ments of  great  length  and  also  collections  of  multiple  documents  designated  as 
single  exhibits.  For  example,  PX-1  is  a  496  page  book  describing  the  19th  century 
work  of  Charles  Babbage  relating  to  early  digital  computing,  and  DX-2  is  a  col- 
lection of  documents  relating  to  the  ENIAC  patent  application,  occupying  a  four- 
drawer  legal  filing  cabinet ;  DX-1,  the  ENIAC  patent  itself,  comprises  91  sheets  of 
drawings  and  232  columns  of  closely  printed  text. 


5801 

0.4.5  About  500  additional  exhibits  were  marked  and  referred  to  during  the 
trial. 

0.4.G  The  trial  transcript  extends  to  over  20,067  page.s. 

0.5  The  trial  afforded  the  Court  a  comprehensive  view  of  complex  technical 
and  economic  evidence  involving  the  electronic  data  processing  industry  and 
relevant  history  before  and  about  automatic  electronic  digital  computing  and 
computers. 

0.5.1  The  Court  was  aided  by  extensie  tutorial  testimony  and  demonstrative 
exhibit  presentations.  The  courtroom  demonstrations  included  the  copious  use 
of  charts,  photographs,  slides,  physical  devices,  mechanical  and  electronic  ma- 
chines operated  in  the  courtroom,  and  a  movie  tilm. 

0.5.2  The  Court  had  a  view  of  both  Honeywell  and  SR  electronic  data  processing 
systems  in  computing  operation  at  their  respective  Twin  City  facilities. 

0.5.3  The  Court  had  the  assistance  of  explanatory  courtroom  testimony  by 
knowledgeable  fact  and  expert  witnesses  called  by  both  parties  in  the  course 
of  the  trial  and  in  the  presentation  of  demonstrative  and  physical  exhibits. 

0.5.4  The  Court  had  the  benetit  of  excellent  and  well  documented  briefs  of 
both  parties. 

0.5.4.1  Pursuant  to  a  pretrial  conference  held  on  July  1,  1070,  the  Court 
suggested  and  counsel  adopted  the  format  of  Sample  Pretrial  Onler  No.  5  of 
the  Manual  for  Complex  and  Multidistrict  Litigation  for  the  submission  of  final 
pi'etrial  briefs. 

0..5.4.2  The  pretrial  briefs  submitted  by  the  parties  set  forth,  in  sepai-ately 
nmubered  declarative  sentences,  the  narration  of  facts  relied  upon  in  support 
of  each  claim  for  relief.  Legal  contentions  and  authorities  in  support  of  the 
claims  for  relief  which  were  the  subject  of  the  narrative  statement  of  facts  were 
separately  stated  in  separately  numbered  paragraphs.  Similarly,  opposing  briefs 
set  forth  separate  factual  statements  admitting  or  denying  those  of  the  adver.se 
party,  or  presenting  affirmative  matters  of  a  factual  nature,  and  a  statement  of 
legal  contentions  and  authorities  in  defense  against  the  claim  for  relief  to  which 
the  response  was  made. 

0.5.4.3  Honeywell  found  that  the  separately  numbered  factual  sentence  format 
of  the  pretrial  briefs  lent  itself  to  a  computerized  data  storage  and  retrieval 
system.  In  this  way,  Honeywell's  numbered  narrative  statement,  with  designated 
supporting  evidence,  and  SR  and  ISD's  admissions  or  denials,  together  with 
designated  opposing  evidence  or  affirmative  narrative  statement,  were  available 
in  computer  printout  form  (sometimes  referred  to  by  the  parties  as  Honeywell's 
Computerized  Brief  or  "CB"). 

0.5.4.4  During  the  course  of  the  trial.  Honeywell's  computerized  data  storage 
and  retrieval  enabled  the  up-dating  and  annotating  of  its  narrative  statement 
in  accordance  with  the  trial  evidence.  In  addition,  cumulative  lists  and  indices 
of  exhibits  and  testimony  were  also  subject  to  this  computerized  data  storage 
and  retrieval  and  were  made  available  after  the  close  of  the  trial. 

0.5.4.5  After  trial,  extensive  and  comprehensive  post-trial  briefs  of  both 
parties  were  submitted,  following  the  narrative  statement  format  of  the  pretrial 
briefs  but  further  supplemented  by  so-called  "conventional"  briefs  containing 
strong  advocacy  by  which  counsel  have  been  less  than  kind  to  each  other.  The 
Court  has  not  lacked  for  thorough  presentation  by  both  parties  on  all  issues  in 
their  pretrial  and  post-trial  briefs. 

0.5.5  The  Court  further  had  the  benefit  of  numerous  documentary  aids  in 
dealing  with  the  special  terminology  and  content  of  complex  electronic  and 
financial  evidence,  as  well  as  rules  and  customs  of  patent  practice,  involved  in 
the  reconstruction  of  over  three  decades  of  past  history  underlying  the  modern 
day  computer  industry.  For  example  : 

0.5.5.1  Glossary  of  Principal  Terms,  Appendix  A  to  Volume  I  of  Plaintiff's  Trial 
Brief. 

0.5.5.2  General  Information  Concerning  Patents,  Appendix  B  to  Volume  I  of 
Plaintiff's  Trial  Brief. 

0.5.5.3  Plaintiff's  Exhibit  21755.7,  Abstract  of  the  Patent  Office  Historv,  U.S. 
Patent  Application  Serial  Number  757.158  [the  ENIAC  patent  application],  and 
defendants'  response  thereto  in  their  Appendix  to  Request  for  Findings. 

0.6  On  April  9,  1973,  the  Court  advised  counsel  for  the  parties  of  ultimate 
Findings  made  i;pon  the  evidence  of  record.  The  decision  reached  is  a  mixefl 
one,  and  the  aid  of  both  parties  has  been  sought  through  the  submission  of 
more  detailed  Findings  on  those  issues  where  plaintiff  or  defendants  have 
prevailed. 
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0.6.1  The  Court's  ultimate  Findings  are  grouped  under  twenty-five  numbered 
topics,  substantially  in  the  order  treated  by  counsel  in  their  briefs.  The  ultimate 
and  detailed  supportive  Findings  are  set  forth  below  under  these  topics  by 
decimal  sub-numbering. 

0.G.2  The  nature  and  complexity  of  the  issues  upon  which  the  facts  have  been 
found  has  resulted  in  an  intermingling,  where  appropriate,  of  related  conclusions 
of  law  under  ultimate  Finding  topics. 

0.6.3  The  Findings  are  therefore  both  an  amalgamation  of  findings  of  fact  and 
conclusions  of  law,  and  an  amalgamation  of  the  supportive  contributions  of  each 
party  as  to  the  respective  issues  upon  which  they  have  prevailed  in  whole  or 
in  part. 

0.6.4  Findings  1  through  12  below  are  concerned  "primarily  with  the  validity 
and  enforceability  of  defendants'  electronic  data  processing  (EDP)  or  so-called 
"computer"  patent  rights  against  plaintiff.  Findings  13  through  23  below  deal 
more  particularly  with  the  anti-trust  issues  arising  out  of  the  procurement, 
licensing  and  enforcement  of  those  patent  rights,  and  other  business  conduct 
of  SR  in  the  EDP  industry.  Findings  24  through  26  pertain  to  legal  matters  and 
relief. 

0.6.5  All  legal  citations  which  support  the  Findings  and  Conclusions  herein 

are  located  in  the  Appendix  hereto  at  the  corresponding  decimalized  number. 

0.6.6  In  i-eaching  these  Findings,  the  Court  has  weighed  the  evidence  relating 

to  defendant's   patent   rights   and  business   activities   against   the   background 

evidence  which  was  presented  to  show  : 

0.6.6.1  the  history  of  technical  evolution  of  automatic  electronic  digital  com- 
puting from  the  earliest  mechanical  aids  to  the  modern  day  computer ; 

0.6.6.2  the  history  of  development  of  her  EDP  industry,  from  the  early  business 
efforts  of  SR's  predecessors,  and  of  International  Business  Machine  Corporation 
(IBM)   and  others,  including  Honeywell,  to  the  time  of  this  lawsuit; 

0.6.6.3  the  history  of  design  and  construction  of  the  earliest  automatic  elec- 
tronic digital  computers  and.  particularly,  the  so-called  "ABC"  (Atanasoff-Berry 
Computer)  at  Iowa  State  College,  and  the  "ENIAC"  machine  (Electronic  Nu- 
merical Integrator  and  Computer)  of  Army  Ordnance  at  the  Moore  School  of  the 
University  of  Pennsylvania ; 

0.6.6.4  the  work  of  Dr.  John  W.  Mauchly  (Mauchly  or  sometimes  simply  M), 
J.  Prosper  Eckert,  Jr.,  (Eckert  or  sometimes  simply  E)  and  many  others  in 
connection  with  the  ENIAC  machine,  and  in  connection  with  their  subsequent 
business  activities  for  Electronic  Control  Company  (ECC)  and  Eckert-Mauchly 
Computer  Corporation  (EMCC)  and  Remington  Rand,  Inc.  (RR),  as  predeces- 
sors of  SR ; 

0.6.6.5  the  procurement  of  a  patent  describing  and  claiming  "the  invention" 
embodied  in  the  ENIAC  machine  (the  ENIAC  patent),  and  the  history  of  its 
lengthy  prosecution  before  the  Patent  Ofiice,  including  interference  proceedings, 
controversies  with  IBM,  and  litigation  with  Bell  Telephone  Laboratories,  Inc. 
(BTL) ; 

0.6.6.6  the  history  of  use  of  the  ENIAC  machine,  including  such  important  use 
as:  calculations  for  the  Los  Alamos  Scientific  Laboratory  of  the  University  of 
California  (Los  Alamos  Laboratory)  and  Dr.  Edward  Teller  relating  to  the 
hydrogen  bomb  and  calculations  by  Dr.  Douglas  R.  Hartree  relating  to  suijersonic 
airfoils  and  projectiles ; 

0.6.6.7  the  history  of  commercialization  and  further  evolution  of  the  ENIAC 
and  computer  machine  work,  including :  the  activities  of  the  Moore  School  in  the 
development  of  an  "EDVAC"  (Electronic  Discrete  Variable  Automatic  Com- 
puter) machine,  and  the  description  of  a  design  for  such  a  machine  by  Dr.  John 
von  Neumann  :  and  the  activities  of  Eckert  and  Mauchly  and  the  ECC  and  EMCC, 
RR  business  enterprise  predecessors  of  SR  in  the  development  of  EDVAC,  BINAC, 
and  UNIVAC  machines ; 

0.6.6.8  the  procurement  and  continuing  prosecution  of  patents  and  applications 
(referred  to  at  Paragraph  30A  of  the  Second  Amended  Complaint)  on  develop- 
ments arising  out  of  the  commercialization  and  further  business  activities  of 
Eckert  and  Mauchly  based  on  the  work  on  the  ENIAC  and  EDVAC  machines  ; 

0.6.6.9  a  detailed  technological,  financial  and  economic  survey  of  the  EDP  in- 
dustry's major  or  so-called  "main  frame"  manufacturers  who  are  the  producers 
of  full  EDP  systems,  including  such  matters  as  gross  dollar  values  of  EDP 
sales,  rentals  and  research  and  development  expenditures  by  SR,  IBM,  Honey- 
well, Radio  Corporation  of  Amercia  (RCA),  National  Cash  Register  Company 
(NCR),  Burroughs  Corporation  (Burroughs),  General  Electric  Company  (GE), 
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Control  Data  Corporation  (CDC),  and  Philco-Ford  Corporation  (PMlco-Ford)  ; 
and 

O.tj.G.lO  the  convergence  of  all  of  these  historical  and  evolving  forces  upon  the 
extraordinary  automatic  electronic  digital  computer  and  the  EDP  industry  to- 
day:  an  industry  producing  EDP  systems  which  perform  an  almost  limitless 
variety  of  electronic  data  processing  operations  at  the  seemingly  incredible  speed 
of  a  millionth  of  a  second  (microsecond)  or  even  a  billionth  of  a  second  (nano- 
second) and  of  persisting  in  the  work  for  hours  on  end,  and  thus  completing  tasks 
beyond  the  capacity  of  human  bodies  and  minds. 

0.7  The  Findings,  as  an  amalgamation  as  aforesaid,  are  nonetheless  the  result 
of  as  careful  and  detailed  attention  as  could  be  given  to  a  most  fascinating,  albeit 
burdensome  lawsuit.  Where  conflicts  existed  in  the  testimony,  facts  have  been 
found  on  the  basis  of  close  observation  of  the  appearance,  conduct  and  demeanor 
of  the  witnesses  and  to  contemporaneous  documentation  or  exhibits,  wherever 
available. 

0.8  Hence,  the  Findings,  hereinafter  set  forth,  represent  the  final  culmination 
of  an  extraordinary  part  of  history  such  as  this  Court  has  seldom  confronted ; 
the  Findings  are  an  effort  at  summation  of  a  truly  complex  lawsuit  in  a  relatively 
condensed  form. 

0.9  The  Findings  which  follow,  therefore,  constitute  the  Court's  decision  in 
compliance  with  Rule  52  and  all  applicable  provisions  of  the  Rules  of  Civil 
Procedure  and  of  law. 

1.  Public  Use 

1.1  The  claimed  invention  disclosed  in  the  ENIAC  ('606)  patent  was  in  public 
use  prior  to  the  critical  date. 

1.1.1  The  ENIAC  patent,  No.  3,120,606,  discloses  and  claims  the  ENTAC  ma- 
chine constructed  at  the  Moore  School  of  Electrical  Engineering  of  the  University 
of  Pennsylvania. 

1.1.1.1  The  ENIAC  machine  was  an  electronic  computer  of  monstrous  size, 
built  during  wartime  with  government  funds  by  a  team  of  Moore  School  em- 
liloyees.  It  employed  some  18,000  vacuum  tubes,  hundreds  of  switches,  thousands 
of  relays,  and  nules  of  wiring.  Defendants  contend  that  the  ENIAC  machine  is 
properly  regarded  as  the  pioneer  electronic  computer  from  which  all  others 
evolved. 

1.1.1.2  The  ENIAC  machine  is  described  in  a  Final  Report  which  was  prepared 
by  the  Moore  School  team,  transmitted  to  and  accepted  by  Army  Ordnance  by 
about  June  6,  1946.  There  are  no  significant  differences  between  the  ENIAC  ma- 
chine as  constructed  and  placed  in  operation,  and  the  ENIAC  machine  as  described 
in  the  Final  Report. 

1.1.1.3  The  descriptive  content  of  the  ENIAC  patent  disclosure  was  extracted 
from  and  based  upon  corresponding  portions  of  the  Final  Report  description  of  the 
ENIAC  machine.  There  are  no  significant  differences  between  the  subject  matter 
described  in  the  Final  Report  and  the  claims  of  the  ENIAC  patent. 

1.1.1.4  The  patentees  of  the  ENIAC  patent  state  therein  that  the  ENIAC  ma- 
chine "embodies  our  invention"  and  are  bound  thereby.  Conduct  with  respect  to 
that  ENIAC  machine  is,  therefore,  conduct  with  respect  to  "the  invention." 

1.1.1.5  SR  and  ISD  have  further  characterized  the  subject  matter  of  the  ENIAC 
patent  as  "the  invention  of  the  Automatic  Electronic  Digital  Computer,"  and  are 
bound  thereby.  Conduct  with  respect  to  an  automatic  electronic  digital  computer 
is,  therefore,  conduct  with  respect  to  "the  invention." 

1.1.1.6  Each  of  the  claims  of  the  ENIAC  patent  reads  on  the  ENIAC  machine 
as  it  was  constructed  and  placed  in  operation  at  the  Moore  School  and  described 
in  the  Final  Reports. 

1.1.1.7  The  ENIAC  machine  which  was  represented  by  Eckert  and  Mauchly 
to  be  that  which  "embodies  our  invention"  is  identical  with  the  ENIAC  invention, 
however  claimed. 

1.1.1.8  Counsel  for  defendants  did  not  object  to  the  Court's  statement  at  trial 
that  there  was  no  dispute  about  the  fact  that  Eckert  and  Mauchly  claimed  to 
be  the  two  sole  joint  inventors  of  the  ENIAC,  from  input  all  the  way  through 
to  output. 

1.1.1.9  For  the  foregoing  reasons,  there  is  no  necessity  to  make  specific  reference 
to  the  individual  claims  of  the  ENIAC  patent  where  conduct  barring  the  valid 
issuance  of  a  patent  is  conduct  involving  either  the  same  ENIAC  machine  (as 
will  be  set  forth  hereinafter  with  respect  to  the  bars  of  public  use  and  on  sale), 
or  involving  a  prior  automatic  electronic  digital  computer  (as  will  be  set  forth 
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hereinafter  with  respect  to  the  bars  of  derivation  from  Atanasoff  and  prior  pub- 
lication by  von  Neumann) . 

1.1.1.10  Where  an  additional  bar  to  less  than  the  all-inclusive  entirety  of  "the 
invention"  has  also  been  found  herein,  specific  selected  claims  of  the  EXIAC 
patent  have  been  applied  and  essentially  cumulative  further  findings  particular- 
ized by  claims  are  also  hereinafter  included. 

1.1.1.11  The  entire  subject  matter  of  the  EXIAC  machine,  represented  by  Eckert 
and  Mauchly  to  be  that  which  "embodies  our  invention,"  is  barred  from  valid 
patentability  since  that  machine  was  in  public  use  in  this  country  more  than 
one  year  prior  to  the  date  of  the  application  for  patent  on  June  2G,  1947.  The 
one-vear-prior  or  statutory  bar  date  is  referred  to  as  the  "critical  date,"  and  is 
June  26, 1946. 

1.1.2  The  ENIAC  machine  was  constructed  by  mid-X^ovember,  1945. 

1.1.2.1  The  design  for  the  EX'IAC  machine  was  frozen  prior  to  the  end  of 
1944  so  that  the  construction  of  the  machine  could  be  completed  as  rapidly  as 
possible  to  confirm  the  usefulness  of  electronic  computation  with  such  large 
machines. 

1.1.2.2  By  mid-1945,  the  construction  of  the  various  EX^'IAC  units  was  com- 
plete and  testing  of  the  completed  units  had  commenced. 

1.1.2.3  The  EXIAC  was  placed  in  operation  as  a  system  in  mid-Xovember,  1945. 

1.1.2.4  Moore  School  and  Army  Ordnance  representatives  considered  that  the 
EX'IAC  machine  was  being  operated  rather  than  tested  after  December  1.  1945. 

1.1.3  The  ENIAC  machine  which  embodied  "the  invention"  claimed  by  the 
ENIAC  patent  was  in  public  and  non-experimental  use  for  the  following  purposes, 
and  at  times  prior  to  the  critical  date  : 

Los  Alamos  calculations  December,  1945-rebruary,  1946 
International  publicity 

1.  Press  demonstration  use  February  1,  1946 

2.  Newsreel  use  February  8, 1946 

3.  Formal  dedication  use  February  15,  1946 

4.  Open  house  use  February  16, 1946 
Hartree  calculations  April,  1946-July,  1946 
Constant  practical  use  December,  1945-June,  1946 
Commercial  solicitation  uses  February,  1946-April,  1946 

1.1.3.1  The  Court  finds  that  PX  4245,  a  March  19,  1946  letter  from  Major 
W.  Stephens,  Jr.,  to  Mr.  A.  Borbeck,  Artillery  Branch,  which  was  never  pre- 
viously called  to  the  attention  of  either  the  Patent  Ofl3ce  or  the  late  Judge 
Archie  O.  Dawson  in  the  case  of  Sperry  Rand  Corporation  et  al.  v.  Bell  Telephone 
Laboratories,  Inc.  hereinafter  SR  v.  BTL)  before  the  Southern  District  of  X^ew 
York,  cleai'ly  indicates  that  prior  to  March,  1946  the  EXIAC  machine  was  "com- 
pleted with  the  performance  of  research  and  experimental  work  in  connection 
with  the  development  of  an  Electronic  N^umerical  Integrator  and  Computer." 

1.1.3.2  SR  and  ISD  contend  that  the  correspondence  of  November,  1946,  be- 
tween the  Moore  School  and  the  Army  Ordnance  patent  section  responsible  for 
preparation  of  the  ENIAC  patent  application  (referred  to  by  the  names  of  the 
writers  as  the  "Sharpless/Libman  letters")  has  no  probative  value.  Despite  an 
error  in  the  date  of  the  press  demonstration  as  recited  in  PX  5374,  the  Sharpless/ 
Libman  letters  othei-wise  have  great  probative  value  and  clearly  indicated  to 
Army  Ordnance  attorney  Max  L.  Libman,  who  was  then  preparing  the  EX'IAC 
patent  application,  that  the  completed  EX'^IAC  machine  was  first  put  to  work 
for  practical  purposes  on  December  10,  1946,  on  a  set  of  partial  differential 
equations  for  the  jNIanhattan  Engineering  District  (hereinafter  "the  Los  Alamos 
calculations  or  problem").  That  initial  work  was  not  considered  experimental 
since  the  letter  states  that  "when  the  first  problem  was  put  on  the  machine  it 
was  the  first  time  that  tlie  machine  as  a  whole  was  being  used,  it  was  fully 
expected  that  the  problem  would  be  solved  and  it  was." 

1.1.4  The  Los  Alamos  calculations  which  commenced  December  10.  1945,  were 
the  first  problem  placed  on  the  ENIAC  machine.  Wlien  the  first  problem  was  put 
on  the  machine  it  was  the  first  time  that  the  machine  as  a  whole  was  being  used. 
It  was  fully  expected  that  the  problem  would  be  solved.  It  was. 

1.1.4.1  The  EXIAC  machine,  and  hence  any  invention  claimed  in  the  ENIAC 
patent,  was  reduced  to  practice  no  later  than  the  date  of  commencement  of  the 
machine  for  the  Los  Alamos  calculations,  December  10. 1945. 

1.1.4.2  The  ENIAC  project  for  the  development  of  a  high-speed  electronic 
computer  was  made  known  to  Dr.  John  von  Neumann  Army  Ordnance  scientific 
consultant)  by  Dr.  Herman  H.  Goldstine  (Army  Ordnance  liaison  oflScer  on  the 
ENIAC  project)  in  the  summer  of  1944,  after  the  ENIAC  design  had  been  frozen. 
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Von  Neuiuann  visited  the  Moore  School  in  July,  1944,  and  witnessed  two  EXIAC 
accumulator  units  and  a  cycling  unit  wired  to  function  as  a  small  ENIAC 
machine.  By  early  1945,  von  Neumann  had  begun  consideration  of  how  the  ENIAC 
machine  could  be  organized  and  operated  to  solve  complex  problems. 

1.1.4.3  By  the  summer  of  1945,  Dr.  Edward  Teller,  Dr.  Stanislaw  Ulam  and 
other  scientists  of  the  Los  Alamos  Laboratory  had  already  recognized  the  urgent 
need  for  large-scale  numerical  calculations  designed  to  certify  the  feasibility  of  a 
hydrogen  bomb  design  concept  having  several  parameters  including  various  mix- 
tures of  deuterium  and  tritium.  Teller  discussed  his  computational  needs  with 
von  Neumann  who  indicated  his  belief  that  the  ENIAC  machine  would  be  suitable 
for  performing  certain  calculations  regarding  the  feasibility  of  the  hydrogen 
bomb,  called  the  "Super." 

1.1.4.4  The  calculations  to  be  performed  were  complex  and  required  a  large 
number  of  arithmetical  computations.  They  were  not  intended  to  provide  a 
particular  numerical  answer  or  series  of  answex'S,  but  rather  were  contemplated 
to  provide,  and  did  provide,  the  basis  for  a  yes  or  no  answer  on  the  utility  of 
continued  scientific  exploration  of  the  "Super." 

1.1.4.5  Useful  results  could  be  and  were  obtained  from  such  calculations  on  the 
ENIAC  machine  even  though  calculational  errors  may  have  occurred  in  some 
of  the  primary  and  intermediate  calculations. 

1.1.4.6  Army  Ordnance  agreed,  in  1945,  to  allow  the  use  of  the  ENIAC  by  Los 
Alamos  Laboratory  personnel  at  the  Moore  School  for  the  Los  Alamos  calculations. 

1.1.4.7  At  or  about  the  time  in  December.  1945.  when  the  Los  Alamos  calcula- 
tions were  placed  on  the  ENIAC  machine  at  the  Moore  School  in  Philadelphia,  the 
machine  had  passed  all  component  and  system  tests  and  was  operating  quite 
satisfactorily.  The  Los  Alamos  calculations  employed  99  percent  of  the  capacity 
of  the  ENIAC  machine. 

1.1.4.8  The  satisfactory  operation  of  the  ENIAC  machine  was  verified  during 
the  Los  Alamos  calculations  by  : 

.1  repeating  a  particular  production  run  twice  and  then  verifying  that 
the  results  obtained  for  each  repetition  were  identical ; 

.2  stepping  the  ENIAC  through  a  calculation  and  checking  all  answers 
after  each  add  time ; 

.3  running  a  test  problem  between  successive  runs  and  checking  the 
answer  obtained  to  determine  that  it  corresponded  to  the  known  answer  of  the 
test  problem. 

1.1.4.9  After  satisfactory  operation  of  the  ENIAC  machine  was  verified  by 
comparing  a  hand  calculated  answer  to  the  ENIAC  machine  answer  for  selected 
calculations,  various  conditions  of  the  Los  Alamos  problem  were  changed  to 
obtain  production  runs  for  which  the  answer  had  not  been  previously  hand 
calculated. 

1.1.4.10  By  January,  1946,  many  production  runs  for  the  Los  Alamos  calcula- 
tions were  completed.  The  calculations  continued  in  progress  for  considerably  over 
one  month. 

1.1.4.11  Any  difficulties  encountered  were  not  with  the  machine  but  with  the 
mathematical  nature  of  the  problem  and  mistakes  of  the  mathematicians  who  had 
designed  the  problem  for  the  machine. 

1.1.4.12  The  use  of  the  ENIAC  machine  by  the  Los  Alamos  Laboratory  per- 
sonnel was  not  under  the  control  of  Eckert  and  Mauchly,  nor  under  any  condition 
of  secrecy  for  their  private  benefit.  The  Moore  School  also  had  no  control  over  the 
use  of  Army  Ordnance's  ENIAC  machine  by  the  Los  Alamos  personnel. 

1.1.4.13  The  ENIAC  machine  was  used  to  perform  numerous  production  runs 
for  the  Los  Alamos  calculations  beginning  in  December,  1945,  and  continuing  in 
January-February,  1946,  and  the  consequences  of  these  calculations  were  far- 
reaching  and  thoroughly  practical. 

1.1.4.14  The  results  of  the  Los  Alamos  calculations  using  the  ENIAC  machine 
were  included  in  three  Los  Alamos  reports  which  show  or  state  in  substance  that 
without  the  ENIAC  machine,  important  work  on  nuclear  energy  release  problems 
could  not  have  been  done  at  the  time.  The  Court  concurs  with  Dr.  Teller  that  one 
of  the  rei)orts,  in  April,  1946,  delivered  a  verdict  on  the  feasibility  of.  a  thermo- 
nuclear bomb :  difficult,  but  with  hard  work  and  concenti'ated  effort,  hopeful. 

1.1.4.15  The  contribution  of  the  ENIAC  machine  in  performing  the  Los  Alamos 
calculations  was  acknowledged  on  March  18,  1946,  by  Dr.  Norris  Bradbury, 
Director  of  the  Los  Alamos  Laboratory,  as  being  of  very  great  value  in  the  work 
on  the  project.  The  Los  Alamos  calculations  using  the  ENIAC  machine  were  a 
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substantial  effort  which  successfully  and  satisfactorily  solved  specified  problems, 
and  the  results  were  useful  and  did  not  lie  dormant. 

1.1.4.16  The  use  of  the  ENIAC  machine  for  the  Los  Alamos  calculations  was 
a  non-experimental  public  use  in  this  country  prior  to  the  critical  date  of  the 
claimed  invention  disclosed  in  the  ENIAC  patent,  and  an  absolute  statutory  bar 
to  the  valid  issuance  of  the  ENIAC  patent. 

1.1.4.17  The  Court  credits  the  live  testimony  of  distinguished  scientists  who 
were  contemporaneous  participants  in  these  events  including  Drs.  Teller,  Ulam, 
Mark,  Metropolis  and  Frankel  of  the  Los  Alamos  Laboratory  and  Dr.  Goldstine 
of  Army  Ordnance.  The  testimony  of  Eckert  and  Mauchly  did  not  contradict  such 
testimony  or  the  contemporaneous  circumstances. 

1.1.5  Upon  completion  of  the  construction  of  the  ENIAC  machine  by  mid- 
November,  1945,  and  commencement  of  its  full-scale  operating  use  by  December, 
1945,  Army  Ordnance  generated  international  publicity  to  show  to  all  the  world 
the  developments  in  computing  which  had  been  proved  operational. 

1.1.5.1  The  general  principles  of  the  ENIAC  design  and  the  machine's  oper- 
ational and  functional  characteristics  were  unclassified  after  December  17,  1945. 

1.1.5.2  Only  certain  design  details  and  circuits  of  the  ENIAC  remained  classi- 
fied Confidential  after  December  17,  1945,  and  this  designation : 

.1     was  not  made  for  the  benefit  or  protection  of  Eckert  and  Mauchly  ; 
.2     was  not  made  at  the  request  of  Eckert  and  Mauchly  ; 
.3     but  was  made  by  Army  Ordnance  to  protect  circuits  of  the  machine 
being  used  by  other  military  departments,  including  the  Army  Signal  Corps. 

1.1.5.3  The  security  classification  of  the  ENIAC  circuits  and  design  details 
was  not  a  matter  under  the  control  of  Eckert  and/or  Mauchly.  After  the  declassi- 
fication in  1945,  the  design  details  and  circuits  of  the  ENIAC  were  left  confidential 
until  February,  1947,  solely  at  the  discretion  of  and  for  the  benefit  of  the  Govern- 
ment, and  not  for  the  commercial  business  interest  and  private  benefit  of  Eckert 
and  Mauchly.  ' 

1.1.5.4  The  Army  Ordnance  international  publicity  program  for  the  ENIAC 
machine  was  extensive  and  well  planned,  and  Eckert  and  ]Mauchly  as  participants 
therein  had  been  warned  that  the  display  of  the  machine  would  foreclose  any  of 
their  private  patent  rights  if  not  promptly  pursued. 

1.1.5.5  In  January,  1946,  formal  press  releases  were  prepared  by  Army  Ord- 
nance for  release  immediately  following  the  dedication  ceremony  which  was 
scheduled  to  be  held  on  February  15,  1946.  Mauchly's  diary  entries  attest  to  his 
role  in  personally  editing  the  Army  Ordnance  press  releases  to  insure  specific 
recognition  of  Eckert  and  him. 

1.1.5.6  Eckert  and  Mauchly  cooperated  in  the  preparation  and  planning  of 
the  efforts  of  Army  Ordnance  and  the  Moore  School  to  achieve  saturation  pub- 
licity for  the  completion  of  the  ENIAC,  including  press  releases,  interviews, 
speeches,  newsreels,  press  demonstrations,  formal  dedication  and  the  Moore 
School  open  house,  such  as : 

.1  Eckert  and  Mauchly  delivered  prepared  remarks  on  the  utility  and 
speed  of  the  ENIAC  machine  to  reporters  who  attended  the  press  demon- 
stration ; 

.2  Mauchly  prepared  and  delivered  a  speech  to  the  reporters  at  the  press 
demonstration  explaining  that  the  ENIAC  machine  demonstrated  that  it  was 
possible  to  utilize  electronic  computers  to  solve  many  problems  never  pre- 
viously solved ;  and 

.3  Eckert  delivered  a  speech  at  the  press  demonstration  and  informed 
reporters  that  the  ENIAC  machine  had  sounded  the  death  knell  to  the  era 
of  electro-mechanical  computing  devices,  and  that  the  advent  of  the  ENIAC 
machine  had  made  electronic  computers  a  part  of  the  concrete  present  rather 
than  a  vague  promise  of  the  future. 

1.1.5.7  The  ENIAC  machine  was  operated  at  the  press  demonstration  on 
February  1,  1946,  for  publicity  purposes,  and  in  manner  calculated  to  be  impres- 
sive through  the  press  to  the  general  public. 

1.1.5.8  One  of  the  calculations  illustratively  demonstrated  was  the  use  of  the 
ENIAC  machine  to  add  the  number  97,367  to  itself  5,000  times,  as  was  visible 
on  the  face  of  the  accumulators.  After  the  5,000  additions  were  completed,  the 
result  was  checked  and  it  was  determined  that  the  ENIAC  machine  had  properly 
performed  the  calculation. 

1.1.5.9  As  another  demonstration  calculation,  the  ENIAC  machine  multiplier 
was  used  to  multiply  13,975  times  13,975  500  times,  and  the  product  was  checked 
and  found  to  have  been  properly  calculated. 
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1.1.5.10  As  another  demonstration  calculation,  the  ENIAC  machine  was  used 
to  produce  a  table  of  squares  and  cubes  of  the  numbers  from  1  to  100.  The 
ENIAC  machine  functioned  properly  during  the  preparation  of  the  table,  and 
the  results  were  error  free. 

1.1.5.11  As  another  demonstration  calculation,  the  ENIAC  machine  was  used 
to  compute  the  sines  and  cosines  for  100  different  angles,  and  the  table  prepared 
was  punclied  on  so-called  tab  cards,  printed  on  paper,  and  distributed  to  mem- 
bers of  the  press.  The  ENIAC  machine  functioned  properly  during  the  preparation 
of  the  table  of  sines  and  cosines,  and  correct  results  were  obtained  for  each 
computation. 

1.1.5.12  As  another  demonstration  calculation,  the  ENIAC  machine  performed 
representative  calculations  arising  out  of  the  Los  Alamos  Laboratory  work.  A 
printed  copy  of  the  results  or  so-called  printout  of  a  number  of  Los  AJamos-type 
calculations  was  prepared  and  distributed  to  the  attendees  at  the  press  demon- 
stration. These  calculations  utilized  substantially  the  full  capacity  of  the  ENIAC 
machine,  and  contained  no  errors  attributable  to  malfunction  of  the  ENIAC 
machine. 

1.1.5.13  Although  the  demonstration  calculations  performed  on  the  ENIAC 
machine  for  the  press  were  not  intended  by  Army  Ordnance  or  the  Moore  School 
to  be  for  the  private  benefit  or  on  behalf  of  Eckert  and  Mauchly,  they  were  in  fact 
later  relied  upon  by  them  for  that  financial  purpose.  In  no  event  were  the  cal- 
culations performed  in  order  to  enable  Eckert  and  Mauchly  to  complete  or 
perfect  the  making  of  "the  invention"  embodied  in  the  ENIAC  machine. 

1.1.5.14  The  use  of  the  ENIAC  machine  in  public  during  the  pi'ess  demonstration 
was  not  an  experimental  use,  but  was  a  publicity  exercise  in  joint  behalf  of  the 
Moore  School  and  Army  Ordnance,  and  was  intended  to  impress  the  scientific 
community  and  the  general  public  with  the  capabilities  of  the  machine  and  the 
fact  of  its  completion. 

1.1.5.15  The  use  of  the  ENIAC  machine  to  perform  calculations  during  the 
February  1,  1946,  press  demonstration  was  a  non-experimental  public  use  of  the 
claimed  invention  disclosed  in  the  ENIAC  patent,  prior  to  the  critical  date  and 
an  absolute  statutory  bar  to  the  valid  issuance  of  the  ENIAC  patent. 

1.1.5.16  The  ENIAC  machine  was  filmed  in  staged  operation  in  February, 
1946,  for  the  benefit  of  newsreel  photographers,  for  publicity  purposes,  and  in  a 
manner  calculated  to  provide  a  motion  picture  demonstration  to  be  shown  na- 
tionally to  the  general  public. 

1.1.5.17  The  use  of  the  ENIAC  machine  for  the  newsreel  photographers  was 
not  an  experimental  use,  but  was  part  of  the  large-scale  international  publicity 
program  calculated  to  impress  the  public  with  the  capabilities  of  the  machine 
and  the  fact  of  its  completion. 

1.1.5.18  The  ENIAC  machine  was  formally  dedicated  on  February  15,  1946,  for 
publicity  purposes,  at  a  ceremony  involving  preeminent  representatives  of  gov- 
ernment, military,  university,  industrial  and  scientific  establishments,  and  in  a 
manner  calculated  to  achieve  maximum  recognition  of  and  to  stimulate  interest 
in  the  completed  and  operating  ENIAC  machine. 

1.1.5.19  As  of  the  date  of  the  dedication  and  demonstration  of  the  ENIAC  ma- 
chine at  the  Moore  School  on  February  15,  1946,  the  ENIAC  machine  was  repre- 
sented to  be,  and  was  in  fact,  completed  and  successful. 

1.1.5.20  During  the  dedication  demonstration  of  the  ENIAC  machine,  a  bal- 
listic tra.iectory  problem  was  run  as  a  simple  means  for  impressing  observers  with 
what  the  machine  could  do.  Although  the  trajectory  data  was  simplified  for  the 
demonstration,  the  basic  arithmetical  operations  of  adding,  subtracting,  multi- 
plying and  dividing  which  would  be  done  in  a  complete  trajectory  problem  were 
performed.  Any  variance  between  the  trajectory  calculations  performed  during 
the  dedication  and  an  actual  trajectory  occurred  as  a  result  of  programming  simp- 
lifications rather  than  as  a  result  of  any  operating  defects  in  the  ENIAC  machine. 

1.1.5.21  Although  complete  ballistic  firing  tables  were  not  prepared  during  the 
dedication,  the  demonstration  was  intended  to  and  did  show  that  such  tables 
could  be  prepared  by  repeating  the  trajectory  calculations  as  performed  with 
different  input  conditions.  The  data  used  was  real  and  had  been  verified  before- 
hand. The  ENIAC  machine  did  not  err. 

1.1.5.22  None  of  the  calculations  performed  on  the  ENIAC  machine  at  the 
dedication  were  performed  for  the  private  benefit  or  on  behalf  or  under  the 
control  of  Eckert  and  Mauchly  to  enable  them  to  complete  or  perfect  the  making 
of  "the  invention"  embodied  in  the  ENIAC  machine.  Instead,  their  private  inter- 
est was  one  of  commercial  exploitation  (see  1.1.5.6  and  .13  above). 
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1.1.5.23  The  use  of  the  ENIAC  machine  in  public  at  the  formal  dedicatiou 
was  not  an  experimental  use,  but  was  part  of  the  large-scale  publicity  program 
calculated  to  impress  the  public  with  the  capabilities  of  the  machine  and  the 
fact  of  its  completion. 

1.1.5.24  The  use  of  the  ENIAC  machine  to  perform  calculations  during  the 
dedication  was  a  non-experimental  public  use  of  the  claimed  invention  disclosed 
in  the  ENIAC  patent,  prior  to  the  critical  date,  and  an  absolute  statutory  bar  to 
the  valid  issuance  of  the  ENIAC  patent. 

1.1.5.25  The  ENIAC  machine  was  publicly  exhibited  and  demonstrated  in 
operation  on  February  16,  1946,  at  an  "open  house"  for  the  invited  entirety  of  the 
Moore  School  staff  and  student  body.  At  the  open  house,  the  same  ballistic 
trajectory  calculations  that  were  perfoi-med  at  the  dedication  were  again  per- 
formed. The  ENIAC  machine  operated  satisfactorily  at  the  open  house. 

1.1.5.26  The  use  of  the  ENIAC  machine  in  public  at  the  oijen  house  was  a  non- 
experimental  public  use  of  the  claimed  invention  of  the  ENIAC  patent,  prior  to 
the  critical  date,  and  an  absolute  statutory  bar  to  the  valid  issuance  of  the 
ENIAC  patent. 

1.1.5.27  The  Court  has  heard  from  numerous  live  witnesses  regarding  the 
international  publicity  regarding  the  completion  and  successful  operation  of 
the  ENIAC  machine  and  saw  the  ENIAC  newsreel  exhibited  during  the  testimony 
of  Dr.  Goldstein.  The  Court  credits  this  testimony. 

1.1.6  Dr.  Douglas  R.  Hartree,  a  highly  regarded  British  scientist,  used  the 
completed  ENIAC  machine  in  1946  prior  to  the  critical  date  to  perform  complex 
and  fundamental  calculations  relating  to  the  performance  of  airfoils  at  sui>er- 
sonic  speeds  in  air. 

1.1.6.1  As  early  as  1939  Hartree  had  begun  his  study  of  methods  for  the  solution 
of  equations  involved  in  laminar  boundary  layers  in  compressible  flow.  The  equa- 
tions are  applicable  to  the  field  of  supersonic  aircraft  design,  as  well  as  to  the 
design  of  various  projectiles. 

1.1.6.2  Hartree's  study  of  the  laminar  boundary  layer  in  compressible  flow 
was  not  a  single  problem  for  which  a  single  answer  was  to  be  calculated,  but  was 
instead  a  broad  investigation  involving  numerous  computations  using  the  ENIAC 
machine,  each  of  which  resulted  in  large  groups  or  families  of  calculations  or 
solutions  which  were  to  be  compiled  in  the  form  of  tables.  The  ENIAC  patent 
states  that  the  primary  intended  use  of  the  ENIAC  machine  is  to  compute  such 
large  families  of  solutions. 

1.1.6.3  Hartree  visited  the  United  States  in  1945,  saw  the  nearly  completed 
ENIAC  machine,  and  was  furnished  copies  of  the  ENIAC  progress  reports.  He 
commented  on  the  ENIAC  machine  in  an  article  published  in  Nature  magazine 
in  England  on  April  20,  1946. 

1.1.6.4.  Because  of  his  knowledge  of  the  ENIAC  project  gained  from  viewing 
the  ENIAC  machine  in  1945  and  the  material  in  the  pi'ogress  reports,  Hartree, 
when  he  arrived  in  the  United  States  in  April,  1946,  had  already  reduced  laminar 
boundary  layer  equations  to  a  form  suitable  for  solution  by  using  the  ENIAC 
machine.  Hartree  also  brought  working  charts  to  the  United  States  which  de- 
scribed liow  the  ENIAC  machine  was  to  be  programmed  by  plug  wiring  and  set 
up  to  perform  the  calculations  required. 

1.1.6.5  Prior  to  his  visit  to  the  United  States  in  the  spring  of  1946,  Hartree  had 
already  studied  some  special  cases  of  the  boundary  layer  equations  which  are 
described  as  null  (or  zero)  order  functions  and  had  hand-calculated  five-figure 
solutions  to  some  of  the  families  of  calculations.  The  other  cases  of  the  study  of 
the  laminar  boundary  layer  in  compressible  flow  are  described  as  the  higher 
order  functions.  At  the  time  that  Hartree  arrived  in  the  United  States,  he  brought 
with  him  the  hand  calculation.s  of  the  null-order  functions  of  the  boundary  layer 
equations. 

1.1.6.6  Mauchly's  pre.sent  wife,  then  Kathleen  McNulty.  was  assigned  ])y  Army 
Ordnance  to  plug  in  wire  on  the  ENIAC  machine  according  to  the  programming 
charts  which  Hartree  had  brought  with  him  to  the  United  States. 

1.1.6.7  Hartree  began  his  work  on  the  ENIAC  machine  by  evaluating  the  null- 
order  equations.  Calculation  of  the  null-order  equations  using  the  ENIAC  in- 
volved the  basic  operations  of  adding,  multiplying  and  dividing.  The  calculation 
of  the  null-order  functions  on  the  ENIAC  machine  required  a  number  of  produc- 
tion runs,  each  of  which  produced  results  in  the  form  of  a  stack  of  punched 
cards. 

1.1.6.8  Hartree's  calculations  using  the  ENIAC  machine  were  complex  and 
carefully  planned,  and  required  the  operating  capacity  of  the  entire  machine. 
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1.1.6.9  Hartree's  use  of  the  ENIAC  machine  began  in  April,  1946,  and  he  suc- 
cessfully used  the  machine  to  perform  useful  calculations  and  produce  large  fam- 
ilies of  solutions  of  the  null-order  functions.  Ilartree  checked  the  results  by  com- 
paring solutions  obtained  from  the  ENIAC  machine  Avith  corresponding  five- 
figure  solutions  which  had  been  hand-calculated  by  him  prior  to  his  arrival  in 
the  United  Estates.  Hartree  completed  his  evaluation  of  the  null-order  functions 
prior  to  the  critical  date  for  the  ENIAC  patent  application.  Completion  of  these 
null-order  functions  was  a  substantial  independent  portion  of  Hartree's  intended 
complete  study  of  the  laminar  boundary  layer  in  compressible  flow.  Also  prior 
to  the  critical  date  for  the  ENIAC  patent  application,  Ilartree  had  successfully 
used  the  EXIAC  machine  to  provide  useful  answ'ers  to  practical  study  of  the 
laminar  boundary  layer  in  compressible  flow. 

1.1.6.10  Hartree's  use  of  the  ENIAC  machine  in  1946  on  his  own  boundary 
layer  problem  was  as  a  consultant  employed  and  paid  by  Army  Ordnance.  Har- 
tree was  neither  an  agent  nor  employee  of  either  Eckert,  Mauchly  or  the  Moore 
School,  nor  under  any  obligation  of  secrecy  or  otherwise  to  any  thereof. 

1.1.6.11  Prior  to  the  critical  date,  Hartree  described  to  Mauchly  in  detail  the 
nature  of  the  calculations  that  he  had  performed  using  the  ENIAC  machine,  and 
Mauchly  made  notes  of  the  discussion.  Mauchly  testified  that  he  knew  at  the 
time  of  Hartree's  visit  that  Ilartree  was  working  at  the  time  on  a  problem  in 
fluid  dynamics  which  had  to  do  with  boundary  layers  and  that  this  made  sense 
because  ^lauchly  had  dealt  with  similar  problems  in  the  wind  tunnel  at  the  Bu- 
reau of  Standards  in  the  1030's.  Mauchly  testified  that  he  attended  a  lecture  at 
the  Moore  School  given  by  Hartree  in  which  the  boundary  layer  calculations 
were  described. 

1.1.6.12  Mauchly  and  Eckert,  who  had  by  then  resigned  from  the  Moore  School, 
did  not  evaluate  the  results  of  the  calculations  run  by  Hartree  to  learn  or  to 
decide  if  any  design  changes  to  the  ENIAC  machine  were  necessary.  They  were 
not  authorized  to  make  any  changes  and  did  not  make  any.  Although  Eckert  and 
Mauchly  were  aware  of  the  fact  of  Hartree's  use  of  the  ENIAC  machine,  they 
neither  allowed,  participated  in  nor  exercised  any  control  over  that  use  or  over 
any  of  its  consequences. 

1.1.6.13  Harti'ee's  calculations  were  of  scientific  importance  and  the  subject  of 
significant  published  papers,  upon  which  Eckert  and  Mauchly  later  relied  for 
their  private  business  advantage.  Hartree  left  the  United  States  to  return  to 
England  on  .July  20,  1946.  In  October,  1946,  Nature  magazine  published  a  further 
article  by  Hartree  on  the  ENIAC  machine  and  his  calculations  on  the  laminar 
boundary  layer  problem.  The  Hartree  October  Nature  article  briefly  described 
the  method  used  for  solving  the  three  simultaneous,  linear,  ordinary,  differential 
equations  which  were  said  by  Hartree  to  arise  from  the  theory  of  the  laminar 
boundary  layer  in  a  compressible  fluid.  Eckert  and  Mauchly's  partnership.  Elec- 
tronic Control  Company,  later  reprinted  the  article  in  an  advertising  brochure 
in  which  it  was  stated  that  "the  article  represented  here  is  based  on  his  [Har- 
tree's] first  hand  experience  in  using  the  ENIAC." 

1.1.6.14  The  use  of  the  ENIAC  machine  by  Hartree  was  a  non-experimental 
public  use  in  this  country  of  the  claimed  invention  disclosed  in  the  ENIAC 
patent,  prior  to  the  critical  date,  and  an  absolute  statutory  bar  to  the  valid 
issuance  of  the  ENIAC  patent. 

1.1.6.15  This  Court  has  considered  Hartree's  article  in  the  1948  Philosophical 
Transactions  of  the  Royal  Society  and  the  testimony  of  Dr.  Goldstine  and 
Dr.  Clippinger  (a  former  Army  Ordnance  employee  with  contemporaneous 
knowledge  of  the  I']NIAC  machine,  and  a  present  Honeywell  employee),  as 
against  the  confiicting  testimony  by  defendants'  counsel  Hall,  and  holds  that  the 
Hartree  article  is  a  description  of  the  pre-critical-date  work  and  includes  a  tabu- 
lation of  some  of  the  families  of  solutions  which  he  obtained  prior  to  the  critical 
date.  Clippinger  also  testified  that  a  recheck  of  the  results  on  a  high  speed  modern 
computer  had  demonstrated  the  correctness  of  Plartree's  result.  The  Court  has 
considered  and  credits  the  testimony  of  Dr.  Clippinger  to  the  effect  that  the 
Hartree  article  indicates  that  the  ENIAC  machine  gave  Hartree  correct  results. 

1.1.7  The  use  of  the  ENIAC  machine  by  Army  Ordnance  after  December  1, 
1945  and  prior  to  the  critical  date,  involved  no  question  of  whether  the  machine 
worked  or  how  it  could  be  improved  by  Eckert  and  Mauchly  as  claimant  inventors 
for  their  own  private  advantage,  but  was  instead  a  program  of  production  opera- 
tion under  the  sole  control  of  Army  Ordnance  entirely  for  governmental  uses, 
purpo.ses  and  benefits. 
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1.1.7.1  Beginnine:  with  the  Los  Alamos  ealcxilatioiis  in  December,  1945.  and 
extending  to  the  ENIAC  patent  critical  date,  the  ENIAC  machine  entered  a 
period  of  constant  practical  use  under  the  control  of  Army  Ordnance. 

1.1.7.2  In  addition  to  the  public  use  of  the  ENIAC  machine  for  the  Los 
Alamos  calculations  and  the  Hartree  problem,  there  are  other  uses  which 
cumulatively  confirm  the  public  use  of  the  ENIAC  machine,  prior  to  the 
critical  date. 

1.1.7.3  None  of  the  specific  instances  of  ENIAC  machine  operation  between 
December  10,  194.5.  and  the  critical  date,  comprising,  in  sum,  a  history  of  constant 
practical  use  of  the  ENIAC  machine  by  Army  Ordnance,  were  carried  out  under 
the  control  of,  or  in  any  way  for  the  private  benefit  of,  Eckert  and  Mauchly, 
or  under  any  obligation  of  secrecy  to  Eckert  and  Mauchly. 

1.1.7.4  None  of  these  other  examples  of  the  use  of  the  ENIAC  machine  were 
carried  out  for  the  purpose  of  completing  or  perfecting  the  making  of  "the 
invention"  of  Eckert  and  Mauchly  embodied  in  the  ENIAC  machine. 

1.1.7.5  After  the  Los  Alamos  calculations,  the  ENIAC  was  in  more  or  less 
continuous  use  being  set  up  for  or  in  actual  work  in  solving  problems.  All  so-called 
testing,  de-bugging  and  troubleshooting  was  normal  operation  and  continued 
throughout  the  useful  life  of  the  ENIAC  machine. 

1.1.7.6  When  Eckert's  connection  with  the  ENIAC  project  was  terminated  in 
March  of  1946,  the  machine  had  been  completed  and  running  for  some  time  and 
was  in  use  by  Army  Ordnance,  and  Eckert  so  testified  in  1954.  At  least  by  January, 
1946,  the  ENIAC  machine  was  a  complete  and  operable  calculating  instrument, 
and  Mauchly  so  testified  in  1954.  Neither  Eckert  nor  Mauchly  testified  to  the 
contrary  before  this  Court. 

1.1.7.7  There  were  no  long  periods  of  maintenance  or  repair  shutdown,  and 
the  general  practice  was  to  operate  in  a  continuous  schedule  and  shut  down 
only  when  a  fault  l)ecame  apparent.  The  percentage  of  hours  used  for  commuting 
time  was  quite  high,  and  Eckert  and  Mauchly  so  testified,  so  that  Sperry  Rand's 
attorney  Wobensmith  summarized  Mauchly's  testimony  to  that  effect  in  1954. 

1.1.7.8  Harry  Huskey,  of  the  Moore  School  staff,  operated  the  ENIAC  machine, 
from  April  15  to  April  19,  1946,  to  generate  a  table  of  sines  and  cosins  and 
this  use  was  called  to  the  attention  of  Libman,  the  Army  Ordnance  attorney 
who  prepared  and  filed  the  ENIAC  patent  application  for  Eckert  and  Mauchly, 
prior  to  tJiat  filing.  Eckert  and  Mauchly  did  not  evaluate  the  results  of  Huskey's 
calculations  to  determine  whether  or  not  any  changes  in  the  ENIAC  design  were 
necessary  in  the  light  of  the  results  obtained,  nor  were  any  changes  ever  recom- 
mended or  made  by  them  or  for  them. 

1.1.7.9  The  constant  practical  use  of  the  ENIAC  machine  after  December  1, 
1945,  was  a  non-experimental  public  use  of  the  claimed  invention  disclosed 
on  the  ENIAC  patent  prior  to  the  critical  date,  and  an  absolute  statutory 
bar  to  the  valid  issuance  of  the  ENIAC  patent. 

1.1.8  Eckert  and  Mauchly  took  commercial  advantage  of  Army  Ordnance's 
public  uses  of  the  ENIAC  machine  and  also  placed  the  ENIAC  machine  in 
public  use  themselves  by  demonstrating  it  to  potential  customers  as  a  part  of 
their  attempts  to  commercialize  the  ENIAC  machine  subject  matter  prior  to 
the  critical  date. 

1.1.8.1  Eckert  and  Mauchly  intended  that  the  widespread  publicity  to  be  gained 
for  them  personally  from  the  ENIAC  press  demonstration,  dedication  and  open 
house  in  February,  1946,  would  advance  their  private  commercial  business 
interests. 

1.1.8.2  More  than  one  year  prior  to  the  June  26,  1947  filing  date  of  the  ENIAC 
patent,  beginning  at  least  as  early  as  the  fall  of  1944,  Eckert  and  Mauchly  placed 
the  claimed  invention  disclosed  in  the  ENIAC  patent  in  public  use  and  on  sale 
by  describing  and  demonstrating  the  ENIAC  machine  to  their  intended  customers 
for  their  own  commercial  gain. 

1.1.8.3  Eckert  and  Mauchly  took  full  private  business  advantage  of  the  publicity 
and  dedication  activities  as  a  convenient  forum  for  their  solicitation  of  future 
computing  machine  contracts  from  government  agencies. 

1.1.8.4  During  the  fall  of  1944.  Mauchly  called  on  various  potential  customers 
to  determine  the  business  prosi^ects  for  selling  high-speed  computing  or  data 
proces.sing  machines.  Prior  to  October,  1944,  the  ENIAC  two-accumulator  system 
had  been  successfully  built  and  operated.  The  completion  of  the  ENIAC  two- 
accumulator  system  gave  Eckert  and  Mauchly  a  tool  by  which  they  could  convince 
potential  customers  that  a  high-speed  computing  or  data  processing  machine 
could  in  fact  be  successfully  built. 
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1.1.8.5  Army  Ordnance's  contract  (W-670-ORD-4926)  for  the  ENIAC  project 
work  required  the  University  of  Pennsylvania  to  grant  the  U.  S.  Government  a 
royalty-free  license  under  all  patents  arising  from  the  work  done  under  the 
contract.  However,  since  the  employment  agreements  of  the  engineers  working 
on  the  ENIAC  project  did  not  clearly  require  any  assignment  of  their  invention 
rights  to  the  University  of  Pennsylvania,  the  University  was  not  in  a  position 
to  grant  the  Government  such  a  license. 

1.1.8.6  Prior  to  March,  1945,  Eckert  and  Mauchly  sought  advice  from  George  A. 
Smith,  a  patent  attorney,  on  methods  of  securing  for  themselves  the  commercial 
invention  rights  arising  from  the  work  under  the  Army  Ordnance  contract. 
Pursuant  to  his  advice,  Eckert  and  Mauchly  a.sked  the  University  of  Pennsyl- 
vania for  the  right  to  have  their  own  patent  attorney  file  patent  applications 
in  their  names  on  ideas  arising  out  of  the  work  on  the  project.  During  March, 
1945,  Eckert  and  JMauchly  pressed  for  recognition  of  their  commercial  interests 
hy  the  University  of  Pennsylvania  in  return  for  assurances  that  they  would 
help  the  University  fulfill  its  obligations  under  the  contract.  Facing  the  fact 
that  it  would  require  the  cooperation  of  Eckert  and  Mauchly  to  fulfill  its  con- 
tractual obligations  to  the  U.  S.  Government,  the  University  yielded  the  com- 
mercial rights  to  any  patents  they  might  obtain  based  on  the  work  on  the 
contract. 

1.1.8.7  Mauchly  was  in  personal  contact  with  personnel  of  the  U.S.  Weather 
Bureau  as  early  as  April,  1945,  to  learn  their  computing  needs  and  to  discuss 
the  ENIAC  and  future  work  with  them.  Eckert  and  Mauchly  also  followed  up 
their  interest  in  business  prospects  at  the  U.  S.  Census  Bureau  throughout  the 
summer  of  1945. 

1.1. S.S  On  other  ocacsions  during  194.5.  Eckert  and  Mauchly  called  on  about 
a  dozen  Census  Bureau  officials  including  Everett  Kimball.  Jr.,  Dr.  Madow, 
Morris  H.  Hansen,  and  James  L.  McPherson,  in  order  to  interest  them  in  high- 
speed computing  or  data  processing  machines.  Hansen  assigned  McPherson  the 
task  of  evaluating  Eckert  and  Mauchly's  proposals  regarding  such  a  high-speed 
computing  or  data  processing  machine.  As  a  result  of  this  assignment,  McPherson 
held  meetings  from  time  to  time  with  Eckert  and  Mauchly  at  the  Census  Bureau. 
During  the  meetings  with  McPherson  and  other  census  officials,  Eckert  and 
Mauchly  described  the  ENIAC  and  sought  a  contract  to  develop  a  similar  but 
more  advanced  machine  for  the  Census  Bureau. 

1.1.8.9  In  order  to  interest  potential  financial  backers  Earnest  Cuneo  and  Lazar 
Teper  in  the  financial  backing  of  an  Eckert-Mauchly  computer  company,  Eckert 
and  Mauchly  displayed  the  ENIAC  machine  to  them  in  January.  1946. 

1.1.8.10  Eckert  and  Mauchly  early  sought  private  business  advantage  from 
the  fact  of  the  ENIAC  machine's  completion  by  the  Moore  School  in  1945  and  its 
constant  practical  use  thereafter  by  Army  Ordnance.  For  example,  on  February  15, 
1946,  Commander  Reichelderfer  of  tne  U.  S.  Weather  Bureau  attended  the 
ENIAC  dedication  and  dinner  on  behalf  of  the  U.  S.  Weather  Bureau,  being 
seated  at  Mauchly's  table  at  Mauchly's  request.  Mauchly's  purpose  in  having 
Reichelderfer  present  was  one  of  private  self-interest  to  advance  his  business 
enterprise  plans,  held  jointly  with  Eckert,  by  using  the  occasion  of  the  ENIAC 
dedication  as  a  business  promotion  effort.  During  the  dedication,  Reichelderfer 
and  the  other  guests  witnessed  a  demonstration  of  the  ENIAC  machine.  There- 
after, on  February  21,  1946,  Eckert  and  Mauchly  again  demonstrated  the  ENIAC 
machine  for  Reichelderfer's  associates  Dr.  Harry  Wexler  and  Jerome  Namias 
of  the  U.  S.  Weather  Bureau,  and  discussed  with  them  the  possible  construction 
of  a  similar  computer  for  weather  purposes.  The  contacts  with  and  demonstrations 
for  Reichelderfer,  Namias  and  Wexler  were  attempts  to  commercialize  the 
invention  embodied  in  the  ENIAC  machine  prior  to  the  critical  date,  and  resulted 
in  non-experimental  public  uses  of  the  claimed  invention  disclosed  in  the  ENIAC 
patent  prior  to  the  critical  date,  con.stituting  an  absolute  bar  to  the  valid  issu- 
ance of  the  ENIAC  patent. 

1.1.8.11  By  mid-March,  1946,  Eckert  and  Mauchly  had  put  out  a  number  ol 
commercial  feelers,  and  were  actively  pursuing  them.  For  example,  on  March  20, 
1946,  in  order  to  promote  their  sale  of  a  high-speed  computing  or  data  processing 
machine.  Eckert  and  Mauchly  made  a  presentation  to  the  Committee  on  Tabula- 
tion Methods  and  Mechanical  Equipment  of  the  U.  S.  Census  Bureau. 

1.1.8.12  On  March  22,  1946,  Dean  Pender  of  the  University  of  Pennsylvania 
demanded  that  Eckert  and  Mauchly  either  subjugate  their  personal  commercial 
interests  to  the  interests  of  the  University  or  have  their  employment  by  the 
University  terminated.  On  or  about  March  22,  1946,  Eckert  and  Mauchly  sub- 
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mittecl  their  resignations  from  tlie  University  of  Pennsylvania  to  take  effect 
March  31,  1946. 

1.1.8.13  On  April  2,  1946,  two  days  after  their  resignations  from  the  University 
of  Pennsylvania  became  effective,  Eckert  and  Mauchly  met  with  representatives 
of  the  Weather  Bureau,  Census  Bureau,  and  Bureau  of  Standards.  During  that 
meeting,  Eckert  again  described  the  ENIAC  machine. 

1.1.8.14  In  order  to  promote  their  proposed  sale  of  a  computing  machine,  Eckert 
and  Mauchly  invited  representatives  of  the  Census  Bureau  and  National  Bureau 
of  Standards  to  witness  a  demonstration  of  the  ENIAC  machine.  The  demon- 
stration, held  April  11,  1946.  was  attended  by  Eckert  and  Mauchly,  Dr.  John  H. 
Curtiss  representing  the  National  Bureau  of  Standards,  and  Mes.srs.  A.  A.  Ber- 
linsky.  J.  F.  Bo.sen,  Morris  H.  Hansen,  and  James  L.  McPherson,  representing  the 
Census  Bureau.  During  the  April  11,  1946,  demonstration,  the  ENIAC  machine 
was  set  up  and  running  while  its  operation  was  explained.  The  April  11.  1946. 
ENIAC  demonstration  was  an  essential  part  of  Eckert  and  Mauchly's  implemen- 
tation of  the  plan  to  exploit  electronic  computing  or  data  processing  machines 
commercially. 

1.1.8.15  Following  the  April  11,  1946,  ENIAC  machine  demonstration,  Eckert 
and  Mauchly  agreed  to  submit  to  the  Census  Bureau  a  set  of  specifications  which 
could  be  included  in  any  contract  which  the  Bureau  would  awai-d  to  them.  The 
April  11,  1946,  ENIAC  demonstration  and  Eckert  and  Mauchly's  descriptions  of 
the  ENIAC  machine  were  Curtiss'  principal  sources  of  information  about  elec- 
tronic computing  and  Eckert  and  Mauchly's  principal  credentials  for  competence 
and  credibility.  On  or  about  April  30,  1946,  Eckert  and  Mauchly  submitted  some 
tentative  specifications  of  a  proposed  computing  machine  the  April  11  demonstra- 
tion. 

1.1.8.16  Based  on  Curtiss'  recommendation,  Eckert  and  Mauchly  were  awarded 
contract  CST-7964  in  the  fall  of  1946  to  conduct  a  design  study,  including  the 
construction  of  components,  and  prepare  a  report  based  thereon  proposing  a  com- 
puter to  be  built  for  the  Census  Bureau.  Contract  CST-7964  directly  followed 
from  the  ENIAC  machine  demonstration  and  the  sequence  of  visits  and  evalua- 
tions of  the  technical  competence  of  Eckert  and  ISIauchly  by  the  Bureau  of 
Standards. 

1.1.8.17  Eckert  and  Mauchly's  demonstration  of  the  ENIAC  machine  on  April 
11,  1946,  was  a  commercialization  by  Eckert  and  Mauchly  of  the  claimed  in- 
vention disclosed  in  the  ENIAC  patent  and  embodied  in  the  ENIAC  machine 
prior  to  the  critical  date,  and  resulted  In  a  non-experimental  public  use  of  "the 
invention"  of  the  ENIAC  patent  prior  to  the  critical  date,  consulting  an  absolute 
bar  to  the  valid  issuance  of  the  ENIAC  patent. 

1.1.18  Eckert  and  Mauchly,  in  attempting  to  gain  commercial  and  private  busi- 
ness advantage  from  the  pre-critical  date  early  practical  operation  of  the  ENIAC 
machine,  and  the  massive  publicity  thereof,  advertised  in  their  Eckert-Mauchly 
Computer  Corporation  literature  in  1940  that  the  ENIAC  machine  had  been  put 
into  operation  in  January,  1946. 

1.1.8.19  With  regard  to  the  issue  of  Eckert  and  Mauchly's  commercialization  of 
the  ENIAC  machine  subject  matter  prior  to  the  critical  date,  the  Court  has  con- 
sidered the  conflict  between,  on  the  one  hand,  the  disinterested  testimony  of  Mr. 
James  L.  McPherson  and  related  contemporaneous  documentary  evidence,  and,  on 
the  other  hand,  the  testimony  of  Eckert  and  Mauchly.  The  Court  credits  the  testi- 
mony of  McPherson  and  corroborating  docxmientary  evidence,  and  holds  that 
Eckert  and  Mauchly  knowingly  sought  to  and  did  commercialize  the  ENIAC  ma- 
chine and  any  invention  embodied  therein  prior  to  the  critical  date. 

[1]  1.2  The  usual  standard  in  civil  cases  of  proof  by  a  fair  preponderance  of  th^ 
evidence  is  easily  and  clearly  satisfied. 

1.3  I  do  not  believe  that  the  standard  to  be  applied  is  that  of  clear  and  satis- 
factory proof  or  clear  and  convincing  proof  or  proof  beyond  a  reasonable  doubt. 

1.4  If  necessary  for  decision,  I  find  that  the  more  stringent  standards  have  been 
satisfied. 

1.4.1  The  Court  has  heard  22  live  witnesses  over  many  weeks  of  the  trial  relat- 
ing to  the  history  and  facts  surrounding  the  use  of  the  ENIAC  machine  prior  to 
the  critical  date.  The  Court  has  .seen  the  newsreel  film  made  in  February,  1946, 
showing  the  ENIAC  machine  actually  being  used  for  its  intended  purpose  in  a 
clearly  pulilicly  intended  setting. 

1.4.2  Thousands  of  the  documents  received  by  the  Court  bearing  on  the  public 
use  issue  originated  contemporaneously  witli  the  relavant  events  and  were  ob- 
tained from  independent  and  disinterested  sources. 
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1.4.3  The  Court  credits  this  heavy  weight  of  evidence,  fully  revealed  for  the 
first  time  upon  this  record,  as  compelling  a  finding  that  the  plaintiff  has  shown 
by  clear  and  satisfactory  proof,  or  clear  and  convincing  proof,  or  proof  beyond  a 
reasonable  doubt,  that  the  claimed  invention  disclosed  in  the  ENIAC  patent  was 
in  public  use  in  this  country  prior  to  the  critical  date. 

1.5  The  use  of  ENIAC  after  December  1,  1945,  was  clearly  not  experimental  in 
nature. 

1.5.1  Defendants  contend  that  all  uses  of  the  ENIAC  machine  prior  to  the  criti- 
cal date  are  exempted  from  their  otherwise  clear  barring  effect  because  they  con- 
stitute experimental  uses  under  Eckert  and  Mauchly's  control,  or  for  their  benefit 
and  were  necessary  and  essential  to  the  completion  or  perfecting  of  the  making 
of  "the  invention"  claimed  by  them.  The  facts  are  clearly  to  the  contrary. 

1.5.1.1  By  December,  1945,  Army  Ordnance  was  using  its  ENIAC  machine  under 
an  operating  contract  W-lS-OOl-ORD-1706  (separate  from  contract  4926  under 
which  the  ENIAC  machine  was  built)  which  provided  for  the  Moore  School  to 
furnish  sevices  for  the  initial  operation  of  the  ENIAC  machine  at  the  Moore 
School  pending  completion  of  the  building  at  the  Aberdeen  Proving  Ground  where 
the  machine  was  to  be  later  housed. 

1.5.1.2  After  the  ENIAC  machine  was  put  into  constant  practical  use  by  Army 
Ordnance  in  December,  1945,  the  ENIAC  group  or  team,  including  Eckert  and 
Mauehly,  turned  their  attention  to  the  commencement  of  work  on  the  next  genera- 
tion of  computer  design,  the  ED  VAC. 

1.5.1.3  Eckert  and  Mauehly  resigned  from  the  Moore  School  in  March,  1946,  and 
had  no  further  official  contact  with  any  of  the  work  with  the  ENIAC  machine 
after  April  1,  1946. 

[2]  1.5.2  The  pre-critical  date  uses  of  the  ENIAC  machine  were  not  made  under 
the  surveillance  of  Eckert  and  Mauehly,  and  for  the  purpose  of  enabling  them 
to  test  the  machine  and  ascertain  whether  it  would  answer  the  purpose  intended 
and  to  make  such  altreations  and  improvements  as  experience  demonstrates  to  be 
necessary,  and  therefore  are  not  excused  as  experimental  uses  within  the  meaning 
of  Elizabeth  v.  Pavement  Co.,  97  U.S.  126  (1S77).  The  ENIAC  machine  demons- 
ti-ated  that  it  would  answer  its  intended  purpose  in  December  1945  when  it  was 
used  for  production  runs  on  the  Los  Alamos  calculations. 

1.5.3  By  December  1,  1945,  the  ENIAC  machine  was  under  the  custody,  dominion 
and  control  of  the  customer.  Army  Ordnance,  and  the  relationship  to  the  machine 
of  Eckert,  Mauehly  and  the  other  engineers  at  the  Moore  School  involved  in  the 
ENIAC  team  effort  was  ot  one  of  continuing  inventoi'ship  and  experimentation. 

1.5.4  The  uses  of  the  ENIAC  machine  from  December,  1945,  to  the  critical  date 
were  for  its  intended  purpose  of  performing  automatic  electronic  digital  computa- 
tion, and  were  not  for  the  experimental  purpose  of  the  completion  or  perfection  of 
the  making  of  "the  invention." 

1.5.4.1  The  uses  of  the  ENIAC  machine  between  December  1,  1945,  and  the  criti- 
cal date  were  not  in  the  nature  of  testing,  checking,  or  exeprimentation,  but  rather 
were  uses  of  the  ENIAC  machine  for  its  intended  practical  puri^ose. 

1.5.4.2  The  Court  has  considered  the  ENIAC  Service  Log  and  the  testimony 
concerning  the  various  entries  which  were  made  in  it.  The  evidence  is  clear  and 
convincing  that  the  Service  Log  is  a  rec*ord  showing  routine  maintenance  on  the 
ENIAC  machine.  The  fact  that  such  maintenance  was  performed  does  not  in  any 
way  detract  from  the  non-exi>erimental  nature  of  the  various  ENIAC  public  uses. 
The  Court  has  considered  the  assertion  of  defendants  that  the  ENIAC  Service 
Log  shows  that  changes  to  the  machine  were  made.  Tlie  evidence  is  clear  and 
convincing  that,  without  exception,  the  changes  recorded  in  the  Service  Log  were 
not  design  changes  of  any  significance  to  "the  invention."  but  were  instead  minor 
and  routine  refinements  or  adjustments  of  a  non-inventive  nature.  This  work  on 
the  ENIAC  machine  was  done  by  Homer  Spence,  the  maintenance  engineer  for 
ENIAC,  after  December  1,  1945,  and  was  routine  maintenance  unrelated  to  the 
completion  or  iierfection  of  "the  invention." 

[3]  1.5.4.3  The  burden  of  proof  of  any  exemption  from  the  public  use  bar. 
such  as  by  reason  of  experimentation  essential  to  the  completion  of  the  making 
or  perfecting  of  "the  invention"  by  or  for  Eckert  and  IMauchly.  rests  with  SR  & 
ISD,  and  has  not  been  carried.  Instead,  Honeywell  has  proven  such  use  to  be 
non-experimental  and  clearly  practical. 

2.  On  Sale 

2.1  The  claimed  invention  disclosed  in  the  ENIAC  was  on  sale  prior  to  the 
critical  date. 
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2.1.1  The  entire  subject  matter  of  the  ENIAC  machine,  represented  by  Eckert 
and  Mauchly  to  be  that  wliich  "embodies  our  invention,"  is  barred  from  valid 
patentability  because  that  machine  was  on  sale  in  this  country  prior  to  the 
critical  date.  .  ^ .         ^  ^, 

2.1.2  The  subject  matter  of  the  ENIAC  patent,  the  invention  of  the  automatic 
electronic  digital  computer,  is  barred  from  valid  patentability  because  that  subject 
matter  was  on  sale  in  this  country  prior  to  the  critical  date. 

2.1.3  All  of  the  development  activities  at  the  Moore  School,  which  resulted  in 
the  construction  and  placing  in  public  use  of  the  ENIAC  machine,  were  financed 
by  the  United  States  Government. 

'2.1.3.1  In  1943,  officials  of  Army  Ordnance  ordered  their  Philadelphia  office 
to  enter  into  a  fixed  price  contract  (W-i670-ORD-4926,  hereinafter  referred  to  as 
the  4826  contract)  with  the  Moore  School  for  research  and  experimental  work 
in  connection  with  the  development  of  an  electronic  numerical  integrator  and 
computer,  generally  referred  to  thereafter  by  the  acronym  "ENIAC."  On  June  21, 
1943,  the  Moore  School  executed  the  4926  contract  which  was  dated  June  5.  1943, 
as  a  fixed  price  contract.  The  4926  contract  provided  that  any  completed  part 
or  unit  was  to  be  delivered  to  the  Government  F.O.B.,  floor  of  contractor's  plant, 
as  soon  as  ix)ssible  after  December  31,  1943.  It  was  not  until  Supplement  5  of  the 
4926  contract  was  executed  in  mid-January  1945  that  there  was  a  requirement 
to  complete  and  deliver  any  hardware. 

2.1.3.2  Supplement  1  of  the  4926  contract,  dated  December  31,  1943.  extended 
the  work  on  ENIAC  development  from  January  1,  1944,  until  June  30,  1944.  In 
January.  1944,  Supi)lenient  2  was  added  to  the  4926  contract  to  replace  the  original 
anti-discrimination  clause  which  was  deleted  from  Supplement  1. 

2.1.3.3  The  second  six  months'  work  done  under  the  4926  contract,  from  Janu- 
ary 1,  1944,  through  June  30.  19J4,  resulted  in  the  freezing  of  an  ENIAC  machine 
de.sign  and  the  completion  of  a  two-accumulator  ENIAC  system  was  operating 
by  about  June  30,  1944,  and  was  used  to  solve  second  order  differential  equations 
for  a  sine  wave  at  the  same  pulse  rate  later  used  on  the  completed  ENIAC 
machine. 

2.1.3.4  Supplement  3  to  the  4926  contract  extended  the  time  period  for  the 
work  a  third  six  months  until  December  31.  1944.  Supplement  4  to  the  4926  con- 
tract provided  for  research  and  experimental  work  on  an  EDVAC  from  January 
1  to  September  30,  1945.  The  work  done  under  the  4926  contract  from  July,  1944, 
to  December  31,  1944,  was  primarily  directed  toward  production  and  manufac- 
ture of  the  ENIAC  machine  and  little  work  on  EDVAC  was  done. 

2.1.3.5  Supplement  5  to  the  4926  contract,  agreed  to  after  the  expiration  of  the 
previous  supplement  providing  for  work  on  ENIAC,  retroactively  provided  funds 
for  ENIAC  work  for  a  fourth  six-month  period  from  January  1  to  June  30.  1945. 
and  added,  for  the  first  time,  a  requirement  for  the  delivery  of  an  ENIAC  "pilot 
model"  machine.  Supplements  1  to  3  of  the  4926  contract  had  not  required  the 
delivery  of  a  pilot  model  of  the  ENIAC  machine,  but  rather  had  provided  for  the 
delivery  to  the  Government  at  the  contractor's  plant  of  any  equipment  completed. 
Neither  the  4926  contract  nor  any  of  its  supplements  included  performance 
requirements  for  the  ENIAC  pilot  model  or  a  requirement  that  any  hardware  be 
tested  before  being  accepted  by  the  Government. 

2.1.3.6  Supplement  6  of  the  4926  contract  extended  the  delivery  date  of  the 
ENIAC  pilot  model  to  September  30.  1945.  Although  Supplement  6  of  the  4926 
contract  required  for  the  first  time  that  the  ENIAC  pilot  model  be  delivered  and 
accepted  l)efore  the  final  contract  payment,  the  contract  contained  no  requirement 
that  the  macliinp  do  anything,  meet  any  specifications  or  pass  anv  tests. 

2.1.3.7  Supplement  7  to  the  4926  contract,  dated  November  28,  1945.  provided 
for  the  extension  of  the  work  relating  to  ENIAC  until  December  .31.  194.5,  and 
the  work  relating  to  EDVAC  until  January  31,  1946.  Supplement  7  did  not  add 
any  performance  requirements  to  be  met  prior  to  acceptance  of  ENIAC. 

2.1. 3.S  Supplements  S  and  9  to  the  4926  contract  affected  onlv  the  EDVAC 
work  and  did  not  provide  for  any  further  work  relating  to  ENIAC". 

2.1.3.9  No  sub.'--equent  supplement  to  the  4926  contract  either  extended  the 
completion  date  for  the  ENIAC  work  beyond  December  31.  1945  or  added  per- 
fonnancp  roquirernents  for  the  ENIAC  machine. 

2.1.3.10  The  ENIAC  maclune  was  in  fact  under  the  exclusive  custody,  dominion 
and  control  of  Army  Ordnance  from  Dpceml)er  31.  1915.  onward. 

2.1.3.11  Siippleniont  or  change  order  10  tn  the  4926  contract  did  not  provide  for 
any  change  in  delivery  date  for  the  ENIAC  pilot  model  or  anv  further  ENIAC 
work  but  merely  corrected  the  contract  term  pertaining  to  place  of  delivery. 
Supplements  11  and  12  to  the  4926  contract  did  not  in  any  way  affect  the  delivery 
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schedule  or  requirements  for  the  ENIAC  machine  or  provide  for  any  further 
EXIAO  work. 

2.1.3.12  Contract  W-lS-OOl-ORD-1706  (hereinafter  referred  to  as  the  1706 
contract),  dated  November  1,  1945,  provided  for  services  of  the  University  of 
Pennsylvania  in  connection  with  the  initial  operation  of  the  ENIAC  machine 
pending  completion  of  the  Ballistic  Research  Laboratory  Computing  Annex 
Building. 

2.1.3.13  Army  Ordnance  operation  of  the  ENIAC  machine  at  the  Moore 
School  was  provided  for  by  the  1706  contract,  under  which  the  University  of 
Pennsylvania  supplied  electrical  power,  space  to  house  the  ENIAC  machine  and 
a  Government  computing  group,  and  provided  the  services  of  two  wiremen  to 
maintain  the  ENIAC  machine  for  Army  Ordnance.  It  was  contemplated  by  the 
Moore  School  that  expenses  incurred  in  the  testing  of  the  ENIAC  machine  by  the 
Moore  School  would  be  charged  against  the  4926  contract  rather  than  the  1706 
contract.  Goldstine,  as  Army  Ordnance  representative  at  the  Moore  School,  agreed 
to  approve  bills  for  services  under  the  1706  contract  in  connection  with  the 
operation  of  the  ENIAC  machine  by  Army  Ordnance  for  the  period  beginning 
December  1,  1945.  Both  the  Moore  School  and  Army  Ordnance  representatives 
considered  that  the  ENIAC  machine  was  being  operated  rather  than  tested  after 
November,  1945. 

2.1.3.14  In  April  of  1946,  Dr.  Travis,  the  then  Director  of  Research  at  the 
:Moore  School,  explained  to  Dean  Pender  that  the  Army  was  not  charged  imder 
the  1706  contract  in  November,  1945,  but  was  charged  for  December  because  in 
November  the  Moore  School  engineers  had  still  been  testing  the  ENIAC  machine. 

2.1.3.15  Formal  documentary  confirmation  of  acceptance  of  the  ENIAC  machine 
by  Army  Ordnance  occurred  after  the  University  of  Pennsylvania,  on  June  4, 
1946,  noted  that  the  Government  had  been  using  the  machine  since  December, 
1945,  and  requested  formal  acceptance  of  the  ENIAC,  machine  so  that  the  final 
payment  to  the  University  could  be  made. 

2.1.3.16  Although  formal  acceptance  of  the  ENIAC  machine  was  not  actually 
documented  until  July  25,  1946,  the  ENIAC  machine  was  at  all  times  after  Decem- 
ber 10,  1945.  in  tlie  custody,  dominion  and  control  of  Army  Ordnance. 

2.1.4  The  two-accumulator  ENIAC  system,  called  a  "small  ENIAC,"  embodied 
"the  invention"  of  the  automatic  electronic  digital  computer,  and"  was  both  on  sale 
and  sold  to  Army  Ordnance  prior  to  the  critical  date. 

2.1.4.1  The  two-accumulator  ENIAC  system  was  constructed,  fully  tested  and 
sucessfully  operated  by  July,  1944. 

2.1.4.2  The  requirement  contained  in  the  4926  contract  that  all  equipment  com- 
pleted prior  to  the  termination  of  each  contract  period  was  to  be  delivered  to  the 
Government  F.O.B.,  floor  of  contractor's  plant,  was  fully  understood  and  complied 
with  by  the  parties  to  the  contract.  All  contract  payments  required  to  be  made 
by  the  Government  to  the  contractor  pursuant  to  the  4926  contrac  were  made 
by  March,  1944,  for  work  during  the  period  ending  December  31.  1943  ;  by  Septem- 
ber. 1944.  for  the  period  ending  June  30,  1944 ;  and  by  August,  1945,  for  the  period 
ending  Deceml)er  31,  1944. 

2.1.4.3  Prior  to  July  3,  1944,  the  team  at  the  University  of  Pennsylvania  had 
completed  the  construction  of  the  two-accuraiilator  ENIAC  system  comprising  two 
.ifcumiilator  units,  a  cycling  unit  and  associated  power  supplies.  The  two-ac- 
cumulator ENIAC  system  was  successfully  employed  in  mid-1944  to  solve  the 
second  order  differential  equations  for  a  sine  wave  and  for  a  simple  exponential  at 
the  same  operating  speed  used  in  the  ENIAC  machine  and  disclosed  in  the  ENIAC 
patent. 

2.1.4.4  The  tests  on  the  two-accumulator  ENIAC  system  were  in  essence  a 
successful  test  of  the  fundamental  principles  of  design  of  the  ENIAC  machine. 

2.1.4.5  The  two-accumulator  ENIAC  system  was  an  electronic  numerical 
integrator  and  computer.  According  to  the  ENIAC  project  progress  reports,  the 

^two-acfumulator  system  constituted  a  small  ENIAC  machine. 

2.1.4.6  Tlie  4926  contract  did  not  require  the  two-accumulator  ENIAC  system 
or  the  larger  20-accumulator  ENIAC  machine  to  perform  at  any  particular 
operating  speed. 

2.1.4.7  During  the  course  of  the  prosecution  of  the  ENIAC  patent  application, 
the  completion  and  successful  operation  of  the  two-accumulator  ENIAC  system 
during  mid-1944  was  asserted  by  the  applicants.  Eckert  and  Mauchly.  to  embody 
fully  .ind  constitute  an  actual  reduction  to  practice  of  the  invention  claimed  in 
the  EXTAC  patent  application. 

2.1.4. S  Any  improvements  to  the  two-accumulator  system  which  were  com- 
pleted subsequent  to  June  30,  1944.  and  prior  to  the  eiid  of  1944,  were  also  on 
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sale  and  sold  to  Army  Ordnance  more  than  one  year  prior  to  the  filing  date  of 
the  EXIAC  patent  application. 

2.1.5  The  EXIAC  machine,  disclosed  and  claimed  in  the  EXIAC  patent,  was 
constructed,  fully  tested  and  successfully  operated  in  December,  1945,  and  was 
also  both  on  safe  and  sold  to  Army  Ordnance  more  than  one  year  prior  to  the 
filing  date  of  the  EXIAC  patent  application. 

2.1.5.1  By  mid-1944,  when  the  two  accumulator  units  were  completed  and 
successfully  operating  in  the  two-accumulator  EXIAC  system,  the  final  design  for 
the  20-accumulator  EX'IAC  machine  was  essentially  completed  and  frozen. 

2.1.5.2  The  completion  and  successful  operation  of  the  two-accumulator  EXIAC 
system  was  relied  upon  by  the  Government  in  its  decision  to  authorize  Supple- 
ment 4  to  the  4926  contrar-t  for  work  on  the  EDVAC,  and  this  constituted  a 
commercialization  of  the  EX^IAC  invention  embodied  in  the  two-accumulator 
sy.stem. 

2.1.5.3  Eckert  and  Mauchly,  after  mid-1944,  devoted  some  of  their  time  to  the 
development  of  an  advanced  computer  system  kno-mi  as  the  EDVAC. 

2.1.5.4  Supplement  5  of  the  4926  contract,  executed  in  mid-January,  1945.  sub- 
sequent to  the  construction,  successful  operation,  delivery  of  and  payment  for 
the  two-accumulator  system  as  it  existed  on  June  30,  1944,  provided  for  the  com- 
pletion of  the  20-accumulator  EXIAC  "pilot  model."' 

2.1.5.5  By  early  December,  1945.  the  entire  EXIAC  machine  was  completed 
and  in  oi)eration.  the  various  units  having  already  been  individually  tested,  and 
the  Government  had  assumed  custody,  dominion  and  control  over  its  use  and 
operation. 

2.1.5.6  The  entire  EXIAC  machine  was  placed  on  sale  or  sold  at  the  time  it 
was  completed  and  surrendered  to  the  custody,  dominion  and  control  of  the  Gov- 
ernment at  the  Moore  School  in  December.  1945. 

2.1.5.7  Supplement  7  of  the  4926  contract  required  delivery  of  the  pilot  model 
by  December  31.  1945.  There  were  no  supplements  to  the  4926  contract  which 
extended  the  delivery  date  of  the  EXIAC  machine  beyond  December  31.  1945. 
The  entire  EXIAC  machine  was  sold  to  the  Government  at  the  time  of  its  Decem- 
ber. 1945.  completion,  pursuant  to  the  terms  of  Supplement  7  to  the  4926  contract. 

2.1.5.8  Xeither  the  4926  contract  nor  any  of  its  supplements  contained  any 
specifications  to  be  met  other  than  the  delivery  of  a  Final  Report  and  delivery 
of  the  EX'IAC  machine.  The  4926  contract  and  its  supplements  did  not  require 
that  the  EXIAC  machine  pass  any  performance  test. 

2.1.5.9  In  June,  1946,  Donald  S.  Murray.  Assistant  Comptroller  of  the  Univer- 
sity of  Pennsylvania,  wrote  to  Army  Ordnance  and  requested  that  it  formally 
accept  the  EXIAC  machine  because  it  had  been  in  use  by  Army  Ordnance  since 
December.  1945. 

2.1.5.10  The  decision  to  document  a  formal  acceptance  of  the  ENIAC  machine 
was  made  at  a  conference  held  Jime  11.  1946.  It  was  decided  that  an  Ordnance 
employee  would,  for  purposes  of  transfer  of  property  accountabilit.v  within 
Ordnance,  furnish  certification  to  the  Philadelphia  Ordnance  District  inspector 
that  the  EX'IAC  machine  had  been  completed  and  received  on  behalf  of  Arm.v 
Ordnance's  Ballistic  Research  Laboratory.  This  was  also  desired  to  accompany 
change  order  10  which  validated,  after  the  fart,  the  December.  1945.  actual  de- 
livery of  the  EXIAC  machine  F.O.B..  floor  of  the  contrar-tor's  plant. 

2.1.6  The  subject  matter  disclosed  and  claimed  by  the  EXIAC  patent  was  con- 
tained in  the  Final  Report  on  the  EX'IAC.  which  embodied  all  results  of  the 
EX^AC  work  under  the  4926  contract,  and  that  Final  Report  was  delivered  to 
and  formally  accepted  by  Army  Ordnance  prior  to  the  critical  date. 

2.1.6.1  The  4926  contract  also  required  the  delivery  to  the  Government  of  a 
Final  Report. 

2.1.6.2  The  EXIAC  Final  Report  required  by  the  contract  was  completed  and 
delivered  to  the  Government  and  formallv  accepted  as  conforming  requirements 
by  June  6.  1946. 

2.1.6.3  The  Final  Report  contains  a  written  description  of  the  invention  claimed 
by  the  EXIAC  patent  in  at  least  as  great  detail  as  the  patent  specification  which 
was  based  on  it. 

2.1.7  The  EX'IAC  machine  was  constructed  and  "the  invention"  which  it  em- 
bodied was  completed,  reduced  to  practice  in  operative  form,  and  therefore  ready 
for  patenting,  by  December.  1945. 

2.1.7.1  The  EXIAC  machine,  when  it  was  used  to  perform  the  Los  Alamos 
calculations  in  1945.  was  being  used  for  its  intended  purpose  and  gave  correct 
answers  to  problems.  Any  experimental  staee  was  passed  prior  to  December, 
1&45. 
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2.1.7.2  Eckert  and  Mauchly,  in  eight  affidavits  prepared  between  1951  and  1955 
and  submitted  to  the  Patent  Office  in  connection  witli  the  prosecution  of  the 
EXIAC  patent  application,  swore  that  tlie  reduction  to  practice  of  "the  inven- 
tion"' of  tlie  ENIAC  patent  liad  occurred  on  or  prior  to  December  10,  1945. 

2.1.7.3  In  his  testimony  in  1954  in  Patent  Office  Interference  85,809  witli  the 
Williams  patent  of  Bell  Laboratories,  Eckert,  in  answer  to  a  question  by  his  own 
attorney  as  to  whether  the  Los  Alamos  "problem"  was  satisfactorily  worked  out 
on  the  ENIAC  machine,  stated  : 

"Yes. 

"The  problem  consisted  of  several  hundred  runs.  Each  run  in  itself  lasted 
perhaps  20  minutes.  Each  of  these  runs  were  related  to  the  next  run  so  that 
the  previous  run  had  to  be  satisfactorily  completed  before  the  next  run 
could  be  undertaken. 

"Each  run  was  in  fact  run  twice,  the  results  punched  into  punch  cards, 
the  punch  cards  put  into  a  reproducer,  what  is  known  as  a  comparing  board, 
and  the  two  runs  checked  against  one  another  for  consistency.  Then  each  few 
runs  a  test  problem  which  ascertained  that  the  machine  was  functioning 
correctly  was  also  run,  so  that  the  problems  were  in  effect  tested  for  self-con- 
sistency, errors  of  a  permanent  nature,  and  errors  of  an  intermittent  nature. 

"Incidentally,  this  problem  was  sufficiently  classified  that  Dr.  Goldstine 
and  myself,  plus  the  two  men  from  the  other  agency  who  ran  the  problem, 
were  the  only  people  who  were  aware  of  the  nature  of  the  problem  at  the 
Moore  School.  The  Dean  of  the  school  and  other  members  of  the  staff,  no 
one  else  knew  the  nature  of  this  problem.  And  I  have  never  been  told  that 
this  problem  was  declassified." 

2.1.7.4  In  his  testimony  in  Patent  Office  Interference  85,809  in  1954,  Mauchly 
described  the  use  of  the  ENIAC  machine  in  1945  as  follows  : 

They  actually  worked  with  the  computer  and  began  setting  it  up  in  Decem- 
ber, and  if  I  recall  correctly  they  obtained  some  useful  results  before  the  end 
of  the  year. 

Q  That  is  before  the  end  of  1945? 

A  Yes. 

Q  Thereafter  was  the  machine  in  more  or  less  continuous  use  solving 
problems  ? 

A  Yes.  *  *  * 

2.1.7.5  The  brief  submitted  on  behalf  of  Eckert  and  Mauchly  in  Interference 
85,809  adopted  the  testimony  of  Eckert  and  Mauchly.  For  example,  the  testimony 
of  Eckert  was  summarized  in  1955  as  follows  : 

"The  completed  machine  was  first  used  for  working  problems  approxi- 
mately two  and  one-half  years  after  they  started,  on  balistic  problems  and 
on  another  classified  problem  as  to  which  the  subject  matter  is  still  classi- 
fied. That  problem  took  considerably  over  one  month,  the  actual  running 
time  of  the  problem  being  somewhere  around  two  weeks.  The  difficulties 
were  not  with  the  machine  but  with  the  mathematical  nature  of  the  problem 
and  mistakes  of  the  mathematicians  who  had  designed  the  problem  for  the 
machine  (REC  641  to  643  Q122  to  126).  The  problem  consisted  of  three  si- 
multaneous partial  differential  equations  with  an  empirical  function  in  the 
kernel  of  the  equation  (REC  643,  644  Q121, 128)." 

2.1.7.6  The  Court  has  considered  the  representations  of  Eckert,  Mauchly  and 
their  attorneys,  who  also  represented  SR's  predecessors,  before  the  Patent  Office 
during  the  procurement  of  the  ENIAC  patent,  and  has  balanced  them  against 
the  trial  testimony  here  of  Eckert  and  Mauchly.  The  more  nearly  contemporane- 
ous statements  made  before  the  Patent  Office,  many  years  nearer  to  the  events 
and  prior  to  the  emergence  of  iiublic  use  and  on  sale  as  substantial  issues,  are 
binding  admissions  entitled  to  be  credited. 

2.1.8  The  Moore  School's  procurement  of  further  government-financed  work 
to  design  and  build  an  EDVAC  automatic  electronic  digital  computer,  utilizing 
the  know-how  and  competence  derived  from  the  ENIAC  invention  subject  matter, 
was  a  commercialization  of  "the  invention"  constituting  an  on  sale  within  the 
meaning  of  35  U.S.C.  §  102(b). 

2.1.8.1  Subsequent  to  the  successful  completion  and  reduction  to  practice  of 
the  two-accumulator  ENIAC  system  in  July,  1944,  a  Supplement  4  to  the  4926 
•contract  was  negotiated  to  begin  development  and  construction  of  a  new  machine, 
EDVAC,  which  would  handle  problems  beyond  the  scope  of  ENIAC. 

2.1.8.2  As  stated  in  the  Progress  Report  on  the  EDVAC.  describing  work  done 
under  Supplement  4  of  the  4926  contract,  EDA^AC  and  ENIAC  are  both  electronic 
digital  computing  machines. 
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2.1. 5.3  Subsequent  to  the  successful  completion,  reduction  .to  practice  and 
commencement  of  practical  use  of  the  ENIAC  machine  by  its  purchaser,  Army 
Ordnance,  in  December,  1945,  a  new  separate  contract  for  the  EDVAC  was 
negotiated  in  April  1946,  and  given  the  designation  AV-36-034-ORD7593  (herein- 
after referred  to  as  the  7593  contract). 

2.1.8.4  The  completion  both  of  the  two-accumulator  ENIAC  system  and  of  the 
ENIAC  machine  was  used  to  demonstrate  the  capability  of  the  Moore  School 
and  its  team  to  build  electronic  digital  computers  such  as  ENIAC  or  EDVAC. 
That  demonstrated  capability  resulted  in  the  award  of  Supplement  4  of  the 
4926  contract  and  the  award  of  the  7593  contract  (both  relating  to  the  EDVAC) 
to  the  Moore  School. 

2.1.8.5  Supplement  4  to  the  4296  contract  and  the  7593  contract  were  each  an 
exploiting  or  commercialization  by  the  Moore  School  of  the  ENIAC  invention 
subject  matter,  the  "electronic  digital  computer,"  after  it  was  ready  for  patent- 
ing and  prior  to  the  critical  date. 

2.2  Implicit  in  this  finding  (2.1)  is  that  Mauchly  and  Eckert  obviously  at- 
tempted to  commercialize  the  ENIAC  prior  to  the  critical  date. 

2.2.1  Findings  1.1  8  to  1.1.8.19  above  as  to  public  use  are  pertinent,  and  refer- 
ence thereto  is  hereby  made  in  connection  with  the  statutory  bar  of  "on  sale." 

2.3  The  standards  of  proof  stated  (in  1.2,  1.3,  and  1.4)  above  apply  here. 

3.  Atanasoff 

3.1  The  subject  matter  of  one  or  more  claims  of  the  ENIAC  was  derived  from 
Atanasoff,  and  the  invention  claimed  in  the  ENIAC  was  derived  from  Atanasoff. 

3.1.1  SR  and  ISD  are  bound  by  their  representation  in  support  of  the  counter- 
claim herein  that  the  invention  claimed  in  the  ENIAC  patent  is  broadly  "the 
invention  of  the  Automatic  Electronic  Digital  Computer." 

3.1.2  Eckert  and  Mauchly  did  not  themselves  first  invent  the  automatic  elec- 
tronic digital  computer,  but  instead  derived  that  subject  matter  from  one  Dr. 
John  Vincent  Atanasoff. 

3.1.3  Although  not  necessary  to  the  finding  of  derivation  of  "the  invention"  of 
the  ENIAC  patent,  Honeywell  has  proved  that  the  claimed  subject  matter  of  the 
ENIAC  patent  relied  on  in  support  of  the  counterclaim  herein  is  not  patentable 
over  the  subject  matter  derived  by  Mauchly  from  Atanasoff.  As  a  representative 
example,  Honeywell  has  shown  that  the  subject  matter  of  detailed  claims  88 
and  89  of  the  ENIAC  patent  corresponds  to  the  work  of  Atanasoff  which  was 
known  to  Mauchly  before  any  effort  pertinent  to  the  ENIAC  machine  or  patent 
began. 

3.1.4  Between  1937  and  1942,  Atanasoff,  then  a  professor  of  physics  and  mathe- 
matics at  Iowa  State  College,  Ames,  Iowa,  developed  and  built  an  automatic 
electronic  digital  computer  for  solving  large  systems  of  simultaneous  linear 
algebraic  equations. 

3.1.5  In  December,  1939,  Atanasoff  completed  and  reduced  to  practice  his  basic 
conception  in  the  form  of  an  operating  breadboard  model  of  a  computing  machine. 

3.1.6  This  breadboard  model  machine,  constructed  with  the  assistance  of  a 
graduate  student,  Clifford  Berry,  permitted  the  various  components  of  the  ma- 
chine to  be  tested  under  actual  operating  conditions. 

3.1.7  The  breadboard  model  established  the  soundness  of  the  basic  principles 
of  design,  and  Atanasoff  and  Berry  began  the  construction  of  a  prototype  or  pilot 
model,  capable  of  solving  with  a  high  degree  of  accuracy  a  system  of  as  many 
as  29  simultaneous  equations  having  29  unknowns. 

3.1.8  By  August,  1940,  in  connection  with  efforts  and  further  funding.  Atanasoff 
prepared  a  comprehensive  manuscript  which  fully  described  the  principles  of 
his  machine,  including  detail  design  features. 

3.1.9  By  tlie  time  the  manuscript  was  prepared  in  August,  1940,  construction 
of  the  machine,  destined  to  be  termed  in  this  litigation  the  Atanasoff-Berry  com- 
puter or  "ABC."  was  already  far  advanced. 

3.1.10  The  description  contained  in  the  manuscript  was  adequate  to  enable 
one  of  ordinary  skill  in  electronics  at  that  time  to  make  and  use  an  ABC 
computer. 

3.1.11  The  manuscript  was  studied  by  experts  in  the  art  of  aids  to  mathemati- 
cal computation,  who  recommended  its  financial  support,  and  these  recommen- 
dations resulted  in  a  grant  of  funds  by  Research  Corporation  for  the  A.BC's 
continued  construction. 
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3.1.12  In  December,  1940,  Atanasoff  first  met  Manclily  while  attending  a  meet- 
ing of  the  American  A.ssociation  for  the  Advancement  of  Science  in  Philadelphia, 
and  generally  informed  Mauchly  about  the  computing  machine  which  was  under 
construction'at  Iowa  State  College.  Because  of  Mauchly's  expression  of  interest 
in  the  machine  and  its  principles,  Atanasoff  invited  Mauchly  to  come  to  Ames, 
Iowa,  to  learn  more  about  the  computer. 

3.1.13  After  correspondence  on  the  subject  with  Atanasoff,  Mauchly  went  to 
Ames,  Iowa,  as  a  houseguest  of  Atanasoff  for  several  days,  where  he  discussed 
the  ABC  as  well  as  other  ideas  of  Atanasoff's  relating  to  the  computing  art. 

3.1.14  Maiichly  was  given  an  apportunity  to  read,  and  did  read,  but  was  not 
permitted  to  take  with  him,  a  copy  of  the  comprehensive  manuscript  which  Ata- 
nasotf  had  prepared  in  August,  1940. 

3.1.15.  At  the  time  of  Mauchly's  visit,  although  the  ABC  was  not  entirely  com- 
plete, its  construction  was  sufBcienlly  well  advanced  so  that  the  principles  of 
its  operation,  including  detail  design  features,  was  explained  and  demonstrated 
to  Mauchly. 

3.1.16  The  discussions  Mauchly  had  with  both  Atanasoff  and  Berry  while  at 
Ames  were  free  and  open  and  no  significant  information  concerning  the  ma- 
chine's theory,  design,  construction,  use  or  oi>eration  was  withheld. 

3.1.17  Prior  to  his  visit  to  Ames,  Iowa,  Mauchly  had  been  broadly  interested 
in  electrical  analog  calculating  devices,  but  had  not  conceived  an  automatic 
electronic  digital  computer. 

3.1.18  As  a  result  of  this  visit,  the  discussions  of  Mauchly  with  Atanasoff  and 
Berry,  the  demonstrations,  and  the  review  of  the  manuscript.  Mauchly  derived 
from  the  ABC  "the  invention  of  the  automatic  electronic  digital  computer" 
claimed  in  the  ENIAC  patent. 

3.1.19  The  Court  has  heard  the  testimony  at  trial  of  both  Atanasoff  and 
^Mauchly,  and  finds  the  testimony  of  Atanasoff  with  respect  to  the  knowledge 
and  information  derived  by  Mauchly  to  be  credible. 

4.  Inventors 

4.1  The  application  for  the  ENIAC  patent  was  filed  by  M  and  E,  whom  I  find 
to  be  the  inventors. 

4.1.1  On  June  26,  1947,  Eckert  and  Mauchly  (sometimes  abbreviated  herein  as 
"M  and  E")  filed  U.S.  patent  application  S.N.  757,158,  later  designated  Sperry 
Rand  Case-EM-6,  describing  the  ENIAC  machine  "which  embodies  our 
invention." 

4.1.2.  On  June  19,  1947,  Eckert  and  Mauchly  executed  an  oath  as  the  sole  co- 
inventors  in  support  of  the  ENIAC  patent  application. 

4.1.3  Honeywell  contends  that  because  the  ENIAC  machine  was  the  product 
of  a  team  effort  comprising  the  intermingled  contributions  of  all  of  the  per- 
sonnel on  the  ENIAC  project  team,  others  were  improperly  excluded  as 
co-inventors. 

4.1.4  SR  and  ISD  contend  that  Honeywell  has  not  met  its  burden  of  proving 
that  persons  other  than  Eckert  and  Mauchly  were  co-inventors  on  a  claim-by- 
claim  basis. 

4.1.5  As  set  forth  in  Sections  1  through  3  of  these  Findings,  the  claimed  inven- 
tion embodied  in  the  ENIAC  machine  was  barred  from  patentability  by  prior 
public  use  and  on  sale  and  "the  invention"'  claimed  in  the  ENIAC  patent  was 
derived  from  Atanasoff.  Although  Eckert  and  Mauchly  were  therefore  not  en- 
titled to  patent  that  claimed  invention,  they  have  not  been  shown  to  have  in- 
correctly excluded  as  named  co-inventors,  other  members  of  the  ENIAC  team. 

4.2  I  am  inclined  to  be  of  the  view  that  the  work  on  the  ENIAC  was  a  group 
or  team  effort  and  that  the  inventive  contributions  were  made  by  Sharpless, 
Burks,  Shaw,  and  others. 

4.2.1  Arthur  W.  Burks  made  major  contributions  to  the  design  of  the  accumu- 
lator and  multiplier  of  ENIAC  and  signed  at  least  77  drawings. 

4.2.2  T.  K.  Sharpless  made  major  contributions  to  the  design  of  the  high-speed 
multiplier,  the  initiating  and  cycling  units,  and  the  accumulator  of  ENIAC 
and  signed  at  least  83  drawings. 

4.2.3  Robert  F.  Shaw  contributed  to  the  design  of  the  function  table,  the  ac- 
cumulator, the  master  programmer,  the  initiating  unit,  the  constant  transmitter 
and  the  printer  of  ENIAC  and  signed  at  least  103  drawings. 

4.2.4  John  H.  Davis  made  contributions  to  the  design  of  the  accumulator,  the 
initiating  unit  and  the  cycling  unit  of  ENIAC  and  signed  at  least  56  drawings. 
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4  2  5  Frank  Mural  made  contributions  to  the  design  of  the  accumulators  and 
the  master  programmer  of  ENIAC  and  signed  at  least  124  drawings. 

4.2.6  Chuan  Chu  made  contributions  to  the  design  of  the  divider/square 
rooter  of  ENIAC  and  signed  at  least  28  drawings. 

4  '>  7  In  early  1944,  S.  B.  Williams,  employed  by  Bell  Telephone  Laboratories, 
conc'eived  a  design  for  the  temporary  storage  of  input  information  in  relays 
which  was  disclosed  to  the  ENIAC  design  team  and  later  incorporated  in  the 

ENIAC  machine.  .  -,  .^,      .   .    ^ 

4.2.8  IBM  provided  the  input  and  output  equipment  and  the  interface  circuits 

for  the  ENIAC  machine  during  the  first  half  of  1944. 

4  2  9  The  design  of  the  ENIAC  machine  required  contributions  from  many 

engineers  at  the  Moore  School  who  were  a  part  of  the  ENIAC  design  team. 
4.3  There  is,  however,  a  failure  of  proof  as  to  specific  contributions  by  others 

than  M  and  E.  ,    ,  ^       , 

4  3.1  Notwithstanding  Findings  4.2.1  to  4.2.9  above,  Honeywell  has  not  offered 
evidence  applving  claims  of  the  ENIAC  patent  specifically  to  the  respective  and 
particular  contributions  made  by  each  member  of  the  ENIAC  project  team  in  the 
absence  of  which  the  court  is  unable  to  determine  such  specific  matters. 

4.3.2  In  the  summer  of  1941.  John  W.  Mauchly  (Mauchly")  and  John  Presper 
Eckert,  Jr.  ("Eckert")  met  at  the  Moore  School  of  Electrical  Engineering  at  the 
University  of  Pennsylvania  and  began  a  series  of  discussions,  conversations  and 
interchanges  about  electronic  computing  . 

4.3.3  In  August  1942,  Mauchly,  by  then  a  member  of  the  faculty  of  the  Moore 
School,  prepared  a  memorandum,  setting  out  some  of  the  ideas  he  and  Eckert,  a 
graduate  student,  had  discussed  on  the  sul).iect  of  electronic  computing. 

4.3.4  In  March  1943.  the  memorandum,  which  had  been  circulated  to  Brainerd 
and  Chambers  of  the  Moore  School  came  to  the  attention  of  the  Office  of  the  Chief 
of  Ordnance  of  the  United  States  Army  through  Captain  Herman  Goldstine  and 
Colonel  Paul  Gillon,  both  of  whom  thought  it  was  a  very  exciting  proposal. 

4.3.5  Thereafter,  the  Moore  School  submitted  a  formal  proposal  under  the 
aegis  of  Prof.  John  G.  Brainerd.  the  more  technical  parts  of  which  were  written 
by  Eckert  and  Mauchly.  and  the  Government  and  the  Trustees  of  the  University 
of  Pennsylvania  entered  into  a  contract  for  "research  and  experimental  work  in 
connection  with  the  development  of  an  electronic  numerical  integrator  and  com- 
puter" [ENIAC.  an  acronym  coined  by  Col.  Gillon]. 

4.3.6  Even  before  the  contract  had  been  awarded,  Eckert  and  Mauchly  began 
to  develop  things  to  be  assigned  to  others  to  work  on  when  the  latter  were  as- 
signed to  the  ENIAC  project. 

4.3.7  Eckert  was  made  the  laboratory  supervisor  and  chief  engineer  of  the 
ENIAC  project  by  Brainerd :  and  Mauchly,  along  with  Eckert,  was  placed  in 
charge  of  engineering  and  testing. 

4.3.8  A  group  of  engineers  and  other  supporting  personnel  was  assembled  to 
work  with  Eckert  and  Mauchly  on  the  ENIAC  project.  Included  in  this  group 
were :  Arthur  W.  Burks,  Joseph  Chedaker,  J.  Chuan  Chu,  James  Cummings.  John 
H.  Davis.  Harry  Gail,  Robert  Michael,  Frank  Mural,  Thomas  E[ite  Sharpless  and 
Robert  Findley  Shaw. 

4.3.9  Eckert  and  Mauchly  explained  to  the  engineers  what  was  to  be  done  and 
assigned  them  specific  jobs. 

4.3.10  "While  others  on  the  project  were  worldng  on  and  building  test  equipment, 
Eckert  and  Mauchly  were  working  out  the  details  of  what  the  ENIAC  machine 
should  be. 

4.3.11  Those  working  on  the  ENIAC  project,  under  Eckert  and  Mauchly.  were 
employees  of  the  Moore  School  who  assisted  in  the  engineering  work,  construc- 
tion and  testing  of  the  ENIAC  machine. 

4.3.12  During  the  project.  Eckert  and  Mauchly  continued  to  refine  and  clarify 
the  conception  of  the  group  as  to  how  the  computing  system  was  going  to  be  im- 
plemented and  realized. 

4.3.13  By  September  27,  1944,  Eckert  and  Mauchly's  conception  of  the  ENIAC 
machine  was  complete. 

4.3.14  On  September  27.  1944.  Eckert  wrote  a  letter  to  all  the  engineers  on  the 
project  advising  them  that  any  patents  "must  be  taken  out  in  the  name  or  names 
of  the  inventors  in  order  to  be  valid"  and  asking  the  engineers  to  write  out 
and  subit  to  him  or  Mauchly  any  claims  to  which  they  believed  they  were  entitled. 

4.3.15  None  of  the  responses  to  Eckert's  letter  identify  or  clainii  any  inventive 
contribution  to  anything  claimed  in  the  ENIAC  patent. 

4.3.16  There  is  no  evidence  that  any  project  engineer  or  anyone  else,  other  than 
Eckert  and  INIauchly,  identified  or  asserted  any  inventive  contribution  to  the 
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inventive  sulgect  matter  claimed  in  the  ENIAC  patent  until  some  20  years  after 
Ec-kert  sent  his  September  27,  iy44  letter. 

4.3.17  Contemporary  documents  and  publicity  described  only  Eckert  and 
Mauchly  as  the  co-inventors. 

4.3.18  Both  Army  Ordnance  and  Moore  School  officials  knew  that  Eckert  and 
Mauchly  were  naming  themselves  as  inventors  and  that  the  patent  application 
for  the  ENIAC  patent  was  being  prepared  in  the  names  of  only  Eckert  and- 
Mauchly  but  there  is  no  evidence  that  other  engineers  knew  of  this  or  of  the 
nature  or  scope  of  the  claims  finally  made. 

4.3.19  Eckert  and  Mauchly  and  the  project  engineers  who  testified,  knew  of  no 
one.  other  than  Eckert  and  Mauchly,  who  made  any  inventive  contribution  to  the 
inventive  subject  matter  claimed  in  the  ENIAC  patent. 

4.3.20  Honeywell  has  not  proved  that  any  of  the  following  are  inventors  or 
co-inventors  of  the  inventive  subject  matter  claimed  in  the  ENIAC  patent :  Arthur 
"W.  Burks,  Joseph  Shedaker,  J.  Chuan  Chu,  James  Cummings,  John  H.  Davis, 
Harry  Gail,  Robert  Michael,  Frank  Mural,  Thomas  Kite  Sharpless,  Robert  Find- 
ley  Shaw,  Arthur  H.  Dickinson,  John  AMieeler,  S.  B.  Williams,  and  Adele 
Goldstine. 

4.3.21  U.S.  Patent  #3,120.606  (the  ENIAC  patent)  issued  on  February  4,  1964. 
Eckert  and  Mauchly  are  the  named  inventors. 

[4]  4.3.22  The  ENIAC  patent  is  presumptively  valid  and  the  named  inventors, 
Eckert  and  Mauchly.  are  presumed  to  be  the  true  and  actual  inventors. 

4.3.23  Honeywell  has  a  heavy  burden  to  overcome  the  presumption  of  validity. 

4.3.24  Honeywell  has  failed  to  establish  by  a  preponderance  of  the  evidence 
tliat  there  were  any  inventors  or  co-inventors  of  the  inventive  subject  matter 
claimed  in  the  ENIAC  patent,  other  than  Eckert  and  Mauchly. 

4.3.25  To  meet  its  biirden  Honeywell  woiTld  have  bad  to  establish  that  there 
were  other  inventors  of  the  subject  matter  of  the  claims  of  the  ENIAC  patent. 
"Each  claim  of  a  patent  *  *  *  shall  be  presumed  valid  independently  of  the 
validity  of  other  claims  *  *  *." 

[5]  4.3.2(1  Tlie  work,  expei-iments.  and  suggestions  of  others — not  rising  to  the 
level  of  invention — in  assisting  Eckert  and  Mauchly  in  carrying  out  the  con- 
ception does  not  entitle  such  others  to  be  treated  as  inventors  or  co-inventors  of 
the  subject  matter  claimed  in  the  ENIAC  patent. 

4.3.27  The  group  of  engineers  and  support  personnel  working  on  the  ENIAC 
project,  other  than  Eckert  and  Mauchly,  did  not  make  any  specifically  proven 
inventive  contribution  to  the  inventive  subject  matter  claimed  in  the  ENIAC 
patent. 

[6]  4.3. 2R  The  faiUire  of  an  alleged  inventor  or  co-inventor  to  make  a  claim  of 
inventorship  at  the  time  Eckert  and  INIauchly  were  being  pu!)licized  as  the  in- 
ventors is  evidence  permitting  the  inference  that  the  alleged  inventor's  or  co- 
inventor's  assertions  are  not  sustainable. 

5.  Claims  Not  Anticipated 

5.1  The  claims  in  the  ENIAC  patent  were  not  anticipated  by  or  obvious  in  view 
of  the  (1)  RCA  Reports  and  the  Morton  and  Flory  Patents,  (2)  Andrews,  et  al.. 
Patent,  (3)  Mumma  Patent,  and  (4)  claim  142  was  not  anticipated  by  or  obvious 
in  view  of  the  Phelps  Patent. 

(Dia)  RCA  Reports 

5.1.1  The  RCA  Report  of  February  26.  1942  was  an  internal  RCA  report. 

5.1.2  The  RCA  Report  of  April  22,  1942  was  a  classified  report  of  the  U.S. 
Government. 

5.1.3  Both  reports  concern  a  proposed  rate  device  which  was  to  determine  the 
average  rate  of  speed  of  an  aircraft. 

5.1.4  The  proposed  rate  device  was  to  he  a  special  purpose  tool  which  was  to 
be  very  slow  and  whose  only  arithmetic  function  was  to  be  subtraction. 

5.1.5  Plaintiffs  witness.  Dr.  Jan  Rajchman,  a  prominent  scientist  employed  by 
RCA  during  the  time  when  the  reports  were  prepared,  and  who  also  was  familiar 
with  the  ENIAC  machine,  was  familiar  with  the  reports  (his  name  appears  on 
tliem)  and  the  work  they  applied  to. 

5.1.6  The  rate  device  was  never  completed  or  used. 

5.1.7  Despite  Rajchman's  apparent  knowledge  of  the  reports  and  the  work  they 
encompassed,  he  nevertheless  recognized  tliat  the  ENIAC  machine  was  a  pioneer- 
ing enterprise,  a  machine  of  enormous  consequence  that  had  an  enormous  influ- 
ence in  the  field. 
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5.1.8  The  RCA  Reports  do  not  de.scribe  any  operative  embodiment  and  do  not 
describe  a  programmable  computer. 

5.1.1)  There  is  no  substantial  equivalence,  in  whole  or  in  part,  between  the 
RCA  rate  device  and  the  apparatus  described  and  claimed  in  the  ENIAC  patent, 

5.1.10  In  each  of  Claims  65,  69,  75,  78,  109,  36,  and  122,  there  are  one  or  mort 
express  limitations  which  cannot  be  applied  to  the  rate  device  as  described. 

5.1.11  The  rate  device  has  utility  as  an  all-electronic  computer,  capable  of 
performing  a  computation  for  whatever  purpose. 

5.1.12  Claim  109  cannot  be  applied  to  the  rate  device  since  Claim  109  has 
several  limitations  and  requirements  not  met  by  the  rate  device. 

5.1.13  Each  of  Claims  36  and  122  are  inapplicable  to  the  rate  device  since  each 
claim  has  several  limitations  and  requirements  not  met  by  the  rate  device. 

5.1.14  Claim  69  cannot  be  applied  to  the  rate  device  since  Claim  69  has  several 
limitations  and  requirements  not  met  by  the  rate  device. 

5.1.15  Claim  65  also  cannot  be  applied  to  the  rate  device  since  Claim  65  has 
several  limitations  and  requirements  not  met  by  the  rate  device. 

5.1.16  Claim  78  cannot  be  applied  to  the  i-ate  device  since  Claim  78  has  several 
limitations  and  requirements  not  met  by  the  rate  device. 

5.1.17  Claim  75  cannot  be  applied  to  the  rate  device  since  Claim  75  has  several 
limitations  and  requirements  not  met  by  the  rate  device. 

(i)  (6)  Morton  et  al.  Patent 

5.1.18  The  Morton  et  al.  patent  No.  2,435,841  was  considered  by  the  Patent 
Office  during  the  prosecution  of  the  application  for  the  ENIAC  patent. 

5.1.19  The  Morton  et  al.  patent  discloses  a  function  generator  for  use  in  a 
single  problem  type  of  apparatus  intended  to  be  usable  in  a  fire  control  device. 

5"l.20  The  device  of  the  Morton  et  al.  patent  is  inoperative. 

5.1.21  Each  of  Claims  69,  65,  78,  75  of  the  ENIAC  patent  deals  with  various 
features  of  a  memory  arrangement,  which  in  the  ENIAC  patent  embodiment, 
includes  a  function  table. 

5.1.22  Claim  78  cannot  be  applied  to  the  Morton  et  al.  patent  since  Claim  78 
has  several  limitations  and  requirements  not  met  by  the  patent. 

5.1.23  Claim  69  cannot  be  applied  to  the  Morton  et  al.  patent  since  Claim  69 
has  several  limitations  and  requirements  not  met  by  the  patent. 

5.1.24  Each  of  Claims  65  and  75  also  cannot  be  applied  to  the  Morton  et  al. 
patent  since  each  claim  has  at  least  one  limitation  and  requirement  not  met  by 
the  patent. 

(1)  (c)  Flonj  et  al.  Patent 

5.1.25  The  Flory  et  al.  patent  No.  2,404,047  was  considered  by  the  Patent  Office 
during  the  prosecution  of  the  application  for  the  ENIAC  patent. 

5.1.26  The  Flory  et  al.  patent  does  not  disclose  the  subject  matter  of  Claims 
69,  65,  78,  and  75  of  the  ENIAC  patent. 

(2)  Ajidrews  et  al.  Patent 

5.1.27  The  Andrews  et  al,  patent  No.  2,977,048  concerns  a  relay  computer. 

5.1.28  The  Andrews  et  al,  patent  application,  assigned  to  Bell  Telephone 
Laboratories  (BTL),  was  in  interference  in  the  Patent  Office  with  the  ENIAC 
patent  application  and  thus  was  considered  by  the  Patent  Office. 

5.1.29  Andrews,  one  of  the  inventors  named  in  the  Andrews  et  al.  patent, 
reviewed  the  ENIAC  patent  after  it  issued  and  concluded  that  Claim  36,  among 
others,  could  not  be  applied  to  any  BTL  relay  computer.  The  Andrews  et  al. 
patent  disclosed  one  of  the  BTL  relay  computers. 

5.1.30  Claim  36  relates  to  the  interruption  of  the  operation  of  the  apparatus 
which  controls  the  sequencing  of  a  computer  such  that  its  operation  may  be 
stepped  manually  at  a  slow  rate  through  steps  which  it  ordinarily  would  proceed 
through  synchronously  at  electronic  speeds.  In  contrast,  the  Andrews  relay  iua- 
chine  always  operates  asynchronously. 

5.1.31  Claim  36  cannot  be  applied  to  the  Andrews  et  al.  patent  since  Claim  36 
has  several  limitations  and  requirements  not  met  by  the  Andrews  et  al.  patent. 

5.1.32  Claim  122  relates  to  the  ability  to  stop  the  computer  during  its  automatic 
sequencing  and  to  advance  it  either  one  add  time  or  one  pulse  time  per  depres- 
sion of  a  switch  and  to  display,  for  example,  with  lamps,  quantities  contained 
in  the  accumulators  and  other  iTuits.  In  contrast,  the  Andrews  et  al.  relay  ma- 
chine is  asynchronous  and  thus  cannot  provide  pulse  signals  in  sequence  and  in 
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definitive  groups.  The  Andrews  et  al.  patent  does  not  even  sliow  an  arrangement 
for  producing  discrete  signals  in  sequence  and  in  definitive  groups  as  required  by 
Claim  122. 

5.1.33  Claim  122  cannot  be  applied  to  the  Andrews  et  al.  patent  since  Claim  122 
has  several  limitations  and  requirements  not  met  by  the  Andrews  et  al.  patent. 

(3)  Mumma  Patent 

5.1.34  The  Mumma  patent  No.  2,422,428  discloses  a  non-programmable  console 
calculator  apparatus  which  can  perform  a  single  addition,  a  single  subtraction,  or 
a  single  multiplication  only. 

5.1.35  The  Mumma  patent  was  considered  by  the  Patent  Office  in  the  prosecu- 
tion of  the  ENIAC  patent  application  as  early  as  March  of  1950,  when  it  was  first 
cited  by  the  examiner,  and  it  appeared  as  a  reference  on  the  printed  ENIAC  pat- 
ent when  it  issued. 

5.1.36  Claims  52,  55,  56  and  57  relate  to  certain  features  for  programming  a 
data  processor.  In  contrast,  the  calculator  apparatus  disclosed  in  the  Mumma 
patent  fails  to  meet  these  claims  since  it  is  not  an  electronic  digital  computer  so 
arranged  as  to  allow  cue  to  program  it  to  carry  out  a  series  of  mathematical 
operations. 

5.1.37  In  the  Mumma  calculator  apparatus,  data  is  entered  manually  on  a  set 
of  keyboards  by  key  depression  and  another  button  must  be  pressed  for  a  multi- 
plication, for  example,  to  occur ;  and  thus  Mumma's  calculator  only  perfomis  one 
operation  per  key  depression  and  pushing  of  a  start  button. 

5.1.38  Mumma  himself  acknowledged  that  the  tally  impulse  generator  of  the 
device  disclosed  in  the  Mumma  patent  merely  keeps  track  of  a  single  value  and 
thus  involves  no  selectivity  such  as  is  called  for  by  Claims  56  and  57  of  the 
ENIAC  patent. 

5.1.3D  Claim  56.  and  also  Claim  57  which  is  dependent  on  Claim  56,  cannot  be 
applied  to  the  Mumma  patent  because  each  claim  has  several  limitations  and  re- 
quirements not  met  by  the  Mumma  patent. 

5.1.40  Claims  52  and  55.  which  also  relate  to  programming,  cannot  be  applied 
to  the  Mumma  patent  since  each  claim  has  several  limitations  and  requirements 
not  met  liy  the  Mumma  patent. 

5.1.41  Claim  109  cannot  be  applied  to  the  Mumma  patent  since  it  has  several 
limitations  and  requirements  not  met  by  the  Mumma  patent. 

5.1.42  The  Mumma  patent  cannot  meet  the  language  of  either  Claim  8  or  Claim 
9,  each  of  which  calls  for  more  than  one  arithmetic  operation.  Mumma  himself 
recognized  that  his  apparatus  fails  in  this  respect;  additionally,  each  of  these 
claims  has  several  other  limitations  and  requirements  not  met  by  the  Mumma 
patent. 

(4)  Claim  142  of  the  Phelps  Patent 

5.1.43  The  Phelps  i)atent  No.  2,624,507  concerns  a  multiplying  device  and  not  a 
programmable  electronic  digital  computer. 

5.1.44  The  Phelps  patent  discloses  two  embodiments  and  Honeywell  relied  on 
the  first  embodiment  which  discloses  a  relay  multiplier. 

5.1.45  An  IBM  patent  attorney,  while  preparing  the  application  for  the  Phelps 
patent,  suggested  the  second  embodiment  which  is  the  electronic  version. 

5.1.46  In  contrast  to  that  which  is  desci'ibed  and  claimed  in  the  ENIAC  patent, 
the  device  disclosed  in  the  Phelps  patent  cannot  chain  together  a  series  of  multi- 
plications to  be  carried  out  in  a  desired  order* or  otherwise,  much  less  can  it  per- 
form multiplications  and  other  operations  in  accordance  with  a  program. 

5.1.47  Claim  142  of  the  ENIAC  patent  relates  to  a  timing  mechanism  having  a 
stepping  circuit. 

5.1.48  Claim  142  requires,  among  other  things,  an  output  signal  whicli  must  be 
a  single  pulse  repeated  regularly  but  with  a  lower  frequency  or  a  frequency  re- 
lated to  the  source  frequency.  In  contrast  the  Phelps  patent  does  not  disclose  a 
signal,  but  rather  a  bui'st  of  ten  pulses  occurring  and  spaced  fi'om  another  l)urst 
of  ten  pulses,  and  does  not  disclose  a  stepping  circuit. 

5.1.49  Claim  142  cannot  be  applied  to  the  Phelps  patent  since  Claim  142  has 
several  limitations  and  requirements  not  met  by  the  Phelps  patent. 

5.1.50  The  application  for  the  Phelps  patent  was  filed  in  the  Patent  Office  on 
SeptemVser  27,  1945. 

5.1.51  Honeywell  has  not  met  its  burden  of  proving  that  any  of  Claims  69,  65, 
78.  75.  109.  36.  or  122  of  the  ENIAC  patent  is  identically  disclosed  in  either  or  both 
RCA  reports. 
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5.1.52  Honeywell  has  not  met  its  burden  of  proving  that  any  of  Claims  69,  65, 
78,  75,  109,  36,  or  122  of  the  ENIAC  patent  is  anticipated  by  either  or  both  RCA 
reports. 

5.1.53  Honeywell  has  not  met  its  burden  of  proving  that  any  of  Claims  69,  65, 
78,  75,  109.  36,  or  122  of  the  ENIAC  patent  was  obvious  in  view  of  anything  de- 
scribed in  the  RCA  reports. 

5.1.54  Honeywell  has  not  met  its  burden  of  proving  that  any  of  Claims  69,  65, 
78,  or  75  of  the  ENIAC  patent  is  anticipated  by  the  Morton  et  al.  patent  or  the 
Flory  et  al.  patent. 

5.1.55  Honeywell  has  not  met  its  burden  of  proving  that  any  of  Claims  69,  65, 
78,  or  75  of  the  ENIAC  patent  was  obvious  in  view  of  the  Morton  et  al.  patent 
or  the  Flory  et  al.  patent. 

5.1.56  Honeywell  has  not  met  its  burden  of  proving  that  either  Claim  36  or 
Claim  122  of  the  ENIAC  patent  is  identically  anticipated  by  the  Andrews  et  al. 
patent. 

5.1.57  Honeywell  has  not  met  its  burden  of  proving  that  either  Claim  36  or  Claim 
122  of  the  ENIAC  patent  is  obvious  in  view  of  the  Andrews  et  al.  patent. 

5.1.58  Honeywell  has  not  met  its  burden  of  proving  that  any  of  Claims  8,  9,  52, 
55,  56,  57,  or  109  of  the  ENIAC  patent  is  identically  anticipated  by  the  Mumma 
patent. 

5.1.59  Honeywell  has  not  met  its  burden  of  proving  that  any  of  Claims  8,  9,  52, 
55,  56,  57,  or  109  of  the  ENIAC  patent  is  obvious  in  view  of  the  Mumma  patent. 

5.1.60  Honeywell  has  not  met  its  burden  of  proving  that  Claim  142  of  the  ENIAC 
patent  is  anticipated  by  the  Phelps  patent. 

5.1.61  Honeywell  has  not  met  its  burden  of  proving  that  Claim  142  is  obvious  in 
view  of  the  Phelps  patent. 

6.  Claims  Anticipated 

6.1  Claims  83,  86,  and  88  were  anticipated  by  or  obvious  in  view  of  the  Phelps 
patent. 

6.1.1  During  the  1930's  IBM  experimented  with  the  use  of  electronic  counting 
devices  as  high-speed  substitutes  for  the  mechanical  adding  wheels  used  in  their 
commercial  products.  IBM  engineers  developed  and  built  an  electronic  multi- 
plier and  tests  were  successfully  carried  out  at  its  rated  punching  speed  in 
November  1942. 

6.1.2  The  electronic  multipling  apparatus  developed  and  constructed  at  IBM 
was  later  described  in  detail  in  a  patent  application  filed  by  an  IB;\I  engineer, 
Phelps,  on  September  27,  1945,  now  U.S.  Patent  No.  2,624,507.  Although  the 
Phelps  patent  did  not  issue  until  January  6,  1953.  the  same  disclosure  by  Phelps 
issued  earlier  in  the  form  of  the  equivalent  British  Patent  No.  616,962  on  Jan- 
uary 28, 1949. 

6.1.3  The  IBM  multiplier  consisted  of  a  mechanical  card  feeding,  reading  and 
punching  unit  electrically  coupled  to  a  separate  electronic  multiplying  unit.  The 
only  mechanical  part  of  the  IBM  electronic  multiplier  was  that  necessary  to 
read  and  punch  the  cards,  the  arithmetic  operations  of  the  multiplication  being 
performed  at  electronic  speed. 

6.1.4  Factors  punched  on  an  IBM  card  were  read  in  the  reading  unit,  the  mul- 
tiplication was  performed  in  the  electronic  computing  unit,  and  the  result  was 
then  punched  on  the  same  card  as  it  passed  through  the  punching  station.  The 
electronic  multiplier  was  pulse-responsive  and  operated  under  the  control  of  a 
first  timer  at  a  rate  of  8.000  pulses  per  second  while  the  peripheral  card  handling 
equii)nient  was  operated  by  a  second  timer  at  the  rate  of  23  pulses  per  second. 

6.1.5  The  Patent  Ofl^ce  rejected  claims  of  the  ENIAC  patent  application  as 
"obviously  fully  met"  by  the  British  Phelps  disclosure.  Examiner  Pokotilow  ad- 
vised Eckert  and  Mauchly's  attorney,  William  D.  Hall,  that  the  Phelps  disclosure 
w\is  "very  pertinent  to  the  claims  in  the  ENIAC  application."  The  Phelps  patent 
was  overcome  as  prior  art  only  after  the  filing  by  Eckert  and  Mauclily  of  an 
affidavit  representing  that  the  invention  was  made  by  them  before  the  filing 
date  of  the  IBIM  application  for  the  Phelps  patent. 

6.1.6  Notwithstanding  the  affidavit  which  "overcame"  the  application  filing 
date  of  the  Phelps  patent  as  prior  art  in  the  Patent  Office,  Phelps  had  in  fact 
made  the  invention  of  the  rejected  ENIAC  claims  before  the  ENIAC  project 
work  had  even  begun,  and  such  invention  was  not  thereafter  abandoned,  sup- 
pressed or  concealed. 

6.1.7  Claims  S3.  86  and  88,  shown  to  be  readable  in  all  material  respects  on 
the  prior  Phelps  work,  are  thereafter  barred  from  patentability  by  the  provisions 
of  35  U.S.C.  §§  102(g)  and  103. 
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7.  The  First  Draft  Report 

7.1  The  First  Draft  Report  was  a  printed  publication  prior  to  the  critical 
date,  and  was  an  anticipatory  publication,  and  contains  an  enabling  disclosure 
of  the  ENIAC. 

7.1.1  In  1944,  Dr.  John  von  Neumann,  a  mathematician  of  international  dis- 
tinction, was  serving  as  a  consultant  with  the  Ballistics  Research  Laboratory 
of  the  Army  Ordnance.  During  this  same  period,  he  also  was  serving  as  scientific 
advisor  and  counselor  to  the  Los  Alamos  Laboratories  in  nuclear  weapons  re- 
search matters. 

7.1.1.1  Dr.  Herman  H.  Goldstine,  of  the  Ballistics  Research  Laboratory 
("BLR"),  sparked  van  Neumann's  interest  in  the  ENIAC  during  a  train  ride 
which  the  two  took  to  Philadelphia  in  late  summer  1944.  Almost  immediately 
thereafter,  von  Neumann  viewed  the  ENIAC  two-accumulator  system  in  operation 
and  became  deeply  involved  in  the  ENIAC  project,  meeting  frequently  with  Eck- 
ert,  Mauchly,  Burks  and  Goldstine. 

7.1.1.2  Von  Neiimann's  dual  roles  BLR  and  Los  Alamos  led  him  to  recommend 
the  use  of  high-speed  computing  machines  as  an  aid  to  the  computations  of  the 
Los  Alamos  Laboratories  and  to  Dr.  Edward  Teller  in  particular. 

7.1.1..3  Goldstine  and  von  Neumann  agreed  that  a  report  should  be  prepared  to 
summarize  the  general  ideas  regarding  the  art  of  high-speed  automatic  electronic 
digital  computers  discussed  at  the  Moore  School  and,  as  a  result,  von  Neumann 
prepared  a  document  entitled  "First  Draft  of  a  Report  on  the  ED  VAC".  This 
First  Draft  Report  was  authored  by  von  Neumann  between  February  and  .Tune 
of  1945  and  was  a  substantial  and  major  part  of  the  total  report  he  intended  to 
write. 

7.1.1.4  Von  Neumann's  First  Draft  Report,  a  comprehensive  document  of  one 
hundred  pages,  contains  fifteen  chapters,  each  having  subsections,  and  deals 
in  detail  with  the  logical  organization  and  makeup  of  a  high-speed  automatic 
electronic  digital  computer.  Included  in  the  report  are  definitions  of  report  termi- 
nology and  a  chapter  devoted  to  the  procedure  used  by  the  author  for  discus- 
sion. Specific  hardware  was  not  detailed,  in  order  to  avoid  governmental  security 
classification  and.  in  Eekert's  and  Mauchly's  words,  to  avoid  raising  engineer- 
ing problems  which  might  detract  from  the  logical  considerations  under  discus- 
sion. 

7.1.2  Goldstine,  with  the  approval  of  von  Neumann,  circulated  a  large  number 
of  mimeographed  copies  of  the  First  Draft  Report  for  the  express  purpose  of 
making  the  knowledge  therein  publicly  available  to  advance  the  state  of  the 
computer  art. 

7.1.2.1  The  purpose  of  early  publication  of  the  First  Draft  Report  was  to  fur- 
ther the  development  of  the  arm  of  building  high-speed  automatic  electronic 
digital  computers,  and  to  advance  scientific  engineering  thinking  on  this  subject 
as  widely  and  as  early  as  feasible. 

7.1.2.2  After  its  completion  in  mimeographed  form,  the  Draft  Report,  which 
was  unclassified  with  the  knowledge  and  approval  of  Army  Ordnance,  was  im- 
mediately distributed  to  members  of  the  technical  staff  in  the  Moore  School,  and 
thereafter,  to  other  persons  in  the  United  States  and  England  variously  repre- 
senting the  Ballistics  Research  Laboratory ;  the  Princeton  Institute  for  Advanced 
Study;  the  Applied  Mathematics  Panel  on  the  National  Defense  Research  Com- 
mittee; the  Radiation  Laboratory  at  the  Massachusetts  Institute  of  Technology; 
Scientific  Computing  Ltd.  in  London,  England;  United  States  Army  Ordnance; 
United  States  Naval  Ordnance :  the  Computing  Lal)oratory  at  Cambridge  Uni- 
versity in  England :  the  Mathematics  Institute  at  New  York  University  ;  and 
the  University  of  Chicago. 

7.1.2.3.  The  First  Draft  Report  was  a  printed  publication,  within  the  meaning 
of  8.5  U.S.C.  §  102,  by  .June  30,  1945,  prior  to  the  ENIAC  patent  critical  date. 

7.1.2.4  The  distril>utinn  of  the  First  Draft  Report  had  an  important  influence 
on  tlie  continuing  development  of  electronic  computers. 

7.1.2.5  The  computing  system  described  by  von  Neumann  in  the  First  Draft 
Report  featured  the  use  of  the  computer's  high-speed  memory  to  store  not  only 
numbers  but  operating  instructions  as  well.  Called  "stored  programming."  this 
concept  introduced  new  dimen.sions  in  the  speed,  flexibility  and  usefulness  of 
automatic  electronic  digital  computers. 

7.1.3  While  the  First  Draft  Report  does  not  include  a  detailed  disclosure  of 
the  specific  hardware  to  mechanize  the  machine  disclosed  within  the  report, 
it  does  include  a  disclosure  sufficient  to  teach  one  skilled  in  the  art  how  to 
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accomplish   the  logical   control   of   a   high-speed   automatic   digital   computing 
system. 

7.1.3.1  Each  of  the  logic  elements  (referred  to  as  "organs")  disclosed  in  the 
Fir.st  Draft  Report  had  existing  physical  counterparts  and/or  could  have  been 
constructed  by  the  exercise  of  ordinary  skill  in  the  art  at  the  time  the  report 
was  published,  before  the  critical  date  for  the  ENIAC  patent.  Experts  in  the  held 
testified  at  trial  that  the  report  is,  and  was  at  the  time  of  its  publication  sufficient 
to  enable  persons  skilled  in  the  art  to  make  and  use  the  computer  set  forth  in 
the  report. 

7.1.3.2  Plaintiff's  tutorial  expert  witness,  Kenneth  Rose,  read  and  understood 
the  First  Draft  Report  and  presented  an  in-court  demonstration  model  of  the 
stored  program  technique  taught  in  the  First  Draft  Report. 

7.1.3.3  The  Court  also  heard  the  testimony  of  plaintiff's  exi^ert  witness  Paul 
Winsor.  who  studied  the  First  Draft  Report  extensively  with  a  view  toward 
determining  whether  or  not  a  computer  could  have  been  constructed  at  the  time 
(194.5)  from  the  report's  teachings.  He  examined  the  wartime  technology  avail- 
able, when  the  report  was  published,  to  construct  the  elements  referred  to  in 
the  report.  As  a  result  of  his  study,  Winsor  concluded,  and  this  Court  concurs, 
that  the  report  was  sufficient  to  enable  persons  .skilled  in  the  art  in  1945  to 
construct  the  computer  set  forth  therein  with  the  available  technology.  ^Moreover, 
documents  written  by  persons  concerned  with  the  report,  contemporaneous 
with  its  publication,  corroborate  this  testimony.  For  example,  EXIAC  patent 
attorney  Church  commented  on  the  First  Draft  Report. 

"I  think  the  broad  conception  is  there  and  to  one  skilled  in  the  art  it  is 
sufficient  to  put  them  on  the  road  of  accomplishing  a  development." 
Yon  Neumann's  attorney  Townsend  agreed,  despite  the  fact  that  his  conclusion 
prejudiced  any  possible  patent  rights  his  client  might  have  sought.  The  Court 
credits  this  testimony. 

7.1.4  Tlie  claims  of  the  ENIAC  patent  asserted  in  this  suit  are  anticipated  by 
or  obvious  in  view  of  the  First  Draft  Report.  The  Court  i-eaches  this  finding 
Ihrough  an  independent  study  of  the  record,  including  the  testimony  of  plaintiff's 
(fixpert.  Winsor. 

7.1.4.1  Claims  8,  9,  52,  55,  56,  57,  65,  75  and  78  are  each  anticipated  by  the 
First  Draft  Report. 

7.1.4.2  The  inventive  subject  matter  of  "the  Automatic  Electronic  Digital  Com- 
puter" is  either  anticipated  by  or  obvious  in  view  of  the  First  Draft  Report. 

7.1.5  The  finding  that  the  First  Draft  Report  disclosed  the  liasic  concepts  of 
the  ENIAC  invention  is  supported  by  statements  of  those  who  considered  the 
same  issue  prior  to  the  time  the  ENIAC  application  was  filed. 

7.1.5.1  The  applicants  for  the  ENIAC  patent  were  informed  before  the  ENIAC 
j)atent  application  was  filed,  by  Army  Ordnance  patent  lawyers  who  prepared 
jand  prosecuted  the  ENIAC  application,  that  the  First  Draft  Report  was  a  bar- 
ring publication.  [See  also  Findings  13.31  et  seq.  herein] 

7.1.0.2  Defendants  have  admitted  that  by  April  8.  1947,  Eckert  and  Mauchly 
had  lieen  advised  that  the  Army  Ordnance  patent  lawyers  considered  the  First 
Draft  Report  to  be  a  printed  publication  within  the  meaning  of  tlie  patent  statute. 

7.1.5.3  On  April  8.  1947,  a  meeting  including  the  patentees,  Eckert  and  Mauchly, 
and  Libman  (the  principal  active  lawyer  who  prepared  and  filed  the  ENIAC 
application  on  behalf  of  Eckert  and  Mauchly)  and  Church  (later  an  attorney 
of  record  for  Eckert  and  Mauchly  in  the  ENIAC  application),  was  held  to  con- 
sider the  impact  of  the  First  Draft  Report  on  the  patentability  of  inventions 
theretofore  made  by  them.  During  this  meeting.  Church  stated : 

"It  is  our  firm  belief  from  the  facts  that  we  have  now  that  this  report 
of  yours  dated  .30  .Tune  1945  is  a  publication  and  will  prohibit  you  or  anyone 
else  from  obtaining  a  patent  on  anything  it  discloses  because  it  has  been 
published  more  than  a  year  and  statute  provides  that  if  you  don't  file  dis- 
closures within  a  year  it  constitutes  a  bar  to  patenting  that  device." 

7.1.5.4  During  the  April  8,  1947  meeting,  Eckert  admitted  that  the  report  was 
a  barring  imblication,  and  it  was  clearly  and  unequivocally  established,  in  the 
presence  of  the  patentees  Eckert  and  Mauchly  and  their  patent  lawyers  Church 
and  liibman,  that  the  report  was  an  enabling  publication  dated  more  than  one 
year  before  the  ENIAC  patent  application  was  filed. 

7.1.6  It  is  apparent  from  the  distribution  list  of  the  June  30.  1945  First  Draft 
Report  that  Mauchly  was  charged  with  the  duty  of  delivering  the  report  to  the 
Army  Ordnance  Patent  Department.  The  list  also  makes  clear  the  report's  rele- 
Tance  to  Eckert's  and  Mauchly's  patent  matters.  On  the  list,  it  is  stated : 
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"Dr.  J.  W.  Mauchly  (2)  (to  be  given  to  patent  lawyer  and  patent  Dept.  of 
Ordnance)" 

Tliere  is  no  evidence  tliat  Mauchly  ever  carried  out  this  duty,  and  the  Frst  Draft 
Report  did  not  come  to  the  attention  of  the  Army  Ordnance  Patent  Department 
until  it  was  later  submitted  by  von  Neumann. 

8.  The  AMP  Report  and  Burks  Article 

8.1  The  AMP  Report  and  Burks  Article  state  printed  publications  prior  to  tlie 
crirical  date. 

8.1.1  The  AMP  Report  No.  171.2R,  portions  of  which  wore  copied  into  tlie 
ENIAC  application,  is  a  general  de.scription  of  tlie  ENIAC  macliine.  Its  title 
indicates  its  purpose :  "Description  of  the  ENIAC  and  Complaints  on  Electronic 
Digital  Computing  Machines." 

8.1.1.1  The  AMP  report  was  prepared  for  the  Applied  Mathematics  Panel  of 
the  National  Defense  Research  Committee  at  the  request  of  Dr.  Brainerd  of  the 
Moore  School. 

8.1.1.2  The  report  is  sixty -eight  pages  in  length,  and  includes  a  description  of 
Ihe  ENIAC  machine  with  drawings  and  appendixes  discussing  the  arithmelic 
operation,  programming,  and  construction  data  of  the  ENIAC  machine. 

8.1.1.3  Tlie  report  was  joint  autliorcd  by  Brainerd,  Goldstine,  Eckert  and 
Mauchly. 

8.1.2  In  excess  of  one  hundred  copies  of  the  AMP  Report  were  printed,  sep- 
arately numbered,  and  distributed  during  or  prior  to  March,  1946,  to  numerous 
persons  skilled  in  the  art  at  that  time.  This  distribution  was  made  with  the 
aijproval  of  Army  Ordnance. 

8.1.3  The  per.sons  receiving  the  AMP  report  represented  or  were  alBliated  with 
such  institutions  as  Ballistics  Research  Laboratory,  University  of  Chicago, 
Princeton  Institute  for  Advanced  Study.  Los  Alamos  Scientific  Laboratory,  the 
National  Academy  of  Sciences,  University  of  Micliigan,  University  of  Vermont, 
RCA,  New  York  University  and  University  of  Pennsylvania. 

8.1.4  The  AMP  Report,  as  distrilnited,  was  marked  "Restricted."  However,  this 
classification  permitted  dissemination  of  material  to  anyone  for  official  purposes 
and  was,  at  the  time  of  the  publication  of  the  A:MP  Report,  the  lowest  level  of 
Government  security  classification.  In  any  event,  the  general  principles  of  design 
and  f»perational  and  functional  characteristics  of  the  ENIAC  were  declassified 
from  military  security  by  Army  Ordnance  on  r>ecember  7,  1945,  and  the  "Re- 
stricted" stamp  failed  to  prevent  actual  publication. 

8.1. .5  The  ENIAC  patent  was,  in  substantial  part,  based  upon  and  copied  from 
the  AMP  Report.  Tlie  report's  stated  purpose  was  "to  give  the  reader  a  rather 
complete  account  of  the  general  features  of  the  ENIAC  *  *  *",  and  had  the 
intended  effect.  For  example,  one  of  its  readers.  Major  Sterne,  received  "a  much 
clearer  idea  of  the  working  employment  of  the  ENIAC."  Sterne  also  stated  that 
the  report  dealt  "clearly  with  tlie  theory  of  the  design  of  digital  computing 
devices."  and  the  Court  concurs  in  tliis  contemporaneous  comment. 

8.1.6  The  Burks  article,  entitled  "Super  Electronic  Computing  Machine,"  is  a 
seven-page  description  of  the  ENIAC  machine  having  as  its  stated  purpose  "to 
ex]ilain  how  the  ENIAC  solves  mathematical  problems  electronically."  Included 
in  the  article  are  photographs  of  a  layout  of  the  ENIAC  machine  and  of  the 
initiating  and  cycling  units.  Also  shown  are  the  master  programmer  and  ac- 
cumulatfir,  and  a  diagram  of  the  actual  connections  between  units  of  the  ENIAC 
machine  to  solve  a  representative  differential  equation.  Separate  schematic 
diagrams  of  various  logic  gates  (e.g.,  a  flip-fiop,  "and"  gate  and  "or"  gate  employ- 
ing vacuum  tubes)  and  of  a  typical  ENIAC  circuit  showing  the  interconnection 
of  two  i>rogram  control  circuits  with  an  accumulator,  also  are  set  forth  and  dis- 
cussed in  the  article.  The  text  of  the  article  sets  forth  and  discusses  the  basic 
ENIAC  units  including  aritlimetic  units,  the  control  units,  and  the  input/output 
equipment. 

8.1.7  Although  the  Burks  Article  appeared  in  the  July,  1946  issue  of  Electronics 
Industry  (a  date  after  the  critical  date),  the  credible  evidence  shows  that  the 
article  was  first  published  on  June  25,  1946,  before  the  critical  date. 

[7]  8.1.8  The  fact  of  publication  of  the  Burks  article  on  this  date  is  evidenced, 
pursuant  to  17  U.S.C.  §  209,  by  the  certificate  of  copyriglit  registration  for  the 
article  which  states :  "This  issue  was  published  on  the  25  day  of  June  1946"  by 
the  Guide  Printing  Company,  New  York,  N.Y. 
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8.2  Plaintiff  Ims  not.  however,  proved  the  readability  of  the  claims  of  the 
EXIAC  on  either  the  A:MP  Reiwrt  or  the  Buries  Article. 

8.2.1  Honeywell  did  not  prove  that  the  AMP  report  describes  to  those  skilled 
in  the  art  how  to  make  and  use  the  invention  disclosed  in  Claim  142  or  any  other 
claim  of  the  ENIAC  patent. 

8.2.2  The  Burks  Article  was  considered  by  the  Patent  Office  and  the  patent 
examiner  found  that  it  did  not  anticipate  the  claims  of  the  EXIAC  patent  appli- 
cation in  interference. 

8.2.3  Honeywell  did  not  prove  that  the  Burks  Article  describes  to  those  skilled 
in  tlie  art  how  to  make  and  use  the  invention  disclosed  in  Claim  8  or  any  other 
claim  of  the  EXIAC  patent. 

8.2.4  Honeywell  offered  no  testimony  to  show  readability  of  any  of  the  claims 
of  the  EX'IAC  patent  on  the  AMP  report  or  the  Burks  Article. 

8.2.5  Honeywell  did  not  meet  its  burden  of  proving  that  the  inventive  subject 
matter  claimed  in  the  EXIAC  patent  was  anticipated  by  or  obvious  in  view  of  the 
AMP  report  or  that  any  claims  of  the  EXIAC  patent  read  on  the  AMP  report. 

5.2.6  Honeywell  did  not  meet  its  Inirden  of  proving  that  the  inventive  subject 
matter  of  Claim  8  or  any  other  claim  of  the  EXIAC  patent  was  anticipated  by  or 
obvious  in  vievr  of  tlie  Burks  Article  or  that  any  of  the  claims  of  the  EXIAC 
patent  read  on  the  Burks  Article. 

9.  Description 

9.1  The  description  and  disclosure  in  the  ENIAC  are  sufficient. 

0.1.1  The  description  and  disclosure  in  the  EXIAC  patent  are  sufficient  to  en- 
able one  skilled  in  the  art  to  practice  the  invention  defined  by  the  claims. 

[8]  9.1.2  There  is  a  presumption  that  the  Patent  Office  reviewed  the  EXIAC 
patent  application  for  suflJiciency  of  its  description  and  that  the  patent's  dis- 
closure is  sufficient  to  teach  one  skilled  in  the  art  how  to  practice  the  invention. 

9.1.3  Honevwell  did  not  meet  its  burden  of  proving  that  the  disclosure  and 
description  of  the  ENIAC  patent  are  insufficient. 

[9]  9.1.4  It  is  not  necessary  that  the  patent  description  describe  all  possible 
embodiments  of  the  invention. 

10.  Pulse 

10.1  The  claims  of  the  ENIAC  which  use  the  word  pulse  and  which  were 
covered  by  the  May  20,  1963  amendment  redefining  the  term  pulse  are  invalid. 

10.1.1  Both  the  ENIAC  Patent  as  issued  in  1964  and  the  application  for  the 
patent  as  originall.v  filed  in  1947  contain  claims  which  employ  the  term  "pulse." 
That  term  was  a  defining  element  of  the  claims  and  was  of  material  importance 
to  the  determination  of  their  patentability. 

10.1.1.1  The  original  application  specification  described  a  synchronized  com- 
puter using  coordinated  "pulses"  as  a  characterizing  part  of  the  description 
of  the  invention.  The  term  was  expressly  defined  for  purposes  of  the  description 
of,  and  the  claims  to,  the  invention  as  follows  : 

"A  pulse  is  a  positive  or  negative  change  in  potential  which  has  a  dura- 
tion  of  about   two   to   five   microseconds    (fi   sec.)."    [A   "microsecond"    is 
one  millionth  of  a  second.] 
The  lengthy  specification  is  replete  with  detailed  operational  descriptions  desig- 
uatiuff  tlie  pulses  employed  as  being  of  2  microseconds  or  longer  duration. 

10.1.1.2  There  is  no  indication  of  any  recognition  by  the  applicants,  either 
in  the  original  application  for  patent  as  filed  or  in  the  ENIAC  patent  as  issued, 
that  pulses  having  less  than  two  microseconds  duration  could  be  used  in  a 
computer,  or  that  higher  speed  operation  would  result  from  the  use  of  such 
pulses. 

10.1.1.3  The  patentability  of  the  EX'IAC  claims  employing  the  term  "pulse," 
over  such  prior  art  as  the  Harvard  Mark  I  computer  system,  depended  upon 
material  representations  of  electronic  high  speed  made  to  the  Patent  Office. 
The  term  used  in  the  claims  as  originally  presented  upon  the  basis  of  the  1947 
disclosure  was  a  material  one. 

10.1.1.4.  SR's  attorneys  repeatedly  manifested  their  awareness  that  the  term 
"pulse"  in  the  ENIAC  claims  was  limited  by  the  definition  of  the  term  in  the 
application  as  filed. 

10.1.1.5  During  the  case  of  Sperry  Rand  et  al.  v.  Bell  Telephone  Labora- 
tories, Inc.,  SR,  Ek^kert  and  IMauchly  represented  to  the  Court  that  the  word 
"pulse"  as  used  in  the  ENIAC  application,  was  limited  to  a  duration  of  2  to  5 
microseconds. 
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10.1.1.6  As  late  as  December  1962,  SR's  atorney,  Hall,  recognized  that  iu  the 
ENIAC  application,  "*  *  *  the  claims  use  the  word  'pulses,'  and  the  specifica- 
tion at  page  66  defines  this  word  as  referring  to  changes  of  potential  of  dura- 
tion on  the  order  of  two  to  five  microseconds." 

10.1.1.7  In  December  1962,  Hall  recognized  that  this  definition  was  "something 
of  very  critical  character"  and  that  "many  modern  computers  operate  with 
pulses  shorter  than  two  microseconds." 

10.1.2  During  tlie  period  from  1947  to  1963,  the  state  of  the  art  of  electronic 
computers  advanced  dramatically.  The  contributions  of  numerous  others  in  the 
electronic  industry,  including  Honeywell,  had  produced  speeds  of  operation  many 
orders  of  magnitude  faster  than  that  of  the  ENIAC  machine. 

10.1.2.1  For  example,  a  modern  day  CDC  computer  is  about  two  thousand  times 
faster  than  the  ENIAC  machine. 

10.1.2.2  During  19(iO  ami  l!t!>l.  Honeywell  marketed  the  11-800  computer  which 
used  pulses  liaving  a  duration  of  less  than  0.25  microseconds. 

10.1.2.3  At  the  time  of  the  filing  of  the  ENIAC  patent  application  in  1947, 
the  ENIAC  machine  had  already  been  obsoleted  by  more  advanced  planning,  such 
a.s  that  described  for  example  in  the  von  Neumann  First  Draft  Report.  Eckert 
and  Mauchly   knew  this. 

10.1.3  In  an  amendment  to  the  ENIAC  patent  application,  filed  on  May  20, 
19(>3.  by  SR's  patent  lawyer,  Hall,  the  original  definition  of  the  term  "pulse" 
was  changed  by  a  broadening  addition,  as  follows : 

"Within  the  meaning  of  the  appended  claims  "pulse"  will  be  construed 
to  mean  a  change  or  excursion  in  potential  or  current  which  has  a  dura- 
tion not  exceeding  about  five  microseconds." 

10.1.3.1  By  this  change,  the  lower  limit  of  the  original  speed  range  (two  micro- 
seconds) was  effectively  eliminated,  thereby  rendering  the  original  claims  for  a 
circa-1947  computer  readable  on  the  circa-1963  computer  technology  of  others, 
no   matter  how  much   faster. 

10.1.3.2  Hall  knew  that  the  use  of  shorter  pulses,  now  covered  by  the  new 
definition,  had  been  made  possible  by  the  intervening  advances  of  others  in  the 
computing  art. 

10.1.3.3.  There  is  evidence  that  Eckert  and  Mauchly  did  not  read  the  1963 
Amendment  before  it  was  filed,  and  were  not  consulted  about  this  change  in 
definition. 

10.1.4  The  1963  amendment  to  broaden  the  scope  of  all  "pulse"  claims  was 
unreasonably  delayed,  and  was  not  merely  a  logical  development  of  the  original 
application  l)Ut  rather  an  exigent  afterthouglit  to  capture  the  subsequent  con- 
tril)utions  of  others  already  in  the  public  domain. 

10.1. .5  The  "pulse"  claims  are  invalid  because  (1)  they  are  directed  to  an 
invention  which  had  not  theretofore  been  claimed  in  the  application,  and  (2) 
the  claimed  invention  had  been  in  public  use  more  than  one  year  before  the 
claims   were  presented. 

10.1.6  The  prior  rights  intervening  between  1947  and  1963.  by  reason  of  the 
widespread  manufacture,  use  and  sale  of  computers  of  vastly  greater  speed  than 
the  two  to  five  microsecond  pulse  characteristic  of  the  ENIAC  machine  disclosed 
and  claimed  by  the  ENIAC  patent  application  as  filed,  render  the  broadening 
amendment  of  May  20,  1963  as  improper  "late  claiming"  of  the  invention  thereby 
defined. 

10.1.7  ENIAC  patent  claims  8,  9.  52,  65,  S3,  86.  88,  109  and  122  which  use  the 
term  "pulse",  and  claim  36  which  uses  the  equivalent  term  "impulse"  are  invalid ; 
also,  since  the  word  "signal"  is  defined  by  defendants  as  a  "pulse",  claims  con- 
taining such  word  are  equivalently  invalid,  e.g.,  69,  75,  78.  142. 

[10]  .1  Where  the  applicant  does  not  originally  assert  claims  which  are 
added  later  by  amendment  and  the  subject  matter  of  such  late  claims  is  dis- 
closed or  in  general  use  and  applicant  stands  by  to  await  developments  in  the 
industry  before  asserting  them,  there  is  an  unreasonable  delay  and  neglect  on 
the  applicant's  part  rendering  such  late  claims  invalid. 

[11]  .2  W^here  a  late-filed  amendment  of  the  jiatent  specification  is  important 
enough  to  constitute  the  basis  for  alleged  patentability,  the  amendment  con- 
stitutes new  matter  and  cannot  in  fact  be  a  ba.sis  for  patentability. 

[12]  .3  The  long  delay  of  a  patentee  in  adding  broaden^^d  claims  to  a  patent 
application  warrants  an  inference  that  such  claims  were  added  as  an  afterthought 
and  not  as  a  logical  development  of  the  original  application,  and  where  the  sub- 
ject matter  of  the  later  claims  was  in  public  use  more  than  one  year  before  such 
claims  very  first  introduced,  such  claims  are  Invalid. 
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[13]  .4  The  repeated  entry  into  interferences,  resulting  in  long  delays  inci- 
dent to  their  detei-mination,  affords  no  just  excuse  for  the  failure  of  a  patent 
applicant  to  assert  broader  claims  at  an  earlier  date.  Ix>ng  delay  in  coming  to 
the  point  with  new  and  broader  or  different  claims  strongly  confirms  that  the 
final  determination  to  do  so  was  an  exigent  afterthought,  rather  than  a  logical 
development  of  the  original  application. 

[14]  .5  An  applicant  for  patent  cannot  enlarge  his  pending  application  in 
such  a  manner  as  to  embrace  and  include  for  the  first  time  the  essential  elements 
of  an  article,  device,  or  structure  which  has  been  in  public  use  or  on  sale  more 
than  one  year  prior  thereto,  and  a  patent  obtained  in  that  manner  does  not 
represent  patentable  invention,  but  is  mere  appropriation  of  the  inventive  skills 
of  others. 

[15]  .6  Courts  must  regard  with  disfavor  any  attempts  to  enlarge  the  scope 
of  an  application  once  filed,  the  effect  of  which  would  be  to  enable  the  patentee 
to  appropriate  other  inventions  made  prior  to  such  alteration,  or  to  appropriate 
that  which  has,  in  the  meantime,  gone  into  public  use. 

11.  Delay 

11.1  The  ENAIC  application  was  filed  in  1947  and  issued  in  1964. 

11.1.1  The  application  for  the  ENIAC  patent  was  filed  in  the  Patent  Ofiice  on 
June  26,  1947. 

11.1.2  The  ENIAC  patent  contains  91  sheets  of  drawings  and  232  columns  of 
specifications  and  claims.  There  are  148  claims. 

11.1.3  The  ENIAC  patent  application  and  patent  describe  the  ENAIC  machine 
which  was  a  pioneering  achievement. 

11.1.4  Patent  applications  on  pioneering  achievements  are  said  to  be  involved 
more  frequently  in  interferences  tlian  other  inventions,  particularly  if  the  patent 
application  is  pending  over  a  substantial  period,  because  other  people  may  learn 
generally  about  it  and  move  into  the  field. 

11.1.5  During  1949,  counsel  for  E  and  M  agreed  to  keep  patent  cases  such  as 
EM-1  pending  in  the  interest  of  taking  into  account  during  their  prosecution 
the  interim  developments  of  others  following  their  filing ;  the  same  view  was  ■ 
expressed  in  1959  by  Hall. 

11.1.6  Tlie  amendment  of  May  20,  1963,  with  respect  to  the  term  "pulse"  was 
an  abuse  of  the  long  pendency  of  the  ENIAC  patent  application. 

11.2  The  complaint  in  SR  v.  BTL  was  filed  in  November,  1955.  a  one  day  trial 
was  held  in  March,  1962,  and  the  District  Court  decision  followed  in  September, 
1962. 

11.2.1  The  trial  was  based  upon  a  stipulated  submission  of  documentary  evi- 
dence and  briefs,  and  no  testimony  was  presented  in  open  court. 

11.2.2  The  court  was  afforded  no  opportunity  to  judge  witness  credibility  on 
the  basis  of  manner  and  demeanor. 

11.3  Plaintiff  claims  that  defendant  SR  and  its  counsel  intentionally  and  un- 
rea.sonably  delayed  proceedings  before  the  Patent  Office  and  the  courts  by 
deliberate  action  taken  through  deliberate  lack  of  action. 

11.3.1  This  Court  found  a  prima  facie  showing  of  deliberate  delay  upon  the 
testimony  of  Honeywell's  expert  witness.  Professor  .Tames  B.  Gambrell. 

11.4  the  first  interference  was  filed  more  than  314  years  after  the  filing  of  the 
application. 

11.4.1  In  ]\Tarch  1951.  while  the  application  for  the  ENIAC  patent  was  being 
prosecuted,  the  first  (No.  85,131)  of  eleven  interferences  was  declared  in  the 
Patent  Office. 

11.4.2  Interference  No.  85.131  was  declared  following  the  copying  of  claims 
by  Eckert  and  Mauchly  from  NCR's  Mumma  patent  No.  2.495.075. 

31.4.3  The  interference  was  dissolved  after  Eckert  and  Mauchly  filed  an  aban- 
donment of  the  contest. 

11.5  ;Many  of  the  interferences  filed  were  unwarranted. 

11.5.1  Interferences  are  proceedings  in  the  Patent  Office  to  determine  who. 
between  two  or  more  parties,  is  entitled  to  priority  of  invention.  Before  an  inter- 
ference is  declared  the  Patent  Office  nuist  determine  that  there  is  sufficient 
common  subject  matter  claimed  by  the  parties  to  warrant  declaring  the  inter- 
ference. 

11.5.2  Defendants  instigntrd  numerons  intei'ferences  by  copying  claims  of 
patents  on  devices  developed  by  competitors. 

11.5.3  The  first  interference  was  concluded  by  .June  14. 1951. 
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11.5.4  The  second  interference  was  declared  in  May  1951  and  was  concluded  in 
the  fall  of  1951. 

11.5.5  From  1951  through  1957,  defendants  copied  156  claims  from  competitors' 
patents  in  order  to  initiate  interference  proceedings.  152  of  these  claims  were 
copied  from  patents  based  on  applications  filed  subsequent  to  the  ENIAC  applica- 
tion, and  resulted  in  the  setting  up  of  numerous  interference  proceedings  in- 
volving NCR,  BTL,  Stromberg-Carlson,  IBM,  and  Clary  Corp. 

11.5.6  AVhcn  the  interferences  were  ultimately  terminated,  the  Patent  Oflice 
held  that  147  of  the  152  claims  were  for  improvements  to  which  defendants  had 
no  legitimate  claims.  With  respect  to  many  of  the  147  claims,  the  Patent  Oflice 
held  that  there  was  no  support  for  them  in  the  ENIAC  patent  application. 

11.5.7  Tlie  is-'Hiance  of  the  ENIAC  patent  was  delayed  by  these  interferences. 
11.5.7.1  There  was  no  intentional  delay  during  the  first  two  interferences. 

11.5.8  The  third  interference,  No.  85,809,  began  in  May  1952  as  a  result  of  Bell 
Telephone  Laboratories'  (BTL's)  copying  of  two  claims  from  the  ENIAC  patent 
application. 

11.5.8.1  The  third  interference  involved  the  question  whether  or  not,  as  to 
CLiinss  .39  and  42  of  the  ENIAC  patent  application  (Claims  8  and  11  of  ENIAC 
patent).  Eckert  and  Mauchly  were  entitled  to  priority  over  Samuel  B.  Williams, 
whose  patent  application  No.  22,784  was  assigned  to  BTL. 

11.5.8.2  The  Board  of  Patent  Interferences  awarded  priority  to  Williams  (BTL) 
on  Seittember  29,  1955,  over  9  months  after  the  final  hearing. 

11. 5.8. .3  There  was  no  intentional  or  undue  delay  during  Interference  No.  85809 
in  the  Patent  Office,  especially  in  view  of  the  complexity  of  the  case,  and  it 
probably  moved  more  expeditiously  than  might  have  been  expected. 

11.5.9  The  remaining  interferences  were  declared  sub.sequent  to  Interference 
No.  .S5809  and  terminated  prior  to  September  6,  1962  when  the  United  States  Dis- 
trict Court  of  the  Southern  District  of  New  York  handed  down  its  decision  in  a 
litigation  growing  out  of  the  third  interference. 

11.6  Defendants  failed  to  obtain  the  services  of  counsel  with  the  time  or  interest: 
in  pursuing  a  matter  which  defendants  considered  important. 

11.6.1  The  subject  matter  of  SR  v.  BTL  case,  the  ENIAC  application  and  the 
AYilliams  patent,  was  complex  and  required  large  amounts  of  time. 

11.6.2  SR  recognized  that  a  team  effort  was  required  in  order  to  prepare  the 
SR  V.  BTL  case  for  trial  within  a  reasonable  period  of  time. 

11.6..3  The  aggregate  time  devoted  to  the  SR  v.  BTL  case  by  all  of  the  SR 
attorneys  during  the  first  six  years  of  the  litigation  averaged  substantially  less 
than  the  reasonable  lulling  time  of  a  single  attorney. 

11.7  Deliberately  extending  the  expiration  of  a  monopoly  is  a  seiious  violation 
of  the  Constitution  and  the  patent  laws. 

11.7.1  Intentional  delay  by  an  applicant  for  patent  invalidates  the  patent. 

11.7.2  The  only  legitimate  purpose  of  an  interference  proceeding  is  determining" 
the  question  of  priority  of  inventorship. 

11.8  In  the  SR  v.  BTL  suit  plaintiff's  counsel  for  much  of  six  years  failed 
to  a dequately  prepare  for  trial. 

11.8.1  On  November  25.  1955,  within  the  allotted  60  day  period.  SR  filed  a  civil 
action  under  35  TJ.S.C.  Section  146  in  the  United  States  District  Court  of  the 
Southern  District  of  New  York  to  overturn  the  decision  of  the  Board  of  Pateiit 
Interferences. 

11.8.2  From  .Tanuary.  1957  until  October.  1961.  Sp'^rry  Rand's  chief  trial  coun- 
sel for  the  SR  v.  ItTL  case  conducted  interparty  discovery  only  when  : 

.1  he  was  faced  with  the  necessity  ".  .  .  becau.se  the  case  might  be  on  the 
dismissal  calendai'  ; 

.2  he  faced  a  coui  t-imposed  deadline  ;  or 

.3  in  the  ca.se  of  depositions,  the  health  of  a  witne^-'s  of  advanced  a-re  (80> 
was  of  concern  (Williams),  and  a  distant  witness  happened  to  be  passing  through 
town    (Huskey). 

11.8.3  Between  the  commencement  of  the  action  and  the  trial  in  March  1962. 
inside  counsel  and  other  personnel  at  SR  as  well  as  outside  counsel  from  New 
York.  Philadelphia,  and  Washington  were  less  than  diligent  in  obtaining  formal 
and  informnl  discovery,  preparing  and  answering  interrogatories,  takins-  depo- 
sitions, securing  aflSdavits.  working  with  fact  and  expert  witnesses,  researching 
the  law.  learning  about  the  extremely  complex  electronic  subject  matter,  conduct- 
ing negotiations  for  simplification  of  procedure  in  the  case,  and  generally  pre- 
paring the  ca.se  for  trial. 
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il.8.4  The  outside  attorneys  who  worked  on  this  case  for  SR  included  :  C.  Blake 
Townsend.  William  D.  Hall,  Carroll  G.  Harper,  Nelson  Moore,  Robert  Kosinski, 
Elliott  Pollock,  Zachary  T.  Wobeusmith  II,  Reynolds  Brown,  Max  L.  Libman, 
and  Mr.  Hussey. 

11.8.5  The  inside  attorneys  and  personnel  who  worked  on  the  case  for  SR 
included :  John  P.  Dority,  C.  A.  Norton,  Joseph  Forman,  L.  Etlinger.  Louis 
Altman.  Francis  McNamara.  C.  E.  McTiernan,  Marshall  Truex,  C.  C.  English, 
Jerry  Light,  and  Dr.  Throckmorton. 

ll!8.6  SR  also  had  at  least  two  outside  experts,  Dr.  Stibitz  and  Mrs.  Loveday, 
Avorking  part-time  on  the  electronic  aspects  of  the  case  with  Stibitz  hired  to 
work  approximately  50%  of  his  time.  Stibitz  wrote  a  number  of  reports  for  and 
consulted  on  many  occasions  with  counsel  for  SR  in  order  to  aid  them  with 
various  technical  issues  in  the  case,  including  the  question  of  the  operativeness 
of  the  Williams  (BTL)  patent. 

11.8.7  SR's  New  York  counsel  had  billed  SR  approximately  $120,000  for  its 
work  from  the  fall  of  1955  through  the  fall  of  1961,  the  latter  date  being  some  six 
months  prior  to  the  trial  before  Judge  Dawson. 

11.8.8  Carroll  Harper,  a  young  lawyer  working  under  C.  Blake  Townsend,  SR's 
lead  counsel,  spent  approximately  3,000  hours  on  the  case. 

11.8.9  William  D.  Hall,  SR's  Washington  counsel,  testified  that  he  began 
spending  50%  of  his  time  on  ENIAC  matters  including  SR  in  Augu.st  1955,  and 
by  mid  1980,  when  all  the  interferences  and  IB;M  public  use  proceedings  had 
concluded.  Hall  said  he  was  spending  50%  of  b.is  time  on  SR. 

11.8.10  Judge  Cashin,  Judge  Palmieri,  Chief  Judge  Clancy,  and  Judge  Dawson 
of  the  United  States  District  Court  for  the  Southern  District  of  New  York 
encouraged  the  parties'  efforts  toward  settlement  and/or  a  simplified  procedure 
in  this  complex  case. 

11.8.11  On  December  10,  1958,  SR  made  an  application  to  Chief  Judge  Clancy  for 
the  appointment  of  a  single  judge  and  in  that  application  SR  stated  in  its  con- 
chiding  paragraph : 

'•In  view  of  the  nature  and  complexity  of  the  subject-matter,  the  necessity  for 
detail  and  prolonged  preparation  and  pretrial  proceedings,  and  the  prol)able 
length  of  time  which  will  be  required  for  trial,  it  is  believed  that  the  designation 
of  a  single  Judge  to  hear  all  further  proceedings  in  this  case  will  exjjedite 
considerably  the  resolution  of  the  controversy  and  will  materially  reduce  the 
burden  upon  this  Court. 

11.8.12  On  December  17,  1958,  Chief  Judge  Clancy  assigned  the  case  to  the 
Honorable  Archie  O.  Dawson  "for  all  purposes  including  trial.'' 

11.8.13  The  issuance  of  the  ENIAC  patent  was  delayed  by  Sperry  Rand's  failure 
diligently  to  prepare  the  SR  v.  BTL  case  for  trial. 

11.9  Plaintiff's  (SR)  management  was  in  part  at  fault  because  of  unnecessary 
and  unreasonable  delays  in  carrying  on  settlement  negotiations. 

11.9.1  SR  allowed  negotiations  for  an  overall  cros.s-licensing  arrangement  with 
BTL  and  Western  Electric  to  extend  over  a  period  of  more  than  seven  years. 

11.9.1.1  The  priority  dispute  of  the  SR  v.  BTL  case  had  begun  in  1952.  at  the 
Instigation  of  BTL,  by  the  declaration  of  Patent  Office  interference  procee<ling 
No.  85,809. 

11.9.1.2  By  April  30.  1954,  SR  recognized  that  it  would  eventually  endeavor 
to  perfect  a  cros.s-licensing  arrangement  with  BTL. 

11.9.1.3  The  cross-licensing  arrangement  was  completed  on  July  1.  1961. 

11.9.2  SR's  uiuiecessary  and  unreasonable  delay  of  the  SR  v.  BTL  case  was 
suited  to  the  convenience  of  its  overall  cross-licensing  negotiations. 

11.9.2.1  As  late  as  1957.  BTL  ui-ged  that  no  action  or  consideration  be  taken  in 
the  case  until  the  parties  first  consummated  an  overall  cross  license  including 
other  patent  rights. 

11.9.2.2  SR's  counsel.  Townsend,  contacted  BTL's  counsel,  Pugh,  to  make  sure 
that  be  "was  not  coasting  along  in  a  'fool's  i>aradise'  by  taking  no  further  action 
in  this  ca.se  pending  the  outcome  of  the  present  negotiations." 

11.9.2.3  BTL  assured  SR  that  inactivity  liy  SR  pending  such  negotiations  would 
not  be  urged  by  BTL  to  constitute  unjustified  delay  or  laches. 

11.9.2.4  For  example,  on  Novembei-  12,  19.59.  Towsend  asked  McNamara,  "^'ice 
President  and  General  Counsel  of  defendants,  how  negotiations  were  pro- 
gressing, because  he  and  Pugh  agreed  that  Judge  Daw.son  "*  *  *  may  take  some 
drastic  action"  in  setting  the  case  for  trial.  On  November  19,  1959,  ]\IcNaniara 
requested  Townsend  to  "hold  this  in  abeyance  pending  our  present  negotiations 
with  AVestern  Electric  on  an  overall  license  in  disignated  fields  including  the 
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data  processing  field."  In  a  follow-up  letter  dated  November  20,  1959,  Towsoud 
expressed  his  understanding  of  McNaniara'.s  instructions  as  follows: 

"I  note  that  you  wish  to  hold  this  matter  in  abeyance  pending  your  present 
negotiations  with  Western  Electric. 

•'This  wili  put  me  in  a  position  to  deal  with  Mr.  Pough  if  he  calls  again." 

11.9.2.5  By  March,  1960,  HR's  coun.sel,  Townsend,  advised  the  court  that : 

.1  pre-trial  preparations  have  not  yet  been  completed ; 

.2  BTL  has  not  yet  commenced  its  discovery  ; 

.3  discussion  of  a  possil)le  settlement  still  continues  between  the  parties: 

.4  it  is  impossible  to  say  when  the  ca.se  will  actually  be  ready  for  trial ;  and 

.5  p're-trial  heariiigs  would  be  premature  at  this  time  in  view  thereof. 

11.10  Despite  six  years  of  madequate  preparation,  a  District  Court  must  force 
a  trial. 

11.10.1  Judge  Dawson  wrote  to  coun.sel  about  the  status  of  the  case  on  March 
14,  lOfiO  and  held  pretrial  conferences  on  July  1,  1900,  December  2,  1960,  June 
12, 1961  and  June  30, 1961. 

11.10.2  On  July  1,  19(;0,  Judge  Daw.son  held  a  pretrial  conference: 

"The  Court :  *  *  *  i  called  this  conference  because  this  case  was  filed  in  this 
court  almo.st  five  years  ago.  It  is  one  of  the  oldest  cases  untried  in  this  court, 
and  I  want  to  know  where  we  are  going,  how  soon  we  are  going  to  be  ready  for 
trial  and  what  we  have  to  do  to  get  ready  for  trial  in  this  case. 

■'*  *  *  I  want  to  find  out  where  we  go  from  here  because  this  is  the  sort  of 
thing  that  creates  the  criticism  in  Washington  of  this  court.  When  a  case  is 
dragging  around  for  five  years  and  dues  not  go  to  trial,  they  say  the  court  is 
not  doing  its  work. 

"*  *  *  I  think  by  November  1,  if  you  put  the  pressure  on,  you  can  have 
everything  done.  By  then  this  case  will  have  been  in  this  court  about  five  years. 
So  I  think  in  five  years'  time  any  depositions  can  have  been  taken.  As  a  matter 
of  fact,  if  this  was  anything  other  than  one  of  these  involved  patent  cases,  I 
would  dismiss  it  right  now  for  lack  of  prosecution,  because  no  case  should  be 
instituted  and  then  require  a  five-year  wait  before  it  is  ready  for  trial." 

11.10.3  Judge  Dawson  was  "a  very  competent  judge"  who  was  '"proue  to  getting 
his  cases  tried." 

11.11  The  kind  of  trial  resorted  to  in  desperation  by  counsel  and  the  court 
produced  a  clearly  incorrect  result. 

11.11.1  About  September  27,  1961,  the  parties  entered  into  a  cross-license  agree- 
ment dated  as  of  July  1.  1961.  Thereafter,  on  November  1,  1961,  tlie  parties  filed 
with  the  court  a  stipulation  and  order  narrowing  issues  for  submission  of 
evidence  through  documents. 

11.11.1.1  On  November  1,  1961,  Judge  Dawson  approved  a  stipulation  and 
order  for  a  simplified  procedure  "(i»n  the  interest  of  simplifying  and  expedit- 
ing the  trial  of  the  above  civil  action,  to  lessen  the  amount  of  work  and  the 
expense  recjuired  in  the  presentation  of  proof  and  to  materially  shorten  the  court 
time  re(]uired  *  *  *" 

11.11.1.2  The  November  1.  1961  stipulation  and  order  provided  for  testimony  to 
be  sul»mitted  in  the  form  of  affidavits,  depositions,  or  oral  testimony  as"  the 
parties  might  elect.  Each  party  was  given  the  right  to  crossexamine  bv  deposi- 
tion any  affiants  of  the  other  party. 

11.11.2  On  March  6.  1962,  a  one-day  trial  was  held.  The  trial  constituted  an 
oral  submission  l)y  counsel  of  stipulated  documentary  evidence. 

11.11.3  Judge  Dawson  handed  down  his  decision  in  favor  of  SR  on  September 
6.  im2.  Sperry  Rand  Corp.  v.  Bell  Telephone  Labs.,  Inc.,  208  F.  Supn.  598  135 
USPQ254  ( S.D.N.  Y.  1962).  i  i  ,       «» 

n.11.4  The  Court  of  Appeals  dismissed  RTL's  appeal  as  moot  in  May  1963 
Sperry  Rand  Corp  v.  Bell  Telephone  Labs.,  Inc.,  317  F.2d  491,  137  USPQ  497  (26. 
Cir.  1963). 

11.12  A  one  or  two  month  trial  in  the  spring  of  1962  would  have  po.ssible  elim- 
inated a  nine  montli  trial  in  1971  and  1972. 

11.12.1  Judge  Dawson  stated  that  through  this  stipulation  and  order  at 
November  1.  1962.  "*  *  *  what  was  originally  predicted  to  be  a  trial  of  several 
months'  duration  was  reduced  to  a  single  day  *  *  *.  Through  the  commendable 
efforts  of  both  parties  the  issues  in  this  action  have  been  greatly  simplified." 

11.1.3  In  contrast  is  the  speed  with  which  a  substantial  number  of  lawyers 
acted  in  1963  in  filing  the  amendments  and  the  apparent  repeated  pressure  on 
the  Patent  Office  in  1963  to  issue  the  patent. 
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11.13.1  During  a  six-month  period  in  1962  and  1963,  fifteen  of  Sperry  Rand's 
in-hon.se  attorneys  spent  over  2,000  hours  preparing  the  May  20,  1963  amend- 
ment to  the  EXIAC  application. 

11.13.1.1  After  the  Court  of  Appeals'  dismissal  in  May  1963,  SR  promptly 
proceeded  with  amendments  and  examiner  interviews  in  tlie  Patent  Office  in  con- 
nection with  the  ENIAC  patent  application. 

11.13.1.2  SR  received  the  Patent  OflSce's  Notice  of  Allowance  of  the  ENIAC 
patent  on  December  20, 1963. 

11.13.1.3  SR"s  counsel  paid  the  necessary  final  fee  on  that  same  day  although 
six  mouths  was  automatically  allowed  for  such  payment  in  1963-64. 

11.13.1.4  The  ENIAC  patent  is.sued  on  February  4,  1964. 

11.13.2  The  effort  applied  to  that  single  amendment  is  about  as  much  as 
Sperry  Rand's  chief  trial  counsel  for  the  SR  v.  BTL  case,  Townsend,  had  de- 
voted to  the  case  over  the  six  years  of  its  pendency. 

11.14  On  the  record  as  a  whole  (but  with  reluctance)  I  find  that  there  was  no 
undue  delay  in  the  proceedings  before  the  Patent  Office  or  the  District  Court. 

11.14.1  SR  did  not  exceed  any  time  limits  provided  either  by  court  order,  rule, 
or  statute. 

11.14.2  There  was  no  intentional  delay  in  the  prosecution  of  the  case  of  Sperry 
Rand  Corp.  v.  Bell  Telephone  Labs. 

11.14.3  There  was  no  intentional  delay  in  the  issuance  of  the  ENIAC  patent. 

11.14.4  A  party  seeking  a  right  under  the  patent  statues  may  avail  himself  of 
all  their  provisions  and  courts  may  not  deny  him  the  benefit  of  a  single  one. 

11.14.5  Honeywell  has  not  met  its  burden  of  establishing  that  there  was  undue 
delay  in  the  issuance  of  the  ENIAC  ]»atent  or  that  there  was  any  improper  con- 
vduct  on  the  part  of  SR  or  its  counsel  which  caused  undue  delay. 

!  12.  Validity 

12.1  A  patent  shall  be  presumed  to  be  valid. 

12.1.1  This  presumption  is  a  statutory  one  which  may  be  overcome  so  that  a 
patent  is  rendered  invalid  or  unenforceable  or  both. 

[17]  .1  The  rebuttable  presumption  of  validity  which  attaches  to  a  patent 
because  of  35  U.S.C.  §  282  is  "a  faint  one"  because  Patent  Office  examination  is 
not  adversary  and  the  public  is  not  heard. 

.2  The  presumption  of  validity  is  not  accorded  great  weight  in  the  more  recent 
decisions  of  the  Supreme  Court,  notwithstanding  its  positive  assertion  in  the  case 
of  Radio  Corporation  of  America  v.  Radio  Engineering  Laboratories,  Inc. 

.3  The  presumption  may  not  be  used  to  transmute  the  products  of  mechanical 
skill  into  patentable  inventions,  since  it  is  as  much  the  duty  of  the  court  to  pro- 
tect the  public  against  having  to  pay  tribute  to  a  patentee  who  is  not  in  any  true 
sense  an  inventor  or  discoverer,  as  to  protect  the  patent  rights  of  one  who  is  a 
real  inventor. 

[18]  .4  The  presumption  is  greatly  weakened,  if  not  destroyed,  where  bars  to 
patentability  raised  in  litigation  are  based  on  prior  art  or  use  which  were  not 
before  the  Patent  Office  Examiner. 

[19]  .5  One  practical  reason  for  the  requirement  of  absolute  honesty  and  good 
faith  disclosure  by  an  applicant  in  ex  parte  Patent  OflBce  examination  is  that  even 
an  innocent  misrepresentation  of  facts  destroys  the  presumption  of  validity. 

.6  How  strong  this  presumption  may  be  is  debatable  in  view  of  the  multiplicity 
of  patents  issued  (over  three  million  by  19(>4),  and  the  high  proportion  held  in- 
valid when  litigated  (only  one  held  valid  in  the  8th  Circuit  since  the  Supreme 
Court's  decision  in  Graham  v.  John  Deere,  1906). 

.7  AVhile  the  patent  grant  still  gives  rise  to  a  presumption  of  validity,  the  ef- 
fective force  of  that  presumption  has  been  substantially  weakened  l>y  the  plethora 
of  decisions  recognizing  "the  notorious  difference"  between  the  loose  standards 
applied  by  patent  examiners  in  approving  patented  unpatentables,  and  the  stand- 
ards applied  by  the  courts  in  dispatching  patents  issued  thereunder. 

12.2  Plaintiff  has  overcome  the  presumption  of  validity  by  substantial  evidence 
which  is  clear  and  convincing. 

12.2.1  SR  and  ISD  assert  a  broad  scope  for  the  ENIAC  patent : 

.1  "No  data  processing  machine  of  any  consequence  *  *  *  in  the  United  States 
today  is  being  made  that  does  not  make  use  of  inventions  covered  by  this  patent." 

.2  The  subject  matter  of  the  ENIAC  patent  is  "the  invention  of  the  Automatic 
Electronic  Digital  Computer." 

12.2.2  The  substantial,  clear  and  convincing  evidence  in  this  case  establishes 
that  the  entirety  of  this  broad  subject  matter  of  the  EXIAC  patent  is  not  validly 
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patentable.  Patentability  lias  not  been  created,  and  the  absolute  bars  to  patent- 
ability have  not  been  overcome  by  the  ingenuity  of  expression  and  the  variety  of 
technical  language  found  among  the  148  different  claims  of  the  ENIAC  patent. 

12.2.3  The  machine  disclosed  and  claimed  in  the  E3«'IAC  patent,  and  embodying 
the  invention  of  the  patent,  was  in  public  use  in  this  country  more  than  one  year 
prior  to  the  filing  of  the  ENIAC  patent  application,  and  the  ENIAC  patent  is 
thereby  invalid. 

.1  A  patent  is  statutorily  barred  and,  hence  invalid,  if  the  invention  was  in 
piiblic  use  in  the  United  States  more  than  one  year  prior  to  the  date  of  the  ap- 
plication. 

[20]  .2  The  public  use  bar  is  based  on  a  fiat  of  Congress  that  it  is  part  of  tiie 
consideration  for  a  patent  that  the  public  shall  begin  to  enjoy  the  disclosure  as 
soon  as  possible. 

[21]  .3  The  use  of  an  invention  by  a  person  other  than  the  inventor,  not 
essential  to  the  completion  of  the  making  of  the  invention  by  the  inventor,  is  a 
public  use,  and  the  fact  that  the  invention  is  buried  within  a  machine  is  irrelevant. 

[22]  .4  Under  limited  conditions,  where  the  invention  involves  the  need  for 
public  use  as  the  only  practical  way  to  test  the  value  of  the  invention  and  thereby 
permit  the  making  of  the  invention  to  he  completed,  the  inventor  may  experi- 
ment in  public  as  a  special  exception  to  the  public  use  bar. 

..J  The  experimental  exception  to  public  use  is  a  narrow  one,  and  it  does  not 
apply  in  a  situation  where  it  is  possible  to  conduct  the  experiment  in  private,  with- 
out the  need  for  public  use. 

.6  The  narrow  experimental  use  exception  to  the  public  use  bar  only  lifts  the 
one  year  statutory  rule  where  the  use  is  by  the  inventor  or  persons  under  his  con- 
trol for  the  purpo.se  of  perfecting  the  invention. 

[23]  .7  A  patentee's  Patent  Office  Rule  131  aflSdavit  which  asserts  a  comple- 
tion of  the  invention  in  the  United  States  before  the  filing  date  of  the  application 
fixes  the  last  possible  date  for  "experimental"  use. 

[24]  .8  Where  there  is  no  question  involved  of  the  inventor's  determination  of 
whether  the  invention  worked  or  how  it  could  be  improved,  and,  as  well,  where  the 
sole  puriJOse  of  a  demonstration  is  to  show  new  developments  in  e(iuipment,  which 
have  been  proved  operational,  to  the  public,  such  use  is  public,  is  in  bar  of  a  patent 
and  cannot  be  forgiven  as  an  experiment. 

[25]  .9  Where  the  idea  of  a  machine  has  been  conceived  and  the  conception 
carried  into  effect  by  its  construction,  which  machine  is  then  used  or  capable  of 
being  used  for  the  purjjose  for  which  designed,  such  use  is  no  longer  an 
experiment. 

.10  An  inventor  may  not  enjoy  the  best  of  the  two  possible  worlds  of  secrecy 
and  legal  monopoly :  he  may  not  be  permitted  to  use  a  period  of  alleged  "experi- 
mentation" as  a  competitive  tool. 

[26]  .11  That  a  device,  in  public  xise.  is  capable  of  Improvement  can  be  said 
in  every  case  there  are  few,  if  any,  machines  which  are  not  susceptible  of 
further  development  and  improvement ;  the  fact  that  a  machine  has  not  been 
ultimately  perfected  at  the  time  it  was  first  in  use  does  not  avoid  a  public  use  bar. 

[27]  .12  The  policy  consideration  behind  the  ••public  use"  doctrine  is  to 
stimulate  seasonable  disclosure  of  inventions. 

[28]  A  single  public  use  of  a  patented  machine  more  than  a  year  before 
application  for  patent  is  filed,  even  without  any  profit  to  the  inventor,  is  sufficient 
to  establish  a  public  use  bar. 

[29]  .13  Where  a  device  is  publicly  demonstrated  to  members  of  the  public 
including  the  press,  a  compelling  inference  arises  that  the  demonstration  was  a 
public  use,  was  not  within  the  experimental  use  exception  and  is  a  statutory 
bar  to  a  patent  if  the  demonstration  occurred  more  than  one  year  before  an 
application  on  the  device  was  filed. 

[30]  .14  Complete  identity  of  the  device  in  public  use  with  the  device  as 
claimed  in  a  patent  is  not  necessary  to  establish  a  public  use  bar.  The  difference 
between  the  device  used  and  that  patented  must  be  a  patentable  one  to  avoid  the 
bar  and  an  inventor  cannot  relieve  himself  from  the  barring  consequences  of  a 
public  use  merely  by  establishing  that  the  device,  installed  and  used,  was 
imperfect. 

12.2.4  The  machine  disclosed  and  claimed  in  the  ENIAC  patent,  and  embody- 
ing the  invention  of  the  patent,  was  on  sale  in  this  country  more  than  one  year 
prior  to  the  filing  of  the  ENIAC  patent  appplication,  and  the  ENIAC  patent  is 
theretiy  invalid. 
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.1  A  patent  shall  be  barred  if  the  invention  was  on  sale  in  the  rnited  States 
more  than  one  year  prior  to  the  date  of  the  application  for  patent  in  the  United 
States. 

[31]  .2  "On  sale"  does  not  mean  an  actual  accomplished  sale  but  merely 
activity  by  the  inventor  in  a  commercial  exploitation  of  what  he  later  asserts 
the  power  to  monopolize. 

.3  An  express  contract  for  the  construction  of  equipment  embodying  the  prin- 
ciples of  the  invention  covered  by  a  patent  may  constitute  "on  sale"'  despite  the 
fact  that  no  structure  has  yet  beeu  constructed. 

.4  For  a  specific  device  to  be  "on  sale",  it  is  not  necessary  that  an  actual  delivery 
of  that  device  be  made  but  only  that  the  device  be  ready  for  delivery. 

.5  The  placing  "on  sale"  of  an  invention  bars  all  claims  to  that  invention  even 
though  the  invention  may  have  been  imperfect  in  a  mechanical  sense  at  the  time. 

.(j  The  "on  .sale"  provision  is  not  limited  to  a  sale  free  from  secrecy,  and 
security  classification  imposed  by  the  purchaser  or  offeree  does  nut  toll  the  opera- 
tion of  the  bar. 

[32]  .7  A  prima  facie  showing  that  an  invention  was  "on  sale"  can  be  over- 
come only  by  unequivocal  and  convincing  evidence  to  the  contrary. 

12.2.-5  Eckert  and  Mauchly  did  not  themselves  first  invent  "the  automatic 
electronic  digital  computer,"  which  SR  and  ISD  contend  to  be  subject  matter  of 
the  ENIAC  patent,  but  instead  derived  that  broad  subject  matter  from  Dr.  John 
W.  Atanasoff,  and  the  ENIAC  patent  is  thereby  invalid. 

.1  An  application  for  patent  shall  be  made  by  the  inventor,  and  shall  include 
an  oath  in  .support  of  the  claim  of  inventorship. 

[33]  .2  A  patent  which  is  applied  for  by  one  v.ho  is  not  the  inventor,  is 
unauthorized  by  law  and  void,  and  whether  taken  out  in  the  name  of  the  aiii^li- 
cant  or  of  an  assignee  of  his,  confers  no  rights  as  against  the  public. 

.3  The  public  grants  the  patent  to  the  first  inventor  only  ;  and  a  patent  which 
credits  anyone  else  with  the  invention  confers  no  rights  against  the  pulilic  and 
does  not  authorize  the  purported  patentee  to  tax  the  industry  for  that  which  was 
actually  contributed  to  the  advancement  of  the  arts  by  the  conception  of  another. 

[34]  .4  The  utilization  of  ideas  in  a  device  prior  to  the  time  of  the  alleged 
invention,  whether  or  not  the  device  was  subsequently  abandoned,  is  evidence 
that  when  those  ideas  are  incorporated  in  a  later  development  along  the  .same 
line,  they  do  not  amount  to  invention. 

12.2.6  The  inventive  siiliject  matter  of  "the  automatic  electronic  digital  com- 
puter."' which  SR  and  ISD  contend  to  be  the  subject  matter  of  the  ENIAC  patent, 
is  either  anticipated  by  or  obvious  in  view  of  the  printed  publication  in  this 
country  more  than  one  year  prior  to  the  filing  of  the  EXIAC  iiatent  application 
of  the  von  Neumann  Fir.st  Draft  of  a  Report  on  the  EDVAC,  and  the  ENIAC 
patent  is  therelty  invalid. 

.1  A  patent  shall  be  barred  if  the  invention  was  described  in  a  printed  puldica- 
tion  in  this  or  a  foreign  coimtry,  either  before  the  invention  thereof  by  the 
applicant  or  more  than  one  year  prior  to  the  date  of  the  application  for  patent 
in  the  United  States. 

[35]  .2  The  reproduction  of  a  description  of  an  invention  by  any  copy-making 
technique  capable  of  enabling  wide  dissemination  of  multiple  copies  evidences 
sufficient  accessibility  by  the  public  so  as  to  constitute  a  "printed  publication" 
within  the  meaning  of  the  statute. 

[36]  .3  Tlie  statute  is  based  upon  the  public  policy  that  once  an  invention  has 
been  made  accessible  to  the  public  through  printed  pul^li'^'ation,  it  cannot  tiiere- 
after  be  withdrawn  into  a  legally  sanctioned  patent  monopoly. 

[37]  J  A  descriptive  document  qualifies  as  a  printed  publication  even  wliere 
only  a  single  typewritten  copy  i'-;  put  on  file  in  the  library  of  a  college,  because 
it  is  the  evi)ression  of  an  intent  that  the  fruits  of  research  be  available  to  those 
of  flie  nublic  wlio  l)ave  an  interest  in  the  subjetc  matter  that  is  determinative 
of  tb'>  fact  of  j)ublif'ation. 

[38]  .5  Distribution  of  a  small  number  of  copies  of  a  descriptive  document 
to  a  limited  group  of  indiviflnals  skilled  in  the  art.  who  are  out-ide  the  distribu- 
tor's organization,  is  publication  witliui  th^  meaning  of  the  statute. 

.6  A  Tiatent  may  not  be  obtair.ed  thougli  the  invention  is  not  identically 
di^^'iosed  or  dpscribed  in  the  jirior  art.  if  the  differences  between  the  suliject 
matter  sought  to  be  patented  and  the  prior  art  are  such  that  the  subject  matter 
as  n  wi'ole  would  have  been  obvious  to  a  person  having  ordinary  skill  in  the 
art  to  which  the  subject  matter  pertains. 
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12.2.7  Each  of  the  17  EXIAC  patent  claims  representatively  asserted  in  this 
suit  by  the  counterclaim  of  ISD  is  further  and  specifically  invalid  on  a  claim-by- 
claim  basis : 

.1  The  suljject  matter  set  forth  in  each  of  the  17  I'epresentative  claims  (S.  !). 
30,  52,  55,  5(j,  57,  (55,  W,  75,  78.  83,  SO,  88,  109,  122  and  l-:!2j  was  in  the  public 
use  in  this  country  more  than  one  year  before  the  hling  of  the  EXiAC  application. 

.2  The  subject  matter  set  forth  in  each  of  the  17  representative  claims 
was  on  sale  in  this  country  more  than  a  year  before  the  filing  of  the  EXIAG 
application. 

.3  Eckert  and  Mauchly  did  not  themselves  invent  the  subject  matter  set  forth 
in  at  least  claims  88  and  90  but  instead  derived  knowledge  of  that  subject  matter 
from  John  V.  Atanasoff. 

A  Claims  83,  86  and  88  are  anticipated  by  U.  S.  patent  Xo.  2,624,507  issued  to 
Byron  Phelps. 

.5  Claims  8,  9.  52.  65,  83.  88,  109  and  122  containing  the  word  "pulse,"  and 
Claim  36  containing  the  fully  equivalent  word  "impulse,"  were  improperly 
broadened  in  September  1963  to  cover  a  new  and  previously  unexpressed  inven- 
tion for  the  purpose  and  with  the  effect  of  encompassing  subject  matter  already 
in  the  public  domain,  and  are  invalid  for  late  claiming. 

.6  Claims  8,  9.  52,  55,  56,  57.  65,  69,  75  and  78  are  each  anticipated  )>y  the  printed 
publication  in  this  country  more  than  one  year  prior  to  the  tiling  of  the  EXIAC 
patent  application  of  the  von  Xeumann  First  Draft  of  a  Report  of  the  EDVAC. 

12.3  I  rtnd  and  conclude  that  the  EXIAC  is  invalid  and  unenforceable. 

12.3.1  See  Findings  1.  2.  3,  7  and  10  above  as  establishing  invalidity. 

[39]  12.3.2  Although  not  made  a  basis  for  a  finding  of  undue  delay  such 
as  to  render  the  EXIAC  patent  invalid  for  deliberately  extending  the  expii-ation 
of  a  monopoly,  the  inherent  consecjuences  of  delay  in  issuance  due  to  six  years  ol 
inadequate  preparation  by  SR  and  its  counsel  in  the  SR  v.  BTL  ease,  and  thereby 
the  proceedings  before  the  I'taent  Office  as  set  out  at  Finding  11  above,  render  the 
EXIAC  patent  unenforceable. 

[40]  .1  Where  many  i>ersons  were  at  work  in  the  same  field  and  had  made 
advances  in  the  art,  and  where  the  applicant  learns  of  such  work  and  is  aware 
that  his  original  claims  migh.t  not  cover  the  real  advance  made  by  bis  competitors 
an  intentional  delay  in  the  prosecution  of  the  patent  to  enable  later  changes  in 
the  specification  and  claims  so  that  the  work  of  the  other  inventors  might  be 
covered,  renders  the  patent  invalid. 

[41]  .2  The  patent  laws  are  fcunided  on  pubMc  policy  to  promote  the  progress 
of  science  and  the  useful  arts.  The  public,  therefore,  is  a  most  material  party  to, 
and  should  be  duly  considered  in,  every  application  for  a  patent,  securing  to  the 
individual  a  monopoly  for  a  limited  time,  in  consideration  for  the  teaching  of  the 
results  of  the  exercise  of  Ids  genius  and  skill.  Ru.t  the  arts  and  sciences  will 
certainly  not  be  promoted  by  giving  encouragement  to  inventors  to  withhold 
and  conceal  their  inventions  to  a  time  when  they  may  use  and  apply  them  to 
their  own  exclusive  advantage,  irrespective  of  the  public  benefit,  and  certainly 
not  if  the  inventor  is  allowed  to  conceal  his  invention  to  be  brought  forward  in 
some  later  time  to  thwart  and  defeat  other  inventors  who  have  placed  the  benefit 
of  their  inventions  within  the  reach  and  knowledge  of  the  piilili'-'. 

12.3  3  Although  not  made  a  Imsis  for  a  tindin.sr  of  willful  and  intentional  fraud, 
tlie  various  dei-elictions  of  Eckert  and  Mauchly  and  their  counsel  before  the 
Patent  Office,  as  set  out  at  Finding  13  below,  render  the  EXIAC  patent  unenforce- 
able. 

[421  .1  Whether  the  applicant's  nnsconduct  was  material  in  the  procurement 
of  the  v>atent  is  of  no  conseciuencp.  If  the  confluct  of  the  applicant  is  repreheiisilile, 
it  matters  not  tl'at  it  was  really  unnecessary,  and  the  patent  is  unenforcealile. 

.2  There  is  a  line  between  willful  and  intentional  fraud  which  will  invalidate  a 
patent  and  inequitable  conduct  wln.-li  will  r^uder  it  unenforceable:  incuitable 
conduct  on  the  part  of  an  applicant  in  obtaining  a  patent  is  sufficient  to  dissuade 
a  court  of  equity  from  rendering  aid  in  enforcing  it. 

13.  Fraud  on  Patent  Office 

[43]  13.1  The  c'aini  for  damages  based  on  claimed  violatinns  of  the  antitrust 
laws  be'^ause  of  wi'lful  and  intentional  fraud  on  the  Patent  Office  requires  pr(  of 
by  c'ear  and  convincing  evidence. 

13.2  Paten<^  proceedin.e-s  are  'argely  ex  parte  in  nature. 

13.2.1  The  Patent  Act  provides  : 

40-927—7.5 64 
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The  Commissioner  shall  cause  an  examination  to  be  made  of  the  application 
and  the  alleged  new  invention ;  and  if  on  such  examination  it  appears  that  the 
applicant  is  entitled  to  a  patent  under  the  law,  the  Commissioner  shall  issue  a 
patent  therefor. 

Applications  for  patents  shall  be  kept  in  confidence  by  the  Patent  Office  and  no 
information  concerning  the  same  shall  be  given  without  authority  of  the  applicant 
ov  owner  unless  necessary  to  carry  out  the  provisions  of  any  Act  of  Congress 
or  in  such  special  circumstances  as  may  be  determined  by  the  Commissioner. 

l:!.3  This  has  long  been  an  unfortunate  situation  and  should  be  remedied. 

13.3.1  The  Patent  Reform  Act  of  11)73,  introduced  on  March  22,  1973.  by  Sen- 
ator Phillip  A.  Hart  (D-Mich. )  of  the  Patents,  Trademarks  and  Copyrights 
>Subcommittee  of  the  Senate  Judiciary  Committee,  would  eliminate  ex  parte 
prosecution.  In  his  floor  remarks  introducing  this  legislation.  Senator  Hart  said  : 

The  bill  recognizes  that  the  patent  monopoly  grant  is  a  carefully  delineated 
privilege  designed  to  serve  the  public  interest  in  promoting  the  progress  of 
science  and  useful  arts  and  not  an  unlimited  license  to  the  recipient.  Let  me 
highlight  some  of  the  significant  features  of  the  bill. 

First,  the  Patent  Office  would  be  made  independent  divorcing  it  from  the 
interests  of  the  Commerce  Department. 

Second,  secret  ex  parte  sessions  wherein  interested  parties  and  a  patent 
examiner  decide  tlie  patentability  of  an  idea  would  be  replaced  with  public 
adversary  hearings. 

Tlnrd.  a  Public  Counsel  would  be  installed  in  the  Patent  Office — ^to  argue  for 
the  public  interest  and  to  make  the  Office  itself  simply  judge  instead  of  both  judge 
and  advocate. 

Fourth,  the  Patent  Office  is  given  subpoena,  investigative,  and  research  powers 
so  it  may  independently,  and  with  great  assurance,  determine  the  question  of 
patentability  before — rather  than  after — issuance  of  the  patent. 

Currently,  the  Office  relies  on  information  supplied  by  the  applicant.  Under 
the  present  system,  the  average  patent  receives  a  total  of  about  15  hours  of 
review. 

The  new  procedures  would  allow  a  full  airing  of  the  facts  and  hopefully 
enable  the  Patent  Office  to  deny  patents  that  today  are  being  found  invalid  in  the 
courts  in  such  great  numbers. 

13.4  To  obtain  a  monopoly  which  can  exact  tremendous  tribute  from  the  public 
retpiires  complete  candor  on  the  part  of  applicants  and  tlieir  attorneys. 

13.4.1  The  Patent  Office  does  not  have  full  research  facilities  of  its  own,  and 
it  has  never  been  intended  by  Congress  that  it  should;  in  fact,  the  Patent  Office 
relies  heavily  upon  research  by  applicants. 

13.4.2  By  reason  of  the  nature  of  an  application  for  patent,  the  relationship 
of  attorneys  to  the  Patent  Office  requires  the  highest  degree  of  candor  and  good 
faitli :  and  in  its  relation  to  applicants,  the  Patent  Office  must  rely  upon  their 
integrity  and  deal  with  them  in  a  spirit  of  trust  and  confidence. 

[44]  13.4.3  Those  who  have  applications  pending  with  the  Patent  Office  or 
who  are  parties  to  Patent  Office  proceedings  have  an  uncompromising  duty  to 
report  to  the  Patent  Office  fully  and  fairly  all  facts  whicli  may  affect  the  patent- 
ability of  the  invention:  public  interest  demands  that  all  such  facts  be  submit- 
ted formally  or  informally  to  the  Patent  Office,  for  it  is  only  in  this  way  that  the 
Patent  Office  can  act  to  safeguard  the  public  in  the  first  instance  against  illegal 
patent  monopolies. 

13.4.4  Fraud  in  the  procurement  of  a  patent  includes  not  only  intentional 
misrepresentations,  but  mentional  concealment  of  material  facts. 

13.')  M  and  E  took  oaths  stating  that  they  were  the  sole  inventors,  that  there 
had  l)een  no  public  use  of  the  EXIAC  before  the  critical  date,  and  that  the 
EXIAC  was  not  on  sale  before  the  critical  date. 

13..".1  One  such  oath  was  the  oath  of  .Tune  19,  1947,  which  was  filed  with  the 
EXIAC  patent  application  on  June  26, 1947. 

13. .5. 2  Another  such  oatli  was  the  oath  with  the  Rule  131  affidavit  filed  on 
Seiitember  16,  1963,  after  Eckert  and  ^Nlauchly  had  been  made  aware,  in  the 
IBM  attempts  to  institute  Patent  Office  public  use  proceedings  and  in  the  BTL 
litigation,  that  the  EXIAC  machine  had  been  in  public  use  and  on  sale  prior  to 
the  critical  date. 

13.6  M  and  E  knew  of  the  Los  Alamos  use  of  tlie  EXIAC,  though  permission 
for  its  use  was  not  asked  of  them. 

13.6.1  Eckert  and  Mauclily  have  l)een  aware  since  194.1  that  the  Los  Alamos 
calculations  were  an  important  and  succe.ssful  use  of  the  ENIAC  machine. 
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13.6.2  Commencing  in  1946,  lawyers  acting  in  the  interest  of  Eckert  and 
Mauchly  liave  been  aware  that,  when  the  Los  Ahimos  culeulation.s  were  put  on 
the  ENIAC  machine  in  1945,  it  was  the  first  time  that  the  machine  as  a  whole 
was  being  used ;  that  it  was  fully  expected  that  the  problem  would  be  solved ;  and 
tliat  it  was  solved. 

13.6.3  Eckert  and  Mauchly  have  sworn  on  behalf  of  SR  and  themselves  that 
various  EXIAC  patent  claims  were  actually  reduced  to  practice  at  the  time  of  or 
prior  to  the  use  of  the  ENIAC  machine  to  perform  the  Los  Alamos  calculations. 

13.6.4  In  the  brief  in  BTL  interference  No.  So,S09.  submitted  in  19.54,  lawyers 
for  Eckert  and  Mauchly  characterized  the  Los  Alamos  calculations  as  an  ex- 
tensive problem  which  was  successfully  worked  out  on  the  ENIAC  machine. 

13.6.5  It  was  only  after  the  issue  of  public  use  of  the  ENIAC  machine  had 
been  raised  in  1956  and  1959  by  the  IBM  Public  Use  Petitions  that  SR  reversed 
the  earlier  position  of  claiming  reduction  to  practice  at  or  before  the  Los  Alamos 
calculations  and  contended  instead  that  the  ENIAC  machine  and  hence  the  in- 
vention it  embodied  was  not  reduced  to  practice  until  August,  1946. 

13.6.6  At  the  time  that  SR  lawyers  drafted  affidavits  for  the  signatures  of  Los 
Alamos  personnel  Metropolis  and  Fraukel,  which  contended  that  they  were  not 
interested  in  answers  to  practical  problems  and  had  not  obtained  any  useful  re- 
sults, they  had  already  been  otherwise  informed  by  the  Los  Alamos  Laboratory 
that  the  calculations  were  in  fact  a  substantial  effort  which  successfully  nad  sat- 
isfactorily solved  specified  problems  and  that  the  results  did  not  lie  dormant. 

13.6.7  The  use  of  the  ENIAC  machine  by  the  Los  Alamos  Laboratory  personnel 
was  not  under  the  control  of  Eckert  and  Mauchly. 

13.6..S  Eckert,  in  sworn  testimony  in  interference  No.  85,809,  was  asked  if  the 
Los  Alamos  problem  was  satisfactorily  worked  out  on  the  machine.  He  said : 

"Yes. 

"The  problem  consisted  of  several  hundred  runs.  Each  run  in  itself  lasted  per- 
haps 20  minutes.  Each  of  these  runs  were  related  to  the  next  run  so  that  the 
previous  run  had  to  be  satisfactorily  completed  before  the  next  run  could  be 
undertaken. 

•Eaeli  run  in  fact  run  twice,  the  results  punched  into  punch  cards,  the  punch 
cards  put  into  a  reproducer,  what  is  known  as  a  comparing  board,  and  the  two 
runs  checked  against  one  another  for  consistency.  Then  every  few  runs  a  test 
problem  which  ascertained  that  the  machine  was  functioning  correctly  was  also 
run,  so  that  the  problems  were  in  effect  tests  for  self-consistency,  errors  of  a 
permanent  nature,  and  errors  of  an  intermittent  nature.  *  *  * 

••Incidentally,  this  problem  was  sufficiently  classified  that  Dr.  Goldstine  and 
myself,  plus  the  two  men  from  the  other  agency  who  ran  the  problem,  were  the 
only  people  who  were  aware  of  the  nature  of  the  problem  at  the  Moore  School." 

13.6.9  Eckert,  in  sworn  testimony  in  interference  No.  85.809  summarized  in 
SR's  interference  brief,  testified  that  "the  difficulties  were  not  with  the  machine 
br.t  with  the  mathematical  nature  of  the  problem  and  the  mistakes  of  the  mathe- 
maticians who  designed  the  problem  for  the  machine." 

13.7  They  appear  not  to  have  known  of  the  results  obtained. 

13.8  In  view  of  their  lack  of  knowledge  of  the  problem  solved  and  the  results 
obtained,  they  may  have  acted  in  good  faith. 

13.9  M  and  E  knew  of  the  public  demonstrations  in  February  1946,  and  that 
prol)lems  were  put  on  the  ENIAC  and  solved,  but  may  have  acted  in  good  faith 
in  this  regard  in  that  the  circuit  designs  were  classified. 

13.9.1  Army  Ordnance  sufficiently  declassified  the  ENIAC  machine  prior  to  the 
press  demonstration,  dedication  and  open  house  in  February,  1946,  in  order  to  give 
wide-spread  publicity  to  the  machine  so  that  persons  interested  in  such  devices 
would  be  allowed  to  know  all  details  in  connection  with  it. 

13.9.2  The  original  4926  contract,  all  supplements  and  change  order  thereto, 
and  the  ENIAC  project  were  from  the  inception  Government  classified  "con- 
fidential". 

13.9.3  The  ENIAC  and  EDVAC  projects  were  still  classified  "confidential"  on 
■October  1."..  1945,  when  a  meeting  on  computing  methods  and  devices  was  held 
nt  the  Ballistic  Research  Laboratory.  At  the  October  15,  1945,  BRL  meeting,  it 
was  stated  : 

.1  that  a  number  of  academic  institutions  as  well  as  other  government  agencies 
were  beginning  to  display  the  greatest  possible  interest  in  new,  high-speed  com- 
puting machines  along  the  lines  pioneered  by  the  Ordnance  Department ; 

.2  that  in  order  to  be  of  service  to  universities  and  the  Navv.  as  soon  as  prac- 
ticable, the  ENIAC  and  EDVAC  were  to  be  declassified  and  all  pertinent  infor- 
mation on  the  machines  made  available  to  the  country  at  large ; 
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.3  that  anything  less  than  a  free  exchange  of  information  on  high-speed  com- 
puting machines  would  be  detrimental  to  the  best  interest  of  the  United  States ; 
and 

.4  that  as  soon  as  the  ENIAC  was  successfully  working,  its  logical  and  opera- 
tional characteristics  would  be  completely  declassified,  and  sufficient  pr.blicity 
would  be  given  to  the  machine  in  order  that  those  who  were  interested  in  such 
devices  would  l)e  allowed  to  know  all  details  in  connection  with  it. 

13.!).4  In  a  December  7,  1J>15,  meeting  on  EXIAC  and  EUVAC  at  the  Ballistic 
Research  Laboratory,  it  was  agreed  that  the  ENIAC  would  l)e  declassitied  as  soon 
as  possible,  and  detailed  plans  were  made  for  the  dedication  ceremony  of  the 
EXIAC  machine. 

13.y.5  Ordnance  Committee  Memorandum  29!>04,  which  was  read  for  record 
before  the  Ordnance  Committee  on  December  20.  11)45,  rechissifled  the  EXIA(' 
project;  on  January  4,  1!)46,  a  copy  of  Ordnance  Committee  Memorandum  2i)!)04 
was  sent  to  Goidstine  by  Gillon  with  tlie  explanation  that  the  item  would  facili- 
tate existing  work  on  publicity  for  tlie  EXIAC. 

13.9.6  In  February,  1946,  when  Army  Ordnance  held  a  press  demonstration, 
dedication  and  open  house  of  the  EXIAC  machine,  persons  attending  the  cere- 
monies were  allowed,  by  reason  of  the  reclassitication  of  the  EXIAC  machine,  to 
view  it  and  its  operative  parts  and  units  in  actual  problem  solving  operation  and 
their  questions  concerning  its  performance  capabilities  and  design  princip.es  were 
answered. 

13.10  M  and  E  knew  of  the  running  of  the  Hartree  problem,  but  again  were 
possibly  unaware  (»f  the  results  obtained  and  may  thus  have  acted  in  good  faith. 

13.11  M  and  E  were,  of  course,  bound  by  the  actions  of  their  lawyers. 

13.12  There  appears  to  have  been  suppression  of  rlie  Hartree  notes  or  letters 
or  results  by  counsel  for  applicants  who  appeared  before  the  Patent  Office  and 
the  District  Court. 

13.12.1  In  1961,  documents  describing  details  of  the  Hartree  problem  were  with- 
held by  SR  from  Beil  Telephone  Laboratories,  and  were  not  offered  in  evidence 
before  the  District  Court  for  the  Southern  District  of  Xew  York  in  SR  v.  BTL. 

13.12.2  On  June  24,  1955,  SR  patent  agent  Charles  p:nglish  wrote  to  T.  H. 
Tliiemann,  in  England,  seeking  his  aid  in  collecting  diaries,  programming  notes, 
and  other  such  records  pertaining  to  Hartree's  11K16  use  of  the  EX'IAC  machine. 

13.12.3  English  indicated  that  this  course  of  action  to  obtain  Hartree's  original 
records  was  suggested  by  Hartree  "when  he  discussed  the  matter  with  Dr. 
^Mauchly,  of  this  company." 

13.12.4  On  August  8,  1956,  a  year  after  the  original  inquiry  by  English,  Hartree 
wrote  to  SR's  London  office  enclosing  :  (a  )  Hartree's  original  programming  sheets, 
(b)  a  page  of  notes  attached  to  the  program  sheets  which  Hartree  had  written  in 
order  to  point  out  how  the  specific  information  recjuested  could  be  found  on 
these  sheets  and  (c)  a  published  paper  entitled  The  Laminar  Boundary  Layer  in 
Compressible  P^low,  by  W.  F.  Cope  and  D.  R.  Hartree,  F.R.S.,  Royal  Society  of 
London  Philosophical  Tran.sactions,  Series  A  (publislied  June  22,  1948,  manuscript 
received  May  13,  1947). 

13.12.5  On  August  27,  1956,  the  material  which  had  been  sent  by  Hartree  was 
forwarded  to  patent  agent  English  by  John  C.  Sims.  Jr.,  or  SR,  with  the  suggestion 
that  it  be  in  turn  forwarded  to  one  of  SR's  patent  attorneys.  William  I).  Hall,  at 
an  early  date  so  that  Hall  could  evaluate  it  in  connection  with  his  work  on  a 
Patent  Office  interference  involving  the  EXIAC  patent  application. 

13.12.6  On  Ajn-il  3,  1958,  Englisli  forwarded  the  Hartree  letter,  original  notes, 
and  published  paper  to  Hall,  stating  that  Mauchly  believed  that  the  problem 
which  ILirtree  ran  on  the  EXIAC,  and  which  was  described  in  the  Hartree/Cope 
published  )tai)er,  had  lieen  Problem  No.  4  on  the  EXIAC  machine. 

13.12.7  The  progranuning  sheets  received  by  SR  and  Hall  from  Hartree  dc- 
.scrilied  how  the  EXIAC  machine  was  connected  in  the  spring  of  194(5  to  calculate 
the  null-order  functions  of  Hartree's  work;  the  relevant  pages  of  Hartree's  jiub- 
lished  paper  to  this  effect,  as  sent  by  him,  had  been  hand  marked  by  Hartree 
personally. 

13.12.8  Since  August  8,  1956.  to  date.  SR  has  been  in  possession  of  these  mate- 
ria's  supplied  by  Hartree  relative  to  his  u.se  of  the  P]XIAC  machine  before  the 
critical  dale. 

13.12.9  From  1956  to  1963,  SR  was  in  litigation  with  BTL.  and  Hall  was  an 
attorney  of  record  for  SR. 

13.12.10  In  the  1956^63  SR-BTL  litigation,  the  question  of  whether  or  not  the 
EXIAC  macliine  had  been  in  public  use,  so  as  to  bar  the  issuance  of  any  valid 
patent,  was  in  direct  controversy. 
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13.12.11  Tn  the  SR-BTL  litigation,  on  November  29,  1960,  BTL  served  upon  SR 
and  its  individual  co-defendants,  Mauclily  and  Eckert,  a  set  of  interrogatories,  in- 
eluding  Interrogatories  l.">  to  20,  specilicaliy  seeking  information  with  respect  to 
certain  problems,  including  the  Hartree  problem  "No.  4"  run  on  the  ENIAC 
machine. 

13.12.12  The  answer  to  Interrogatories  15  to  20  was  given  and  signed  on 
February  17,  1961,  by  each  of  the  individuals,  Mauchly  and  Eckert,  and  an 
officer  of  Sperry  Rand. 

13.12.13  In  this  answer,  ,SR  did  not  identify  either  Ilartree's  published  paper 
as  marked  by  him  or  his  programming  sheets  and  explanatory  letter  and  note, 
or  the  correspondence  relating  to  it. 

13.12.14  The  scope  of  BTL's  Interrogatories  15  to  20  necessarily  rcfpiired 
the  identitication  of  all  of  these  Hartree  materials. 

13.12.15  On  January  14.  1!K!0,  Hall  iiled  an  opposition  brief  in  the  IBM 
attempted  public  use  proceeding  before  the  Patent  Office,  attacking  the  de.scrip- 
lion  Goldstine  had  given  of  the  Hartree  problem  in  an  affidavit,  although  the 
description  was  corroborated  by  the  documentation  from  Hartree  then  in  Hall's 
piissession.  Hall  charged  that  Goldstine's  description  of  the  Hartree  problem 
was  based  on  hearsay,  and  that  "unfortunately,  Hartree  is  dead,  so  rebuttal  is 
not  easy." 

13.12.16  Only  certain  of  the  evidence  held  by  SR  concerning  Hartree's  use 
of  the  ENIAC  machine  was  placed  before  Judge  Dawson  through  the  affidavits 
and  or  deposition  testimony  of  the  following:  Herman  Goldstine,  John  Hol- 
berton.  Frances  Holberton,  Kathleen  Mauchly,  Jean  Bartik,  Homer  Spence. 

13.12.17  SR"s  advocacy  against  the  Hartree  work  as  a  public  use  of  the  EXIAC 
machine  was  made  despite  knowledge  of  facts  and  possession  of  unproduced  rele- 
vant documents  to  the  contrary. 

13.13  The  record  may  support  the  running  of  other  problems  of  use  of  the 
EXIAC  before  the  running  of  problem  No.  9  upon  which  defendants  rely  as  the 
iirst  proldem  run  and  solved. 

13.13.1  For  example,  in  addition  to  Los  Alamos  and  Hartree,  Harry  Huskey 
operated   the  ENIAC  machine  in  April.   1946,  as  set  out  under  1.1.7.8  above. 

13.14  It  appears  that  attorney  Libman,  who  was  primarily  responsible  for 
the  pi-eparati(m  of  the  application,  knew  in  November  1946  that  the  EXIAC 
bad  been  in  public  use  since  Decemljer  10,  1945. 

13.14.1  Army  Ordnance  patent  attorneys  began  consideration  of  filing  EX'IAC 
patent  applications  in  early  1944.  and  worked  on  application  material  pertinent 
to  EDVAC  and  EXIAC  intermittently  from  1944  through  the  June  26,  1947, 
filing  date  of  the  EXIAC  application. 

13.14.2  On  February  25.  1944,  Eckert  and  Brainerd  met  with  Gillon  and  Majors 
Windham  and  Ruestow  of  the  Army  Ordnance  legal  branch  to  discuss  the  trans- 
niittal  of  detailed  disclosure  information  for  the  patenting  of  EXIAC  project 
inventions:  as  a  result,  the  Army  Ordinance  patent  l.'ranch  midertook  the  prepa- 
ration of  a  patent  application  to  cover  inventions  made  imder  the  4926  contract. 

13.14.3  In  August,  1944.  further  EXIAC/EDVAC  meetings  between  Eckert. 
Mauchly  and  the  Ordnance  patent  attorneys  were  held  in  AVashington,  and 
Army  Ordnance  patent  attorney  Horace  AVoodward  began  preparation  of  at 
least  one  patent  application  on  the  EXIAC  machine  in  September  1944:  by  late 
1944.  Ordnance  patent  attorneys  had  prepared  at  least  two  patent  application 
drafts   on   EXIAC/EDVAC  subject  matter  and  delivered  them  to  INIauchly. 

13.14.4  On  .Tune  28,  1945,  ^lax  IJbman  was  assigned  by  Army  Ordnance  as  the 
attorney  to  complete  the  patent  applications  which  had  been  started  by  Wood- 
ward more  than  one  year  before. 

13.14.5  Libman  was  directed  to  devote  his  full  time  to  the  preparation  of  the 
p]XIAC  application,  and  to  begin  "from  scratch"  witliout  using  the  parts  of  the 
EX'IAC  application  Woodward  had  previously  prepared. 

13.14.6  In  addition  to  the  Army  Ordnance  patent  attorneys,  Libman  and 
Woodward.  Eckert  and  Mauchly's  personal  patent  counsel.  George  E.  Smith, 
was  also  given  copies  of  the  EXIAC  Final  Report  so  that  he  could  help  in 
preparing  the  patent  application. 

13.14.7  Tn  the  late  fall  of  1946.  Libman  through  Ke.ssenich  asked  the  Moore 
School  in  supply  information  indicating  when  public  use  of  the  ENIAC 
machine  began. 

13.14.8  The  Moore  School,  in  response  to  the  Libman-Kessenich  reouest.  in- 
formed Army  Ordnance  and  Kessenich.  by  letter  dated  X'ovember  18.  1946.  that 
successful  operation  of  the  ENIAC  machine  began  with  the  Los  Alamos  cal- 
culations on  December  10,  1945. 
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13.14.9  It  would  not  have  been  possible  for  the  Army  Ordnance  Patent  Sec- 
tion to  have  filed  the  EXIAC  patent  application  prior  to  December  10,  1946, 
after  receiving  the  November  IS,  1946,  answer  to  the  request  for  public  use 
dates. 

13.14.10  Libmau  ncAertheless  proceeded  on  the  clearly  erroneous  assumption 
that  there  had  been  no  public  use  of  the  ENIAC :  he  did  not  interview  anyone 
at  the  Moore  School,  or  do  any  further  investigating  of  fact  or  law  but  decided 
there  had  been  no  public  use  on  the  sole  ground  that  he  personally  deemed  it 
doubtful  that  a  pilot  model  of  a  machine  could  be  in  public  use. 

IS.l.'i.  Public  use  was  at  issue  before  the  Patent  Office  in  two  petitions  filed 
by  IBM. 
13.15.1  One  such  petition  was  filed  on  July  1, 1946. 
13.15.2  The  second  petition  was  filed  on  February  20, 1959. 

13.16  The  first  was  ruled  to  be  premature  and  in  the  second,  after  an  adverse 
ruling  by  the  assistant  commissioner,  no  further  proceedings  were  had. 

13.16.i  See  13..34.5  and  13.34.25,  infra. 

13.17  The  question  of  public  use  was  also  an  issue  in.  SR  v.  BTL,  but  litigated 
without  any  kind  of  a  trial. 

13.17.1  Although  Patent  Office  procedings  are  in  general  ex  parte,  the  ENIAC 
patent  application  was  involved  in  numerous  adversary  proceedings  :  eleven  inter- 
ferences, IBM's  public  use  petitions,  and  the  litigation  with  Bell  Telephciue 
Laboratories  in  the  U.S.  District  Court  for  the  Southern  District  of  New  York. 

13.17.2  The  controversy  which  led  to  that  trial  began  in  the  Patent  Office  in 
1952  over  the  issue  of  priority  of  invention  between  ENIAC  and  a  1042  BTL 
automatic  electronic  digital  computer,  and  ended  in  the  Southern  District  of 
New  York  with  the  BTL  and  SR  litigation  on  the  question  of  public  use. 

1.3.17.3  On  July  1.  lUGl.  prior  to  the  SR  v.  BTL  trial,  Western  Electric  Companj- 
(acting  for  the  Bell  System,  including  BTL)  and  SR  executed  a  complete  cross- 
license  of  all  their  patents  and  applications  (including  EDP  patents  and  patent 
applications). 

13.17.4  The  Agreement  had  the  effect  of  mooting  BTL's  attack  on  the  validity 
of  Sperry  Rand's  ENIAC  patent  application  and  put  BTL  in  a  position  in  wliich 
it  had  nothing  to  gain  and  patent  protection  to  lose  by  establishing  the  invalidity 
for  the  ENIAC  patent. 

13.17.5  BTL  did  not  pursue  the  public  use  issue  vigorously  in  the  SR  v.  BTL 
ca.se  after  the  execution  of  the  July,  1961,  Agreement ;  at  the  time  when  the 
question  of  the  public  use  was  submitted  in  the  fall  of  1961,  BTL  had  no  real  or 
legal  interest  in  establishing  public  use. 

13.17.6  BTL's  internal  memoranda  indicate  that  it  desired  to  complete  the  SR 
V.  BTL  litigation  at  the  least  expense  and  with  the  least  possible  amount  of  effort : 
BTL  submitted  its  evidence  in  affidavits  and  deposition  transcripts  with  no  live 
testimony  in  open  court. 

13.17.7  Most  of  the  volume  of  the  .stipulated  evidence  in  the  SR  v.  BTL  trial 
did  not  bear  on  the  public  use  issue  at  all,  but  instead  boi'e  on  the  priority  issue 
which  had  previously  been  eliminated  from  the  case  by  agreement. 

13.17.8  After  Judge  Dawson  incorrectly  found  no  iiublic  use  on  the  scanty  evi- 
dence before  him,  BTL  pursued  an  appeal  to  the  Court  of  Appeals  for  the  Second 
Circuit  which  dismissed  it  because  the  case  had  been  rendered  moot  by  the  execu- 
tion of  the  patent  cross-license  between  Western  Electric  and  Sperrv  Rand  on 
July  1,  1961. 

13.18  Though  I  have  found  that  the  ENIAC  was  on  sale  before  the  critical  date 
and  that  M  and  E  attempted  its  commercialization,  it  may  be  that  M  and  E 
acted  in  good  faith  in  that  they  did  not  know  what  on  sale  meant. 

13.19  The  work  of  Atanasoff  was  current  and  was  of  great  importance  to  M. 

13.19.1  Detailed  findings  and  conclusions  concerning  the  work  of  Atanasoff  and 
John  Mauchly's  knowledge  of  that  work  have  previously  been  set  forth  under 
Finding  3,  above. 

13.19.2  Prior  to  his  visit  to  Ames,  Iowa,  Mauchly  had  been  broadly  interested 
in  electrical  analog  calculating  devices,  but  had  neither  conceived  nor  built  any 
electronic  digital  calculating  device. 

13.19.3  In  a  letter  dated  June  29,  1941,  to  H.  Helm  Clayton,  John  Mauchly 
described  Atanasoff's  work,  and  its  relationship  to  Mauchly's  prior  thinking, 
as  follows : 

"Immediately  after  commencement  here,  I  went  out  to  Iowa  State  University 
to  see  the  computing  device  which  a  friend  of  mine  is  constructing  there.  His 
machine,  now  nearing  completion,  is  electronic  in  operation,  and  will  solve  within 
a  very  few  minutes  any  system  of  linear  equations  involving  no  more  than 
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thirty  variables.  It  can  be  adapted  to  do  the  job  of  the  Bnsh  differential  analyzer 
mure  rapidly  than  the  Bush  machine  does,  and  it  costs  a  lot  less.  My  own  com- 
puting? devices  use  a  ditt'erent  principle,  more  likely  to  fit  small  computing  job^:."' 

13.19.4  After  his  visit  with  Atanasoff,  Mauchly  left  his  employment  at  Ursinus 
College  and  joined  the  staff  of  the  Moore  School  of  Electrical  Engineering  at  the 
University  of  Pennsylvania. 

13.19.5  Mauchly  took  a  short  course  in  electronics  at  the  Moore  School  and 
then  joined  the  faculty,  during  which  time  he  began  to  consider  applying  his 
understanding  of  the  new  impulse  or  digital  principles  he  had  been  taught  by 
Atanasoff. 

]3.r.).()  On  September  30,  1941,  Mauchly  wrote  to  Atanasoff  from  the  Moore 
School : 

"A  number  of  different  ideas  have  come  to  me  recently  anent  computing  cir- 
cuits— some  of  which  are  more  or  less  hybrids,  combining  your  methods  with 
other  things,  and  some  of  which  are  nothing  like  your  machine.  The  question 
in  my  mind  is  this :  Is  there  any  objection,  from  your  point  of  view,  to  my  liuild- 
ing  Slime  ^ort  of  computer  which  incorporates  some  of  the  featxires  of  your 
machine?  For  the  time  being,  of  course,  I  shall  be  lucky  to  find  time  and  material 
to  do  more  than  merely  make  exploratory  tests  of  some  of  my  different  ideas, 
with  the  hope  of  getting  something  very  speedy,  not  too  costly,  etc. 

"Ultimately  a  second  question  might  come  up,  of  course,  and  that  is.  in  the 
event  that  your  present  design  were  to  hold  the  field  against  all  challengers,  and 
I  got  the  Moore  School  interested  in  having  something  of  the  sort,  would  the  way 
be  open  for  us  to  build  an  'Atanasoff  Calculator'  (a  la  Bush  analyzer)  here?" 

13.19.7  Dr.  Atana.soff  responded  that,  while  he  had  no  qualms  about  having 
disclosed  his  ideas  to  Mauchly,  he  did  not  wish  to  have  his  concepts  made  public 
until  adequate  steps  had  been  taken  to  obtain  patent  protection  for  his  ideas. 

13.20  The  latter  had  further  contact  with  Atanasoff  in  1944  and  invited  him  to 
the  public  demonstrations  in  February  1946. 

13.20.1  The  April.  1943,  proposal  for  the  ENIAC  contract  referred  ot  the 
Atanasoff  work,  but  did  not  identify  it. 

13.20.2  In  August,  1944,  Eckert  and  Mauchly  visited  with  Atanasoff  on  the  same 
day  they  began  the  process  of  filing  patent  applications  involving  subject  matters 
which  stemmed  from  Atanasoff's  prior  work. 

13.20.3  The  apparent  purpose  of  this  visit  to  Atanasoff  in  1944  was  to  seek  hsi 
assistance  in  the  perfection  of  the  recirculating  delay  line  memory  for  EDVAC. 

13.20.4  The  purpose  of  Eckert  and  Mauchly's  visit  with  Ordnance  patent 
lawyers  on  the  same  day  was  to  lay  plans  for  making  patent  claims  to  EXIAC 
and  EDVAC  inventions,  including  the  recirculating  memory. 

13.20.5  Neither  Eckert  nor  Mauchly  disclosed  Atanasoff's  work  to  their  attor- 
neys prior  to  filing  the  ENIAC  patent  application. 

13.21  If  Atanasoff  had  proceeded  in  1942  or  1943  to  file  a  patent  application,  the 
information  in  the  application  would  have  been  available  to  the  Patent  Office. 

13.21.1  The  ABC  was  described  in  a  definitive  manuscript  and  in  a  draft  patent 
applicaticm  specification  which  was  prepared  by  Clifford  Berry  but,  because  it  was 
never  filed,  the  Patent  Office  had  no  means  by  which  it  could  have  become  aware 
of  the  ABC  or  of  Mauchly's  prior  knowledge  of  the  ABC. 

[4.5]  13.22  Complete  candor  with  and  disclosure  to  the  Patent  Office  is 
required. 

13.23  At  the  same  time,  knowledge  of  the  applicant  may  come  from  a  variety  of 
sources  and  from  many  yeai's  of  education  and  experience. 

13.24  What  should  l)e  disclosed  to  the  Patent  Office  as  possible  sources  of  inven- 
tion, prior  art  or  derivation  must  in  some  degree  be  left  to  the  judgment  and 
conscience  of  the  applicant. 

13.25  M  may  in  good  faith  have  believed  that  the  mon.strous  machine  he  helped 
create  had  no  relationship  to  the  ABC  or  Atanasoff. 

13.25.1  Mauchly  may  in  good  faith  have  believed  that  he  did  not  derive  the  sub- 
ject matter  claimed  in  the  ENIAC  patent  from  Atanasoff.  In  September,  1944,  he 
wrote  a  summary  of  the  situation  as  he  then  saw  it:  "I  though* t)  his  (Atana- 
soff's) machine  was  very  ingenious,  but  since  it  was  in  part  mechanical  (involv- 
ing rotating  commutators  for  switching  it  was  not  by  any  means  what  I  had  in 
mind." 

13.25.2  Atanasoff  saw  the  ENIAC  machine  as  it  existed  on  October  26,  1945, 
and  in  early  1946  exten.sive  publicity  was  given  to  the  ENIAC  project,  acknowl- 
edging Eckert  and  Mauchly  as  the  inventors,  but  Atanasoff  did  not  assert  that 
the  ENIAC  maehiue  included  anvthing  of  his  until  two  decades  later. 
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13.25.3  Of  the  17  claims  of  the  ENIAC  patent  at  issue  in  this  suit.  Honeywell 
lias  failed  to  prove  the  readability  of  claims  8,  9,  36,  52,  55,  56,  57,  65,  69,  75,  78,  83, 
•86,  109,  122  and  142,  or  any  of  them,  on  AtanasofC's  machine  or  any  other  work  of 
Atanasoff. 

13.26  M  and  E  have  maintained  that  they  were  the  sole  co-inventors  of  the 
EXIAC. 

13.26.1  Eckert  and  Mauchly  each  signed  sworn  oaths  to  that  effect  on  July  19, 
1947,  and  again  on  September  11,  1963. 

13.27  The  fact  that  E  directed  inquiries  to  other  members  of  the  group  or  team 
-would  indicate  that  he  felt  that  others  had  made  contributions. 

13.27.1  By  August,  1945,  Eckert  and  Mauchly  informed  Army  Ordnance  patent 
attorneys  that  they  were  the  inventors  of  all  inventions  arising  out  of  the  1926 
-contract. 

13.27.2  Eckert  and  Mauchly  first  designated  themselves  as  co-inventors  without 
the  prior  consent  or  knowledge  of  the  University  of  Pennsylvania. 

13.27.3  Ordnance  lawyers  never  questioned  this,  and  never  interviewed  any 
other  members  of  the  ENIAC  team  to  confirm  or  alter  this  representation. 

13.27.4  In  September.  1944,  Eckert,  without  authority  from  the  Moore  School, 
wrote  letters  to  each  Moore  School  engineer  who  participated  in  the  ENIAC 
■design  asking  each  man  to  identify  any  features  of  the  ENIAC  machine  to  which 
he  claimed  inventorship. 

13.27.5  Eckert  was  not  authorized  by  the  Moore  School  or  the  University  of 
Pennsylvania  to  write  the  letters. 

13.27.6  Dr.  Brainerd  reprimanded  Eckert  for  sending  the  letter  and  told  Eckert 
that  the  letter  would  be  interpreted  as  a  request  for  a  waiver  of  patent  rights  as 
&  natural  act  of  loyalty  to  the  Moore  School  in  a  cooperative  spirit. 

13.27.7  At  least  one  of  the  members  of  the  Moore  School  team,  T.  Kite  Sharp- 
less,  notified  Eckert  that  he  believed  he  had  made  inventive  contributions  to  the 
design  of  the  ENIAC  machine  and  to  the  design  of  the  acoustic  delay  line  memory 
later  used  in  the  EDVAC. 

13.27.8  Robert  F.  Shaw  also  informed  Eckert  that  he  claimed  inventorship 
to  some  features  of  the  ENIAC  machine. 

13.27.9  In  March.  1946,  Sbarpless  wrote  Eckert  for  a  second  time  indicating 
that  Sliarpless  still  believed  himself  to  be  a  co-inventor  to  both  EDVAC  and 
ENIAC  subject  matter. 

13.27.10  Army  Ordnance  patent  attorneys  were  not  informed  about  Sharpless 
and  Sliaw's  claims  as  co-inventors  of  the  ENIAC  ;  Mauchly  told  Army  Ordnance 
that  there  were  no  such  claims,  and  Libman  testified  that  he  relied  on  this 
representation  in  prosecuting  the  application. 

13.27.11  None  of  the  Moore  School  engineers  who  were  members  of  the  team, 
other  than  Eckert  and  Mauchly.  were  interviewed  by  Army  Ordnance  patent  at- 
torneys to  determine  the  actual  inventorship  of  inventions  embodied  in  the 
ENIAC  machine. 

13.28  It  is  unfortunate  that  Sharpless  and  Shaw  and  Burks  could  not  testify. 

13.28.1  T.  Kite  Sharpless  and  Robert  F.  Shaw  were  decreased  at  the  time  of 
trial. 

13.28.2  Arthur  W.  Burks  was  asked  to  testify  by  Honeywell,  which  offered 
to  pay  his  reasonable  expenses,  but  Burks  would  agree  to  testify  only  to  pre- 
determined issues  (as  outlined  in  a  written  "proffert"  filed  on  his  behalf  by  his 
attorney)  :  no  motion  to  intervene  was  filed  by  Burks  and  the  Court  accordingly 
declined  to  invite  him  to  testify  under  the  conditions  expressed. 

13.29  M  and  E  did  not  falsely  claim  to  be  tlie  only  inventors. 

13.29.1  Honeywell  has  not  proven  that  there  were  any  inventors  or  co-inven- 
tors, other  than  Eckert  and  Mauchly,  of  the  sub.iect  matter  claimed  in  the 
ENIAC  patent. 

13.29.2  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that  Eckert 
and  Mauchly.  their  attorneys,  successors  or  assigns,  committed  willful  and  in- 
tentional fraud  on  tlie  Patent  Ofl[ice  in  connection  with  any  alleged  co-inventors  of 
the  subject  matter  claimed  in  the  ENIAC  patent. 

13.30  The  claims  anticipated  and  not  anticipated  were  cited  to  the  Patent 
Office. 

13..30.1  All  of  the  patents  relied  on  by  Honeywell  as  showing  anticipation 
of  claims  of  the  ENIAC  patent  were  considered  by  the  Patent  Office  during  the 
prosecution  of  the  ENIAC  patent  application. 

13.30.2  See  5  and  12  above. 
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13.31  The  First  Draft  Report,  ^Yllich  bars  the  patent,  was  referred  at  one  time 
to  the  Patent  Office  and  seems  to  have  gotten  lost  or  been  misfiled  in  the  Patent 

13.31.1  As  set  out  in  the  Findings  under  7  above,  it  was  concluded  at  the  April 
8,  1947,  meeting,  including  Ecliert,  Mauchly  and  Army  Ordnance  patent  at- 
torneys in  attendance,  that  the  von  Neumann  First  Draft  Report  had  been  pub- 
lished more  than  one  year  prior  to  the  meeting  and  would  bar  patents  for  all 
material  disclosed  by  the  report. 

13.31.2  Of  the  17  claims  of  the  ENIAC  patent  at  issue  in  this  suit,  Honeywell 
has  failed  to  prove  the  readability  of  claims  30,  83,  86,  88,  lUU,  122  and  142,  or  any 
of  them,  on  the  First  Draft  Report. 

13.31.3  On  May  20,  1947,  before  the  EXIAC  patent  application  was  filed.  Army 
Ordnance  patent  attorney  Kessenich  sent  the  Patent  Office  a  copy  of  the  June 
30,  1945,  von  Neumann  report ;  the  transmittal  did  not  indicate  that  the  Army 
Ordnance  Patent  Section  believed  it  to  be  a  publication,  and  did  not  correlate 
the  publication  to  any  specific  patent  application  or  to  the  contemplated  EXIAC 
application;  Kessenich  noted  in  his  cover  letter  to  the  Patent  Office  only  that 
the  report  "may  be  of  interest  to  those  examining  divisions  w-hich  are  concerned 
with  this  subje'ct  matter,  particularly  Div.  23 ;"'  however,  the  transmittal  alone 
was  not  sufficient  to  bring  the  report  before  any  EXIAC  examiner;  Church 
anticipated  this  result  when  he  told  Eckert  and  Mauchly  at  the  April  8,  1947, 
meeting  that  a  patent  examiner  might  not  find  the  report  for  years  if  it  was  not 
brought  to  his  attention. 

13.31.4.  The  von  Neumann  report  was  never  specifically  found  and  cited  by 
any  examiners  who  dealt  with  the  ENIAC  application  ;  nor  was  it  ever  brought  to 
the  attention  of  those  examiners  by  Eckert  and  Mauchly  or  their  attorneys  at 
any  time  during  the  prosecution  of  the  ENIAC  application ;  the  report  was  not 
included  in  the  lengthy  list  of  prior  art  cited  by  Eckert  and  Maiichly  during 
the  only  prosecution  on  the  merits,  which  commenced  with  the  amendment  of 
May  23^  1963 ;  Manny  Pokotilow,  the  patent  examiner  who  conducted  the  exami- 
nation of  the  ENIAC  application  under  pressure  during  its  1963  amendment 
and  thereafter  to  its  issuance,  testified  that  he  never  saw  tlie  First  Draft  Re- 
port until  it  was  shown  to  him  in  the  courtroom ;  the  Court  credits  the  Pokotilovf 
testimony. 

13.32  Church  and  Libman  knew,  or  should  have  known,  that  the  report  was 
a  printed  publication  which  barred  the  patent. 

13.32.1  During  1946,  von  Neumann  submitted  a  copy  of  his  First  Draft  Report 
to  the  Army  Ordnance  patent  attorneys :  Mauchly  had  been  instructed  to  deliver 
the  report  to  these  attorneys  much  earlier,  but  had  not  done  so. 

13.32.2  On  April  1,  1947,  Jules  Warshaw  of  the  Moore  School  staff  met  with 
Mtiuchly  and  with  Kessenich.  Church,  Libman  and  Woodward  (patent  attorneys 
for  Arriiy  Ordnance)  and  told  those  present  about  the  publication  of  the  First 
Draft  Report:  "I  pointed  out  that  this  report  was  unclassified  and  as  such 
had  probably  had  a  general  distribution  such  as  to  make  it  a  publication  in 
the  legal  sense." 

13.32.3  During  the  subsequent  April  8.  1947.  meeting.  Church  and  Libman  both 
agreed  that  the  First  Draft  Report  was  a  printed  publication  under  the  patent 
statute  and  would  be  a  statutory  bar  reference  against  any  application  filed 
thereafter;  Church  stated  at  the  meeting:  "It  is  our  firm  belief  from  the  facts 
that  we  now  have  that  this  report  of  yours  dated  June  30.  1945,  is  a  publication 
*  *  *."  and  Libman  concurred:  "That  [the  report  was  unclassified]  taken  to- 
gether with  widespread  distribution  there  seems  to  be  very  little  doubt  about 
it" :  Eckert  agreed :  "The  puldication  makes  what  is  in  the  report  public 
property." 

13.33  The  fact  that  the  Patent  Office  had  the  report  may  excuse  the  appli- 
cants and  their  counsel. 

13..33.1  Although  the  First  Draft  Report  was  forwarded  to  the  Patent  Office, 
there  is  no  evidence  tliat  any  examiner  responsible  for  the  ENIAC  application,' 
ever  knew  of  the  report,  and  Examiner  Pokotilow  had  no  knowledge  of  it  when 
the  patent  was  granted. 

13.33.2  Contrary  to  Church's  advice  at  tlie  April  8.  1947.  meeting,  Mauchly 
stated  that  inasmuch  as  he  and  Eckert  did  not  publish  or  distribute  the  First 
r)raft  Report,  they  should  try  to  claim  whatever  they  could. 

13.34  There  is  evidence  of  lack  of  good  faith  and  candor  on  the  part  of  counsel 
for  defendants  in  attempting  to  frustrate  the  efforts  of  IBM  and  others  to 
obtain  documents  relating  to  ENIAC  from  the  Government. 
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13.34.1  InfovBiation  which  would  have  otherwise  been  available  from  the  Gov- 
'eriiment  eonceruiug  the  ENIAC  project  was  withheld  at  the  urging  of  counsel 
for  defendants  from  IBM  when  that  company  was  attempting  to  institute  public 
Tuse  proceedings  against  the  ENIAC  patent  application.  Attorneys  for  Reming- 
ton Rand  (later  SR)  served  as  co-counsel  with  attorneys  for  the  Ordnance 
Department,  together  representing  Eckert  and  Mauchly  in  Patent  Office  proceed- 
ings, from  at  least  June  20,  1950,  onward. 

13.34.2  On  October  14,  1955,  IBM  attorney  Charles  P.  Boherg  wrote  a  letter 
asking  that  Army  Ordnance  verify  that  OCM  29904  declassified  the  general  de- 
sign principles  and  the  operational  and  functional  characteristics  of  the  ENIAC. 

13.34.3  On  November  1,  1955,  Army  Ordnance  attorney  Thibodeau  wrote  to 
Bolierg  and  stated  that  "your  information  regarding  the  OC^I  item  referred  to 
in  your  letter  is  incorrect"  ;  Thibodeau  said  that  it  was  OCM  31419,  dated 
Febi-uary  13,  1947,  that  declassified  the  ENIAC  general  principles  of  design  and 
operational  and  functional  characteristics. 

13.34.4  On  June  1,  1956,  IBM  filed  a  petition  for  the  institution  of  public  use 
proceedings  against  the  ENIAC  application  in  the  U.S.  Patent  Office :  until  such 
public  proceedings  use  should  be  allowed  (which  never  occurred),  IBM  had  no 
Tight  to  employ  any  discovery  procedures  such  as  are  provided  in  the  Federal 
Rules  of  Civil  Procedure. 

13.34.5  On  July  18,  1956,  the  Patent  Office  dismissed  IBM's  petition  for  the 
institution  of  public  use  proceedings  filed  on  June  1,  1956,  as  premature  but 
without  prejudice  to  a  subsequent  timely  renewal  following  termination  of  the 
pending  interference  No.  46,576. 

13.34.6  On  December  19,  1955,  IBM  asked  the  Government  for  copies  of  con- 
tract W-670-ORD-4926,  including  all  supplementary  and  amendatory  papers  and 
any  papers  evidencing  a  formal  acceptance  of  the  ENIAC  by  the  Government 
or  a  transfer  of  title  to  the  Government. 

13.34.7  The  4926  contract  (with  supplements)  established  that  title  to  the 
ENIAC  passed  to  the  Government  at  the  time  the  machine  was  completed,  that 
the  time  for  delivery  of  the  ENIAC  was  never  extended  beycmd  December  31, 
1945,  and  that  no  work  on  ENIAC  was  required  to  be  done  under  the  4926 
contract  after  December  31,  1945. 

13.34.8  On  January  18,  1956,  Boberg  stated  in  a  memorandum  that  IBM 
needed  a  copy  of  the  ENIAC  contract  in  order  to  determine  whether  or  not 
there  was  a  sale  of  the  ENIAC  in  the  statutory  sense  more  than  one  year  prior 
to  the  ENIAC  application  filing  date. 

13.34.9  On  February  17.  1956.  Thibodeau  of  Ordnance  notified  IBM  that  its 
request  for  the  contract  had  been  considered,  but  that,  in  accordance  with  Army 
regulations,  it  was  not  available  for  the  purpose  of  assisting  IBM  in  Patent 
Office  proceedings. 

13.34.10  On  February  2,  1956,  IBM  requested  that  Ordnance  supply  a  certified 
copy  of  OCM  item  29904,  dated  December  20,  1945. 

13.34.11  On  February  7,  1956,  IBM  sent  a  telegraphic  message  to  Army  Ord- 
nance, asking  that  its  February  2,  1956,  letter  be  answered,  whereupon  Thibodeau 
informed  IBM  by  telephone  that  its  request  for  OCM  item  29904  was  denied. 

13.34.12  On  February  20,  1956,  IBM  again  wrote  Ordnance,  stating  that  in 
lieu  of  item  29904,  IBM  was  willing  to  accept  from  Ordnance  a  statement  that, 
effective  20  December  1945.  the  general  principles  of  design  and  the  operational 
and  functioiml  characteristics  of  the  ENIAC  equipment  were  unclassified  under 
the  authority  of  OCM  item  29904. 

13.34.13  On  February  28,  1956,  a  conference  was  held  between  Thibodeau  and 
McGee  (of  Ordnance),  and  Boberg  and  Hogan  (attorneys  for  IBM),  in  which 
it  was  pointed  out  by  IBM  that,  if  a  dedication  to  the  public  of  the  inventions 
claimed  in  the  ENIAC  application  because  of  public  use  could  be  shown,  tlie 
claims  being  contested  in  the  IBM-Sperry  Rand  interferences  would  fall  into  the 
public  domain. 

13.34.14  On  February  20,  1959,  IBM,  still  without  the  benefit  of  formal  discov- 
ery procedures  or  access  to  documents  filed  in  other  interferences,  filed  a  renewal 
of  its  petition  for  the  institution  of  public  use  proceedings  in  the  Patent  Office. 

13.34.15  On  June  4,  1959,  First  Assistant  Commissioner  Crocker  of  the  Patent 
Office  directed  the  primary  examiner  of  Division  23  to  make  a  report,  following 
investigation,  of  whether  the  documents  submitted  with  the  renewal  petition 
made  a  prima  facie  showing  of  public  use  of  the  ENIAC  prior  to  the  critical  date. 

13.34.16  On  October  27,  1959,  SR  attorney  Hall  notified  Army  Ordnance  that 
he  had  retained  Thibodeau  (the  ex-government  attorney  who  had  been  respon- 
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sible  for  denying  IBM  access  to  Government  documents),  and  Hall  told  Army 
Ordnance  that  Thibodeau  would  help  SR  secure  information  from  Army  Ord- 
nance to  help  SR  win  any  or  all  ENIAC  interferences  and  public  use  proceedings 
connected  therewith. 

13.34.17  Remington  Rand  (later  SR)  had  previously  retained  Libman  (at 
least  as  early  as  September  22,  1952)  he  having  been  the  Army  Ordnance  attorney 
who  prepared  and  filed  the  ENIAC  application  as  attorneys  for  Eckert  and 
Mauchly. 

13.34.18  On  October  30,  1959,  attorney  Rotondi  of  Army  Ordnance  recom- 
mended that  Thibodeau,  as  well  as  Hall,  be  permitted  fi'ee  access  to  all  the  im- 
classified  Army  Ordnance  files  pertinent  to  the  ENIAO  interference  and  public 
use  proceedings. 

13.34.19  On  November  2,  1959,  Hall  prepared  an  affidavit  for  signing  by 
George  E.  Stetson  of  Army  Oi'dnance  for  use  in  the  public  use  proceedings,  in 
which  Stetson  swore  that  the  absence  of  documentation  on  use  of  the  ENIAC 
machine  was  of  negative  significance  to  any  contention  of  public  use  because  the 
use  of  ENIAC  by  non-Ordnance  Department  personnel  would  have  been  accom- 
panied liy  communications  between  such  parties  and  Army  Ordnance  and  by 
other  documentation,  all  of  wiiich  would  be  matters  of  I'ecord  in  the  Ordnance 
Department  if  such  had  ever  occurred. 

13.34.20  The  November  2.  1959,  SR  memorandum  in  opposition  to  the  IBM 
renewed  public  use  petition  also  stated  that  SR  had  filed  certified  copies  of  actual 
orders  issued  by  the  Army  setting  forth  the  military  classification  of  the  ENIAC 
project  throughout  the  entire  period  in  question,  even  though  SR  had  never  filed 
OCM  29904,  and  a  copy  of  it  had  been  denied  to  IBM  by  Army  Ordnance. 

13.34.21  On  November  5,  1959,  A.  C.  Lazure,  an  Army  Ordnance  attorney, 
stated  that  SR  should  be  given  whatever  assistance  is  available  in  the  files  of 
Ordnance,  but  that  IBM's  request  for  information  should  continue  to  be  denied. 

13.34.22  On  November  fi,  1959,  McGee  of  Ordnance  informed  Ostmann,  IBM's 
Washington  counsel,  by  telephone  that  its  request  for  certified  document  c<»pies 
was  denied. 

13.34.23  On  November  12,  1959,  Hall  recorded  in  writing  his  previous  advice 
to  Army  Ordnance  as  to  why  it  .should  not  assist  IBM  in  the  Patent  Office  pui)lic 
use  proceeding  involving  the  ENIAC,  but  rather  should  assist  and  make  avail- 
able Government  documents  only  to  SR  to  assure  that  the  P]XIAC  patent  appli- 
cation remained  pending  and  ultimately  issued  into  a  patent. 

13.34.24  On  December  14,  1959,  Hall  filed  a  reply  memorandum  in  opposition 
to  the  IBM  renewed  public  use  petition,  pointing  out  that  IBM  had  been  unable 
to  refer  to  (1)  a  single  leak  in  the  Government's  security  order,  (2)  the  name 
of  a  single  person,  not  under  injunction  to  secrecy,  who  either  received,  or  had 
available  to  him,  any  information  about  any  novel  circuit  of  the  ENIAC,  (3)  a 
single  practical  problem  that  was  put  to  the  machine  because  someone  wanted  to 
know  the  answer  to  it,  (4)  a  single  answer  that  was  cliecked  and  found  correct, 
(5)  a  .single  instance  in  which  anybody  connected  with  the  project  attempted  to 
make  a  single  penny  profit  from  any  alleged  use  of  the  machine.  (6)  a  single 
mention  of  any  particular  part  of  the  ENIAC,  allegedly  involved  in  the  demon- 
stration. (7)  a  single  allegation,  other  than  hearsay,  implying  that  the  machine 
was  beyond  the  test  stage,  (8)  a  single  document,  indeed  not  even  anything  as 
big  as  a  postage  stamp,  showing  the  structure  alleged  to  be  in  public  use. 

13.34.25  On  May  16,  1960,  First  Commissioner  Crocker  of  tlie  Patent  Office 
•denied  IBM's  renewal  petition  to  institute  piiblic  use  proceedings. 

13.35  Apparently,  eventually  some  or  all  of  the  documents  were  obtained. 

13.36  No  effort  was  made,  however,  by  counsel  for  defendants  to  obtain  infor- 
mation from  the  AEC  when  that  agency  offered  to  provide  additional  information. 

13.36.1  The  existence  of  documents  and  potential  testimony  concerning  the 
Los  Alamos  calculations  was  not  revealed  to  BTL  or  the  District  Court  for  the 
Southern  District  of  New  York. 

13.36.2  The  ENIAC  machine  was  used  between  December  10,  1945  to  mid- 
March,  1946,  to  calculate  the  solutions  to  numerical  equations  relating  to  studies 
of  the  feasibility  of  hydrogen  bomb  designs  being  considered  by  the  Los  Alamos 
Laboratory. 

13.36.3  On  November  5.  19.54,  in  BTL  interference  85,809.  SR,  in  an  effort  to 
establisli  an  early  reduction-to-practice,  represented  to  the  Patent  Office: 

.1  that  the  first  real  problem  to  be  put  on  the  ENIAC  was  one  originating  in 
the  Los  Alamos  scientific  laboratories  under  the  atomic  energy  project ; 

.2  that  the  problem  took  approximately  one  month,  of  which  two  weeks  were 
actual  running  time; 
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.3  that,  at  the  time,  the  ENIAC  machine  was  a  complete  and  operable  calculat- 
ing instrument; 

.4  that  there  were  no  difficulties  with  the  machine,  but  rather  any  difficulties 
were  with  the  mathematical  nature  of  the  Los  Alamos  problem,  and  mistakes  of 
the  mathematicians ; 

.5  that  there  were  no  long  periods  of  maintenance  or  repair  shutdown ;  and 

.6  that  the  general  practice  was  to  operate  on  a  continuous  basis. 

13.36.4  On  December  1,  1961,  Carroll  G.  Harper,  an  associate  in  the  patent  law 
firm  of  Byerly,  Townsend,  Watson  &  Churchill  of  New  York  City,  which  had 
been  retained  by  SR  as  counsel  for  the  litigation  with  BTL,  wrote  the  Atomic 
Energy  Commission,  asking  for  information  concerning  the  Los  Alamos  problem. 

13.36.5  Harper's  inquiry  of  December  1.  1961,  was  directed  to  Roland  Anderson, 
Assistant  General  Counsel  for  Patents,  United  States  Atomic  Energy  Commis- 
sion, Germantown,  Maryland. 

l.S.36.6  In  his  December  1.  1961.  letter  to  Anderson,  Harper  pointed  out  that 
BTL  and  SR  had  agreed  that  evidence  would  be  submitted  to  the  U.S.  District 
Court  for  the  Southern  District  of  New  York  largely  upon  affidavits,  depositions 
and  exhibits,  all  of  which  were  to  be  submitted  and  marked  in  evidence  in  court 
on  January  19,  1962. 

13.36.7  In  his  December  1,  1961,  letter  to  Anderson,  Harper  asked  the  A.E.C. 
to  confirm  SR's  position  that  the  Los  Alamos  problem  was  simply  an  initial, 
extremely  simplified  problem,  the  results  of  which  could  not  have  been  put  to 
any  practical  use  nor  could  have  formed  the  basis  for  any  design  or  construction 
of  an  actual  device,  and  the  results,  in  any  event,  lay  dormant  in  the  Government 
files  for  a  number  of  years. 

13.36.8  On  December  1,  1961,  SR  knew  of  the  existence  of  an  official  Los  Alamos 
classified  report,  designated  report  number  LA-525.  issued  March  2.  1950.  ond 
entitled  "Ignition  of  Deuterium-Tritium  Mixtures.  Numerical  Calculations  Using 
the  ENIAC,"  the  number,  date  and  title  of  wliich  were  not  classified  and  asked 
the  A.E.C.  if  it  could  be  declassified. 

13.36.9  In  addition  to  writing  Anderson  on  December  1,  1961.  Harper  also 
discussed  the  substance  of  his  request  with  Anderson  by  telephone  on  tlie  same 
day. 

13.36.10  On  December  5,  1961,  Harper  again  wrote  Anderson,  pointing  out  that, 
if  report  number  LA-525  could  not  be  declassified,  SR  desired  to  obtain  an 
affidavit  from  at  least  one  person  in  an  official  position  at  Los  Alamos  concern- 
ing the  nature  of  the  relevant  ENIAC  calculations  and  what  was  done  with  the 
results  to  the  extent  that  secrecy  restrictions   would  permit. 

13.36.11  At  the  request  of  Anderson,  Strausser  of  the  A.E.C.  office  of  classifica- 
tion reviewed  report  number  LA-.525  and  confirmed  that  it  was  not  declassifiable 
in  its  entirely :  at  trial  it  was  established  that  its  substance  could  have  been  pro- 
cured on  revelant  points. 

13.36.12  At  the  request  of  Anderson.  William  B.  Holton.  of  the  A.E.C.  head- 
quarters technical  staff  in  Maryland,  with  Strausser.  studied  classified  reports 
describing  the  Los  Alamos  problem,  and  each  of  them  concluded  : 

.1  that  the  problem  worked  on  the  ENIAC  machine  by  Los  Alamos  personnel 
beginning  about  December,  1945,  was  not  trivial  or  a  mere  test  problem  : 

.2  that  it  was  a  substantial  problem  which  was  successfully  and  satisfactorily 
solved ; 

.3  tliat  the  results  were  useful ;  and 

.4  tliat  the  results  did  not  lie  dormant. 

13.36.13  On  December  8.  1961,  Holton  delivered  a  handwritten  memorandum 
to  Anderson  describing  the  nature  of  the  Los  Alamos  problem,  and  observing 
that  the  facts  regarding  that  problem  were  directly  contrary  to  the  view  SR 
hoped  to  establish. 

13.36.14  On  December  13.  1961.  Anderson  wrote  to  Harper  informing  him  of 
the  A.E.C.'s  position  that  the  Los  Alamos  work  on  the  ENIAC  machine  wns  a 
substantial  effort  which  succes.sfully  and  satisfactorily  solved  specific  problems 
and  that  the  results  were  useful  and  did  not  lie  dormant,  and  offered  to  e.stabli.sh 
this  position  by  affidavit. 

13..36.15  On  the  same  day.  December  13.  1961,  Anderson  also  wrote  to  Mr. 
Henrv  Heyman,  Los  Alamos  Scientific  Laboratory.  Los  Alamos.  New  Mexico,  ask- 
ing Heyman  to  ascertain  whether  or  not  there  was  someone  at  Los  Alamos  who 
could  make  an  affidavit  as  to  the  work  and  extent  of  use  of  the  ENIAC  machine 
on  the  Los  Alamos  problem. 
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13.36.16  On  December  IS,  1961,  Anderson  discussecl  with  Harper  hy  telephone 
the  possibility  of  submitting  affidavit  evidence  concerning  the  Los  Alamos  prob- 
lem :  Harper  informed  Anderson  that,  based  on  the  information  contained  in 
Anderson's  letter  of  December  13,  1961,  SR  considered  that  an  affidavit  "might 
not  be  too  helpful". 

13.36.17  On  December  18,  1961,  in  his  telephone  conversation  with  Anderson, 
llari^er  stated  that  SR  and  BTL  were  going  to  exchange  proofs  on  the  following 
day.  although  in  his  December  1,  1961.  letter  to  Anderson,  Harper  had  stated 
(hixt  affidavits  were  to  be  submitted  in  evidence  to  the  court  on  January  19, 
1962. 

13.36.18  Meanwhile,  at  the  Los  Alamos  Scientific  Laboratory  in  New  Mexico, 
in  response  to  Anderson's  request  of  December  13,  1961,  Heyman  discussed 
the  Los  Alamos  problem  with  Dr.  Carson  Mark  in  order  to  obtain  the  requested 
information. 

13..36.19  On  or  about  January  4.  1962,  Mark  informed  Heyman  that  the 
problem  run  on  the  ENIAC  machine  related  to  the  Super  (the  hydrogen  bomb) 
and  was  run  in  the  latter  part  of  1945  and  early  part  of  1946. 

13.36.20  On  or  about  January  4.  1962,  Mark  also  informed  Heyman  that  the 
Los  Alamos  problem  was  of  scientific  investigative  nature  and  was  by  no  means 
a  simple  one.  and  that  the  ENIAC  machine  correctly  handled  the  mathematical 
processes  based  upon  the  information  coded  into  the  machine. 

13.36.21  Harper's  letters  of  December  1,  1961,  and  December  5,  1961,  as  well 
as  Anderson's  response  of  December  13,  1961,  have  been  in  the  possession  of 
defendant's  counsel,  John  P.  Dority.  since  1963. 

13.36.22  On  June  13,  lfM3S.  Honeywell  served  interrogatories  on  SR  in  this 
action,  seeking  rhe  identification  and  ultimate  production  of  all  materials  in 
defendant's  possession  which  involved  the  operation  of  the  ENIAC  machine 
during  the  time  period  July  1,  1944  through  August  2.5,  1946,  and  which  were 
not  introduced  into  evidence  in  any  interference  or  public  use  proceeding  ot 
in  the  litigation  between  SR  and  BTL. 

13.36.23  The  Harper-Anderson  correspondence  was  not  identified  in  SR's  an' 
swers  to  Honeywell's  interrogatories  and  was  not  produced  for  Honeywell  until 
after  SR  had  been  given  notice,  in  April,  1970,  that  Honeywell  intended  to  take 
the  deposition  of  the  custodian  of  documents  at  Los  Alamos. 

13.36.24  On  October  16.  1970.  Honeywell  brought  a  motion  in  this  action  to 
abrogate  SR's  claim  of  privilege  as  to  all  materials  relating  to  the  Los  Alamos 
problem,  this  motion  having  been  based  in  part  upon  Honeywell's  external  dis- 
covery of  the  existence  of  the  correspondence  between  Harper  and  Anderson 
which  had  never  previously  been  produced  or  identified  for  either  BTL  or 
Honevwell. 

13.36.2.5.  Honeywell's  motion  to  abrogate  the  claim  of  privilege  with  respect 
to  the  Los  Alamos  problem  documents  was  set  for  hearing  on  November  23, 
1970. 

13..36.26  On  November  13,  1970,  SR  attorney  Hall  in  AVashington.  D.C.  tele- 
phoned Anderson  to  inquire  concerning  Anderson's  December  13,  1961,  letter 
to  Harper:  Hall  was  informed  by  Anderson  that  the  A.E.C.  had  in  its  possession 
the  letter  iby  Heyman  dated  January  4,  1962,  and  that  the  letter  was  available 
to  him  tipon  written  request. 

13.36.27  SR  did  not  produce  or  report  its  knowledge  of  the  Heyman  letter 
of  January  4.  1962.  at  the  November  23,  1970,  hearing  held  before  this  Court 
on  Honeywell's  motion  to  abrogate  the  claim  of  privilege  with  respect  to  Los 
Alamos  documents. 

13.36.28  The  Heyman  letter  of  January  4,  1962,  was  first  made  known  to 
Honeywell  by  SR  when  it  was  ultimately  produced  for  the  court  on  December  IS, 
1970.  with  tiie  explanation  that  SR  did  not  have  the  letter  until  subsequent  to 
the  anrument  on  Novemljer  23.  1970. 

13.37  Counsel  for  defendants  chose  instead  to  confine  the  investigation  to 
Metropolis  and  Frankel. 

13.37.1  The  Los  Alamos  Laboratory  personnel  who  performed  the  calculations 
with  the  ENIAC  machine  at  the  ?Joore  School,  and  reported  their  results  to 
Teller  and  others,  were  Dr.  Nicholas  Metropolis  and  Dr.  Stanley  Frankel. 

13.37.2  On  or  about  October  29,  19.59,  Libman.  then  in  private  practice,  prepared 
an  affidavit  for  the  signature  of  :\Ietropolis  for  use  in  opno.sition  to  the  IBM 
public  use  petition,  wherein  Metropolis  was  to  swear  that,  although  he  (Metrop- 
olis) had  a  complex  problem,  he  knew  it  could  not  be  solved  on  the  ENTAC 
machine  and  tliat  he  visited  the  Moore  School  only  in  the  hope  of  obtaining 
information  about  the  potentialities  of  an  electronic  digital  computer. 
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13.37.3  Metropolis  refused  to  sign  the  October,  1949  affidavit  prepared  Ity  Lib- 
mau,  but  ou  November  2,  1959,  Metropolis  did  sign  a  revised  affidavit  which 
had  been  prepared  by  SR  and  which  was  thereafter  filed  in  the  Patent  Office, 

13.37.4  The  revised.  November  2,  1959.  Metropolis  affidavit  differed  materially 
from  the  earlier  draft,  omitting  any  reference  to  the  complex  problem,  except 
what  could  be  deduced  from  the  newly  formulated  statement  that  Metropolis 
learned  about  some  of  the  preliminary  qualitative  features  of  the  physical 
problems  the  calculational  form  of  which  represented  a  considerable  simpliii- 
cation. 

13.37.5  An  affidavit  purporting  to  describe  the  Los  Alamos  problem  was  obtained 
from  Metropolis  on  January  31,  1962,  and  filed  with  the  court  in  the  SR  v.  BTL 
case. 

13.37.6  An  affidavit  of  Frankel  was  obtained  on  February  6,  1962,  which  also 
purported  to  describe  the  Los  Alamos  problem. 

13.37.7  Such  affidavits  did  not  state  sufficient  facts  to  prevent  their  conclusory 
content  from  being  misleading  as  now  appears  from  the  record  in  this  case. 

13.38  They  may  have  thus  withheld  information  from  the  Patent  Office  and  the 
District  Court. 

13.38.1  The  District  Court  for  the  Southern  District  of  New  York,  based  on 
the  limited  evidence  presented,  found  that  the  work  done  by  the  ENIAC  machine 
on  the  Los  Alamos  problem  was  highly  classified,  and  (erroneously)  that  the 
only  two  persons  who  knew  the  nature  of  the  problem  were  Metropolis  and 
Frankel,  who  submitted  affidavits  that  the  results  were  not  checked  for  accuracy, 
that  there  were  almost  certainly  some  undetected  errors. 

13.38.2  Because  no  effort  was  made  to  obtain  information  from  the  A.E.C.,  and 
information  may  thus  have  been  withheld,  all  of  the  essential  facts  presented  at 
this  trial  concerning  the  Los  Alamos  problem,  had  not  been  placed  before  Judge 
Dawson  through  the  limited  affidavits  and/or  deposition  te.stimony  of  witnesses. 

13.38.3  The  New  York  District  Court's  findings  v/as  thus  directly  contrary  to 
the  clear  and  convincing  evidence  presented  in  this  action  which  establishes  "that 
tlie  Los  Alamos  work  on  ENIAC  was  in  fact  a  sub.'^.tantial  effort  which  succes.s- 
fully  and  satisfactorily  solved  specific  problems  and  that  the  results  were  useful 
and  did  not  lie  dormant. 

13.39  The  Court  finds  and  concludes  that  despite  the  various  derelictions  of  M 
and  E,  defendants  and  their  counsel  that  the  claim  of  willful  and  intentional 
fraud  on  the  Patent  Office  has  not  been  proved  by  clear  and  convincing  evidence. 

13.39.1  Honeywell  has  not  proven  by  clear  and  convincing  evidence  any  willful 
and  intentional  fraud  on  the  Patent  Office  concerning  the  ENIAC  patent. 

13.39.2  Honeywell  has  not  proven  tliat  defendants  or  their  predecessors  violated 
the  Sherman  Act  in  the  filing  and  prosecution  of  the  ENIAC  patent  application 
and/or  in  the  enforcement  of  the  ENIAC  patent. 

13.39.3  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that 
Eckert  and  Mauchly,  their  attorneys,  successors  or  assigns,  committed  willful 
and  intentional  fraud  ou  the  Patent  Office  in  connection  with  the  public  use  of  the 
claimed  subject  matter  of  the  ENIAC  patent. 

13.39.4  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that  Eckert 
and  Manc'hly,  their  attorneys,  sucessors  or  assigns,  committed  willful  and  inten- 
tional fraud  on  the  Patent  Office  in  connection  with  the  Los  Alamos  problem. 

13.39.5  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that  Eckert 
and  Mauchly,  their  attorneys,  successors  or  assigns,  committed  willful  and  inten- 
tional fraud  on  the  Patent  Office  in  connection  with  the  February,  1946,  demon- 
stration and  dedication. 

13.39.6  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that  Eckert 
and  JNlauchly,  their  attorneys,  successor-^  or  assigns,  committed  willful  and  inten- 
tional fraud  on  the  Patent  Office  in  connection  with  Hartree's  use  of  the  ENIAC 
machine. 

13.39.7  All  of  the  essential  farts  presented  at  this  trial  concerning  the  investiga- 
tion of  alleged  iiublic  use  by  the  attorneys  responsible  for  filing  the  ENIAC  patent 
application  were  not  placed  before  Judge  Dawson  through  the  deposition  testi- 
mony of  Max  L.  Libman. 

13.39.8  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that 
Eckert  and  Mauchly,  their  attorneys,  successors  or  assigns,  committed  willful 
and  intentional  fraud  on  the  Patent  Office  in  connection  with  the  alleged  "on 
sale"  condition  of  the  inventive  subject  matter  claimed  in  the  ENIAC  patent. 

13.39.9  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that  Eckert 


585 1 

and  Mauclily,  their  attorneys,  successors  or  assigns,  committed  willful  and  inten^ 
tional  fraud  on  tJie  Patent  Office  in  connection  with  the  work  of  Atanasoff. 

13.39.10  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that 
Eckert  and  Mauchly,  their  attorneys,  successors  or  assigns,  committed  willful 
and  intentional  fraud  on  the  Patent  Office  in  connection  with  alleged  anticipation 
by  prior  art  patents. 

l.j.39.11  Iluney  well  has  not  proven  by  clear  and  convincing  evidence  that  Eckert 
and  Mauchly,  their  attorneys,  successors  or  assigns,  committed  willful  and 
intentional  fraud  on  the  Patent  Office  in  connection  with  the  RCA  Reports,  tlie 
AMP  Report  and/or  the  Burks  Article. 

13.39.12  Honeywell  has  not  proven  by  clear  and  convincing  evidence  that 
Eckert  and  Mauchly,  their  attorneys,  successors  or  assigns,  committed  willful 
and  intentional  fraud  on  the  Patent  Office  in  connection  with  the  First  Draft 
Report. 

13.39.13.  Apart  from  attorney's  fees,  Honeywell  has  not  proven  that  it  suffered 
any  injury  to  its  business  or  property  by  reason  of  the  existence  of  the  ENIaC 
patent. 

13.39.14  Honeywell  has  not  proven  that  defendants  or  their  predece.ssors 
violated  the  Sherman  Act  in  the  filing  and  prosecution  of  the  EXIAO  patent 
application  and/or  in  the  enforcement  of  tlie  ENIAC  patent  against  Honeywell. 

[46]  13.39.15  To  recover  antitrust  damages  based  on  alleged  fraud  in  ontiun- 
ing  a  patent,  the  plaintiff  must  prove  (1  )  willful  and  intentional  fraud,  (2)  injury 
to  business  or  property  caused  by  the  fraudulently  procured  patent,  and  (3)  rhe 
other  elements  necessary  to  a  Section  2  Sherman  Act  violation. 

13.39.10  Good  faith  or  an  honest  mistake  is  a  complete  defense  to  an  antitrust 
action  based  on  fraud  on  the  Patent  Office. 

13.39.17  To  prove  an  antitrust  violation  based  on  fraud  on  the  Patent  Office, 
the  proof  of  fraud  must  be  by  clear,  unequivocal  and  convincing  evidence ;  a 
mere  preponderance  of  the  evidence  is  not  enough. 

13.39.18  "The  road  to  the  Patent  Office  is  so  tortuous  and  patent  litigation  is 
usually  so  complex,  that  'knowing  and  willful  fraud'  as  the  term  is  used  in 
Walker,  can  mean  no  less  than  clear,  convincing  proof  of  intentional  fraud  involv- 
ing affirmative  dishonesty,  'a  deliberately  planned  and  carefully  executed  scheme 
to  defraud  *  *  *.'  " 

13.39.19  "A  person  attacking  the  validity  of  a  patent  for  alleged  fraudulent 
representations  must  prove  that  the  representations  were  material — that  the- 
patent  would  not  have  issued  but  for  the  representations." 

13.39.20  An  applicant  for  a  patent  need  not  set  up  "straw  men  which  he 
reasonably  and  in  good  faith  believes  he  can  knock  down." 

13.39.21  The  requirement  of  "full,  frank  disclosure  *  *  *  does  not  mean  an 
applicant  must  list  out  the  full  spectrum  of  his  knowledge  to  establish  bona  fides.'' 

14.  25  Other  Patents  and  Patent  Applications 

14.1  These  are  the  so-called  30A  patents  and  patent  applications. 

14.1.1  Honeywell  amended  its  Amended  Complaint  (by  Order  of  Court  entered- 
September  19,  1969)  to  add  paragraph  30A,  alleging  that  SR  claimed  to  own 
or  control  a  "Patent  Portfolio"  containing  issued  patents  and  pending  I'atent 
applications  that  are  subject  to  the  same  types  of  infirmities  as  he  ENIA(> 
patent,  and  that  the  procurement,  licensing  and  attempted  enforcement  by  SR 
of  these  additional  patents  and  applications  constituted  a  further  part  of  the 
oi'iginally  alleged  fraudulent  and  conspiratorial  pattern  of  conduct  by  SR  in 
restraint  of  trade. 

14.1.2  Honeywell  contends  that  these  applications  and  patents  (hereinafter  the 
30A  patents  and  applications")  evidence  a  pattern  of  conduct  calculated  to 
proc-ure  and  maintain  a  patent  portfolio  of  dominance  over  the  computer  indu!=try, 
and  that  the  30A  patents  and  applications  have  been  and  are  being  procured 
in  disregard  of  the  uncompromising  duty  of  fairness  and  full  disclosure  to  the 
Patent  Office  and  the  courts  in  patent  matters. 

14.1.3  During  the  discovei-y  stake  of  this  lawsuit,  SR  produced  for  Honeywell's 
inspection  and  copying  hundreds  of  SR  patent  application  files. 

14.2  Several  have  been  aliandoned,  several  have  expired,  and  two — BIXAC 
and  UNIVAC — are  still  pending. 

14.2.1  Honeywell  has  offered  evidence  with  respect  to  twenty-five  30A  patents 
and  applications  to  establish  Sll's  pattern  of  i)r()secuting  apiilieations  and  riro- 
curing  patents  known  to  be  barred  by  printed  publications,  public  uses,  sales,  or- 
other  invalidating  infirmities. 
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14.2.1.1  In  addition  to  its  cliarges  concerning  the  EXIAC  patent,  Honeywell 
has  charged  fraud  on  the  Patent  Ofiice  in  connection  with  two  pending  patent 
applications,  two  abandoned  patent  applications,  and  19  patents  (ten  of  which 
have  expired). 

14.2.2  These  other  patents  and  patent  applications  within  SR's  EDP  portfolio 
are  as  follows : 

Patent  No.  or  Issue  date 

application  No.  or  condition 

If  no  patent  Filing                                                                                            if  no  patent 

EiVl  No.                      has  issued  date    Name                                                                             has  issued 

1 2,629,827    Oct.    31,1947    Regenerative  memory Feb.  24, 1953 

8 2,969,478    June  10, 1949     Electrostatic  stoiage  memory Jan.   24,1961 

14 2,687,^73    Apr.  13. 1950    Cycling  unit Aug.  24, 1954 

19       2,708,554    July   29, 1950    Uniservo  tape  unit May   17, 1955 

19a         3,189,290 do do June  15, 1965 

19b 2,901,734 do do Aug.  25,1959 

20       2,686,299    June  24, 1950     BINAC  function  table Aug.  19. 1954 

21  2,600.744    Oct.   21, 1950    Serial  binary  adder June  17,1952 

22 SN  179,  782    Aug.  16, 1950     BlNACsystem (') 

23    2,646,501     Oct.    21,1950    Unit  adder _ July  21,1953 

25  -  2,673,293 do Seiial  binary  full  adder Mar.  23,1954 

26.    _ 2,655,598 do Parallel  binary  adder Oct.    13,1953 

27       SN  194,112     Nov.    4,1950    Excess-3  binary  coded  decimal  adder (.-) 

23                         .  SN  213,  072     Feb.  23, 1951     fanllel  excess-3  binary  coded  decimal  adder (2) 

29              2,590,950     Nov.  i6, 1950    Function  table  full  aduer Apt.     1,1952 

39      SN  279,  710    Mar.  31, 1952     UNIVACsystem (0 

40         2,860,756 do Uniprinter _ Nov.  18,1958 

41 2,850,325 do Unityper Nov.  11,1958 

42  .       3,133,190 do UNIVAC  arithmetic  unit May   12, 1964 

43    2,781,446    Mar.  28, 1952    UNIVAC  cycling  unit Feb.  12, 1957 

44       3,056,947    Mar.  31, 1952    Card  to  taoe  unit Oct.     2,1962 

48  .  2,748,270      .     do UNIVACcl'ck  gateand  pulseformer May  29,1956 

2,  842,  6£3    June  10, 1955     Binary  signal  comparator.. July     8,1958 

2,915,966    June  13,1955    High  speed  printer ___ Dec.     8,1959 

2,938,193    June  10, 1955    Binary  signal  encoder May     4,1960 

1  Still  pending. 

2  Abandoned. 

14.3  Plantiff  has  not  been  directly  charged  with  infringement  of  any  of  the 
issued  patents. 

14.3.1  SR  has  raised  no  counterclaim  in  this  case  charging  Honeywell  with 
infringement  of  any  patents,  but  ISD  has  raised  a  counterclaim  for  infringement 
of  the  ENIAC  patent. 

14.3.2  SR  and  ISD  have  represented  to  this  Court  that  no  charge  of  infringe- 
ment has  been  directed  against  Honeywell  under  any  patents  other  than  the 
ENIAC  patent. 

14.4  Plaintiff  claims,  however,  that  these  patents  and  patent  applications  wei'e 
referred  to  as  part  of  defendants'  portfolio  in  the  negotiations  which  preceded  this 
lawsuit. 

14.4.1  When  Honeywell  and  other  competitors  within  the  EDP  industry  raised 
their  own  patents  against  SR  as  trading  material  to  offset  ISD's  charges  of  in- 
fringement of  the  EXIAC  patent,  SR  responded  by  corre.spondingly  raising  other 
patents  ajid  pending  applications,  including  its  30A  patents  and  applications,  for 
bargaining  purposes  in  the  negotiation  of  any  possible  overall  cross-license  settle- 
ment of  the  EXIAC  patent  controversy. 

14.4.2  For  example.  ISD  had  sought  a  one  and  one-half  percent  royalty  from 
National  Cash  Register  Co.  (XCR)  for  license  rights  under  the  EXIAC  patent; 
and  in  the  negotiation  for  a  possible  overall  cross-lieen.se  between  XCR  and  SR. 
including  the  EXIAC  patent  being  asserted  by  ISD.  SR  contended  that  all  equiil 
exchange  was  inappropriate  because  additional  royalties  should  be  accorded  to 
the  wei.ght  of  its  EDP  patent  portfolio  including  its  30A  patents  and  applications, 
over  XCR's  portfolio. 

14.4.3  SR  had  called  over  1000  of  its  patents  to  the  attention  of  GE,  including 
the  EXIAC  patent  and  its  30A  i)atpnts  and  anplieations,  and  sought  royalties  of 
8.5  million  dollars ;  SR  internally  registered  doubt  as  to  the  enforceability  of  the 
EXIAC  patent,  and  estimated  that  the  "Chance  of  winning  in  court  is  less  than 
50%." 
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14.4.4  When  a  one  and  one-lialf  percent  royalty  was  sought  from  RCA  under  the 
EXIAC  patent,  S^R  contended  that  the  rest  of  its  EDP  portfolio,  including  its  30A 
patents  and  applications,  had  "a  gi-eater  value  than  the  ENIAC  patent." 

14.4.5  SR  and  IISD  had  contended  in  their  negotiations  with  RCA  that  SR's 
portfolio  of  other  patents,  including  the  30A  patents  and  such  30A  applications  as 
BINAC  and  UXIVAC  I,  gave  SR  the  "basic  position  in  the  systems  area." 

14.4.6  During  negotiations  with  Honeywell,  SR  discussed  ten  patents  from  its 
EDP  portfolio,  including  the  EM-1  regenerative  memory  in  '827  patent  and  the 
high-speed  printer  or  '966  patent  among  the  30A  group ;  the  fact  of  the  pendency 
of  SR's  UXIVAC  application,  within  the  30A  group,  was  also  considered,  SR  con- 
tended that  its  patent  portfolio,  exclusive  of  EXIAC  but  including  the  30A  patents 
and  applications,  was  at  least  as  valuable  as  the  entirety  of  Honeywell's  EDP 
patent  rights. 

14.5  Plaintiff  claims  also  that  they  were  used  as  leverage  in  obtaining  the  IB:\I 
and  BTL  license  agreements. 

14.5.1  On  August  21,  li)56,  IBM  and  Sperry  Rund  entered  into  an  agreement  in- 
cluding : 

1.  a  ci'oss-license  under  all  of  their  respective  EDP  and  tabulating  ( TAB ) 
equipment  patents  and  patent  applications,  including  the  EXIAC  application  and 
the  30A  patents  and  applications  : 

2.  a  settlement  of  all  EDP  and  TAB  Patent  Office  interferences ;  and 

3.  an  exchange  of  secret  and  proprietary  EDP  and  TAB  equipment  know-how. 

14.5.2  BTL  and  Western  Electric  entered  into  a  cros.s-liceuse  with  SR  dated 
July  1,  1961. 

14.6  Plaintiff  claims  that  the  fraudulent  procurement  of  the  portfolio  was  part 
of  an  overall  scheme  to  monopolize  and  restrain  trade. 

14.7  The  emphasis  in  plaintiff's  claim  of  inUrmities  is  on  public  use  and  on  sale. 

14.8  Other  claims  rest  on  derivation  from  Atauasoft",  incomplete  application  at 
time  of  execution,  and  omission  of  co-inventors. 

14.9  As  to  publication,  plaintiff  relies  on  the  First  Draft  Report  (already 
found  to  be  a  printed  publication  before  the  critical  date)  [Finding.s>  7.1-7.1.6 
above],  the  EDVAC  report  of  September  30,  1945,  the  ED  VAC  report  of  June  30, 
1946,  three  lectures  of  the  Moore  School  lecture  series,  and  the  report  on  the 
UXIVAC. 

[47]  14.10  I  tind  that  as  part  of  an  action  in  antitrust  that  plaintiff  has 
standing  to  assert  these  claims,  that  no  claims  of  infringement  have  been  made  by 
defendants  on  the  issued  patents,  and  that  defendants  have  made  no  demands  for 
royalties  on  the  applications. 

14.11  I  find  that  the  publications  referred  to  above  (In  Finding  14.9)  were 
printed  publications  before  the  critical  dates,  that  the  claims  as  to  public  use  and 
on  sale  before  the  critical  dates  have  been  proved,  that  the  claims  a.«!  to  deriva- 
tion from  Atanasoff  as  to  EM-1  have  been  proved,  that  the  claims  as  to  incom- 
plete execution  have  been  proved,  and  that  the  claim  as  to  the  omission  of  a 
certain  inventor  has  been  proved. 

14.11.1  Publications. 

The  June  30,  19J,6  EDVAC  Report 

14.11.1.1  The  Progress  Report  on  the  EDVAC,  dated  June  30,  1946.  (hereafter 
called  the  EDVAC  Report)  became  a  printed  publication  more  than  one  year 
prior  to  June  10,  1949,  the  filing  date  of  the  EM-S  application  . 

14.11.1.2  The  Court  notes  that  in  prior  litigation,  SR  swore  in  answer  to  an 
interrogatory  that  the  publication  date  of  the  EDVAC  Report  was  June  30, 
1946. 

14.11.1.3  The  EDVAC  Report  was  completely  declassified  on  or  before  Febru- 
ary 13,  1947. 

14.11.1.4  During  the  spi'ing  of  1947,  persons  skilled  in  the  computer  art  were 
notified  about  the  declassification  of  the  EDVAC  Report. 

14.11.1.5  The  decla.ssification  of  EDVAC  information,  such  as  the  ED'\\\(J 
Report,  was  widely  publicized  during  March  of  1947,  including  press  reports  in 
the  Xew  York  Times,  Philadelphia  Bulletin  and  Philadelphia  Inquirer. 

14.11.1.6  By  the  spring  of  1947,  Eckert  and  Mauchly  were  aware  of  the  decla.s- 
sification of  the  EDVAC  Report. 

14.11.1.7  By  March  1948,  the  EDVAC  Report  had  been  widely  distributed  and 
was  available  to  all  persons  having  an  interest  in  the  computing  arts,  as  a  result 
of  its  unrestricted  classification,  its  availability  to  persons  attending  the  1946 
Moore  School  Lecture  Series  and  its  availability  in  the  Library  of  Congress. 

40-927 — 75 65 
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14.11.1.8  By  the  end  of  June,  1948,  copies  of  the  ED  VAC  Report  were  available 
in  the  Moore  School  Library  and  were  being  loaned  by  that  libraiT  to  other  in- 
stitutions, including  Johns  Hopkins  University ;  a  review  of  the  EDVAC  Report 
was  published  in  the  January  1949  edition  of  Mathematical  Tables  and  Others 
Aids  to  Computation,  and  Eckert  cited  the  EDVAC  Report  in  an  article  (which 
he  eoauthored)  published  in  the  August  1949  edition  of  the  Proceedings  of  the 
I.R.E. 

14.11.1.9  In  1957,  SR's  patent  agent,  English,  who  was  as.signed  to  an  EM-8 
interference,  withheld  the  existence  of  the  EDVAC  Report  from  the  Patent  Of- 
fice "'since  it  might  be  used  as  an  anticipating  publication  against  our  applica- 
tion EM-S."' 

14.11.1.10  The  stated  purpose  of  the  EDVAC  Report  was  to  serve  as  a  disclo- 
sure to  the  Patent  Oflice  of  possibly  patentable  ideas,  and  Eckert,  Mauchly  and 
defendants"  predecessors  and  lawyers  used  the  EDVAC  Report  to  this  end ;  in 
October  1946.  Eckert  and  :Mauchly  asked  for  and  received  permission  to  inspect 
the  EDVAC  Rei^ort  for  the  purpose  of  preparing  patent  applications;  the  fol- 
lowing applications  or  patents  were  derived  from  portions  of  the  EDVAC  Report 
by  Mr.  Eltgroth,  a  patent  attorney  for  Eckert-Mauchly  Computer  Corporation 
team  (EMCC)  and  Remington-Rand  (RR),  both  predecessors  of  SR :  EM-21,  23, 
25,  26,  27,  28  and  29;  two  attorneys,  Messrs.  Eltgroth  and  Light,  handled  the 
prosecution  of  each  of  these  patent  applications ;  examples  of  the  correspondence 
of  the  EDVAC  Report  with  the  applications  or  patents  are  hereinafter  found 
and  set  forth. 

14.11.1.11  Figure  1  of  the  EM-21  patent  has  a  one-for-one  relationship  in  all 
significant  I'espects  to  EDVAC  Report  drawing  PY-0-105,  described  at  pages  1- 
1-2  through  1-1-5  of  the  EDVAC  Report ;  Figure  1  of  the  EM-23  patent  shows 
the  same  circuit,  except  for  immaterial  variations,  as  that  shown  and  described 
in  EDVAC  Report  drawing  PY-O-105  and  pp.  1-1-2  through  1-1-5 ;  Figures  5, 
6  and  7  of  the  EM-25  patent  show  the  same  circuits  as  are  shown  and  described 
in  EDVAC  Report  drawings  Py-0-177,  PY-(>-178  and  PY-0-174  and  at  pp.  1-1-11 
through  1-1-13;  Figure  2  of  the  EM-26  patent  shows  the  same  circuit  as  that 
shown  and  described  in  EDVAC  Report  drawing  PY-0-177  and  page  1-111  of 
the  EDVAC  Report. 

14.11.1.12  During  August,  1952,  the  patent  examiner  assigned  to  the  EM-27 
application  located  the  EDVAC  Report  unaided  by  defendants  or  their  attorneys 
and  found  that:  "This  reference  [the  EDVAC  Report]  discloses  a  circuit  which 
is  manifestly  identical  in  all  respects  to  the  instant  alleged  invention" ;  the 
Court  concurs  with  the  examiner's  finding;  Figure  1  of  the  EM-27  application 
shows  the  same  circuit  as  that  shown  and  described  in  Report  drawing  PY-0- 
108  and  pages  1-1-27  through  1-1-29  of  the  EDVAC  Report;  RR's  attorney 
prosecuting  EM-27,  B.  J.  Light,  also  concurred,  stating  that  the  EDVAC  Report 
was  "a  publication  identical  to  the  disclosure"  of  EM-27. 

14.11.1.13  Figure  1  of  the  EM-28  application  illustrates  the  same  circuit 
shown  and  described  in  EDVAC  Report  drawing  PY-0-181  and  pages  1-1-29 
through  1-1-30  of  the  EDVAC  Report. 

14.11.1.14  Figures  1  and  2  of  the  EM-29  case  were  based  upon  drawings  PY-0- 
101  and  PY-O-102  of  the  EDVAC  Report :  when  the  EM-29  application  was 
drawn  into  an  interference  (No.  85,958),  RR's  patent  attorney,  Light,  reported 
to  Eckert  and  Mauchly  that  the  adder  described  in  the  EM-29  patent  was  de- 
scribed in  the  EDVAC  Report. 

14.11.1.15  Yet  RR's  attorneys  failed  to  state  to  the  Patent  Office  at  any  time 
during  the  EM-29  prosecution  and  interference  that  the  EM-27  examiner  had 
found  the  EDVAC  Report  to  be  a  printed  publication  more  than  one  year  prior 
to  the  EM-29  filing  date. 

The  Moore  School  Lecture  Series 

14.11.1.16  During  July  and  August  of  1946,  a  lecture  series  was  held  at  the 
Moore  School  entitled  "Theory  and  Techniques  for  Design  of  Electronic  Digital 
Computers." 

14.11.1.17  The  lectures  were  i-ecorded  and  edited  by  the  respective  lecturers 
for  publication,  and  were  published  in  four  volumes  between  September  19.  1947 
and  June  30,  1948. 

14.11.1.18  These  published  lectures  (hereafter  called  the  "Lecture  Series") 
were  made  available  in  the  Moore  School  Libi-ary,  and  Lectures  1  through  48 
in  fact  were  checked  out  by  borrowers  prior  to  October  17,  1949 ;   this  same 
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Lecture  Series  was  also  made  available  at  the  Library  of  Congress  on  or  before 
Xdvember  12,  1948. 

14.11.1.19  The  following  applications  or  patents  were  based  substantially  on 
portions  of  the  Lecture  Series,  published  before  the  earliest  critical  date  of  the 
applications  or  patents :  EM-21,  25  and  26,  all  filed  on  October  21,  1950 ;  and  EM- 
2S,  tiled  February  28, 1951. 

.1  Figure  1  of  EM-21  shows  the  same  circuit  as  that  shown  and  described  by 
Eckert  in  Lecture  23. 

.2  Figure  5  of  the  EM-25  case  is  also  known  and  described  by  Eckert  in  Lec- 
ture No.  23. 

.3  Figure  1  of  the  EM-2G  case  is  derived  from  Figure  6  of  Lecture  No.  46,  and 
Figure  2  of  EM-26  shows  the  same  circuit  shown  and  described  in  Lecture  23. 

.4  The  alleged  invention  of  EM-28  is  shown  and  described  in  Lecture  No.  46 ; 
this  is  the  case  in  which  the  examiner  found  the  published  Lecture  and  rejected 
the  application,  stating :  "Claims  1-7  are  rejected  as  fully  met  by  the  Moore 
School  I'ublication" ;  RR  did  not  contest  the  rejection,  but  instead  abandoned 
the  case. 

14.11.1.20  By  summer  of  1949,  more  than  one  year  before  Eckert  and  Mauchly 
filed  EM-21,  25,  26  or  28,  they  both  were  aware  that  the  published  Lecture  Series 
was  publicly  available ;  Mauchly  observed  as  much  to  his  attorney  Eltgroth, 
writing,  on  May  2,  1949.  that  as  a  result  of  the  published  review  of  the  Lecture 
Series  '"a  larger  segment  of  the  public  will  now  be  aware  of  their  existence.  I 
believe  that  these  lectures  should  be  on  file  in  the  patent  department"  ;  Mauchly 
also  noted  in  the  same  communication  that  the  publication  announced  the 
"availability  of  the  lecture  course"  and  "that  these  lectures  are  now  available  at 
?5.00  per  volume  as  long  as  the  supply  holds  out." 

14.11.1.21  Of  the  EM-21,  25.  26  and  28  applications,  only  EM-28  failed  to  issue 
because  the  EM-2S  examiner  found  the  pulilished  Lecture  Series  on  his  own 
initiative  and  rejected  the  application  "as  fully  met  by  the  Moore  School  Publi- 
cation [Lecture  No.  46]  cited  above"  :  however,  the  examiners  of  the  EM-21.  2"( 
and  26  applications  (all  of  which  ultimately  issued  as  patents)  failed  to  find 
the  published  Lecture  Series,  and  defendants'  predecessors'  attorneys,  Eltgroth 
and  Light,  did  not  inform  those  examiners  about  the  Lecture  Series  or  the  re- 
jection of  the  EM-28  application  thereon. 

The  First  Draft  Report 

14.11.1.22  In  addition  to  the  barring  of  the  valid  issuance  of  the  ENIAC  patent, 
the  publication  of  the  von  Neumann  First  Draft  Report  also  anticipates  the 
claims  of  the  EM-1  patent  No.  2,629,827  entitled  "Regenerative  Memory." 

The  Report  on  the  UN IV AC 

14.11.1.23  During  the  fall  of  1947,  Eckert  and  Mauchly  submitted  under  con- 
tract to  the  Bureau  of  Standards  a  Report  on  the  UNIVAO.  This  report  dis- 
cussed all  phases  of  a  proposed  UNIVAC  computer  and  included  many  detailed 
schematic  diagrams  of  circuits  to  be  employed  in  the  UNIVAO  computer. 

14.11.1.24  In  1947  and  1948,  copies  of  the  Report  on  the  UNIVAC  were  widely 
distributed  and  effectively  "published"  with  the  knowledge  and  consent  of  high- 
ranking  officers  of  ,SR's  predecessor,  the  Eckert-Mauchly  Computer  Corporation 
(EMCC)  ;  the  distribution  included:  making  the  report  available  to  the  Pruden- 
tial Insurance  Company ;  circulating  the  Report,  according  to  Mauchly,  "rather 
widely  through  governmental  agencies"  ;  and  making  the  Report  available  at  the 
library  at  Harvard  University. 

14.11.1.25  An  employee  of  EMCC,  Isaac  Auerbach,  assessed  the  widespread 
distribution  of  the  Report  in  an  April  8,  1948  memo,  stating  with  respect  to  a 
suggestion  to  limit  its  further  reproduction :  "What  a  laugh  at  this  late 
(late!  *  *   *  Our  report  has  already  receive<l  widespread  circulation." 

14.11.1.26  During  April  1948,  EMCC  requested  an  opinion  from  its  patent 
attorneys.  Busser  and  Harding,  about  the  steps  which  it  might  take  to  call  in 
copies  of  the  Report  on  the  UNIVAC  which  the  Bureau  of  Standards  had  already 
published. 

14.11.1.27  With  regard  to  the  testimony  of  McPherson  (a  disinterested  non- 
party witness)  and  Mauchly  relating  to  Mauchly's  statement  to  McPherson  that 
the  Report  on  the  UNIVAC  was  studied  at  the  Harvard  University  Library,  the 
Court  finds  McPherson  credible. 
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14.11.1.28  SR  and  ISD  admit  that  the  Report  on  the  UNIVAC  was  made  avail- 
able to  Prudential ;  on  October  12,  1948,  EMCC  was  informed  by  Cannon  of  the 
Bureau  of  Standards  that  the  Report  on  the  UNIVAC  shall  be  "available  to  all 
governmental  agencies  requesting  it,  unless  you  [EMCC]  can  furnish  us  with 
a  sound  reason  for  refusing  the  request" ;  EMCC  replied  that  it  had  no  such 
objection ;  on  July  8,  1949,  attorney  Eltgroth  informed  Mauchly  that  the  Report 
"will  be  available  on  a  reciprocal  basis  to  parties  having  a  legitimate  interest 
therein." 

14.11.1.29  Many  patent  applications  describing  the  UNIVAC  computer  were 
filed  by  RR.  These  applications  are  anticipated  by  the  Report  on  the  UNIVAC 
which  provided  a  detailed  description  of  the  same  UNIVAC  computer.  These 
applications  include  EM-14  (filed  April  13,  1950).  and  EM-30  through  44  and  48 
(all  filed  March  31,  1952,  except  EM-43,  filed  March  28,  1952). 

14.11.1.30  RR's  patent  attorney,  Eltgroth,  admitted  that  the  computer  de- 
scribed in  the  BM-22  application  is  disclosed  in  the  Report  on  the  UNIVAC. 
stating  that  "the  computer  described  in  that  application  [EM-22]  is  operable 
and  embodies  all  the  essential  material  of  the  study  report":  Eltgroth  earlier 
indicated  that  "applications  have  been  filed  or  are  now  being  filed  for  a  con- 
sidera))le  portion  of  the  inventive  material  disclosed  in  these  reports  '■'  *  *  "  ; 
while  Eltgroth  went  on  to  conclude  that  the  reports  had  not  been  published, 
the  Court  finds  that  this  was  not  correct. 

14.11.1.31  SR  admits  that  the  EM-20  application  purported  to  cover  the  en- 
coding and  decoding  function  tables  used  with  the  BINAC  system  shipped  to 
Northrop  during  1949;  in  order  to  prove  prior  inventorship.  Eckert  filed  an 
affidavit  claiming  such  an  invention  prior  to  May  6,  1948.  and  supported  the  affi- 
davit with  drawing  D69-1077  entitled  "Tank  Selector  Circuit  of  Memory 
Switch":  this  drawing  was  a  part  of  the  Report  on  the  UNIVAC:  the  subject 
matter  of  EM-20  is  disclosed  in,  and  therefore  anticipated  by,  the  Report  on 
the  UNIVAC  but  such  Report  was  not  brought  to  the  attention  of  the  EM-20 
examiner  by  defendants  or  their  predecessors. 

14.11.1.32  SR  has  admitted  that  the  subject  matter  claimed  in  the  EM-39 
through  44  and  48  applications  was  embodied  in  the  Census  UNIVAC  system 
turned  over  to  the  U.S.  Census  Bureau  during  March.  1951:  the  Report  on  the 
UNIVAC  described  the  Census  UNIVAC  system  in  comprehensive  detail ;  there 
were  some  changes  made  to  the  Census  UNIVAC  system  after  the  Report  was 
made :  however,  these  changes  do  not  materially  affect  the  Report's  disclosure 
of  the  subject  matter  of  EM-39^4  and  48 :  in  view  of  the  foregoing,  the  Court 
finds  that  the  Report  on  the  UNIVAC  anticipates  the  EM-39  application  and  the 
EM-40-44  and  48  patents. 

14.11.2  Pumic  Use  and  On  Sale 

14.11.2.1  Eckert.  Mauchly.  and  EMCC  placed  an  electrostatic  information 
storage  .system  claimed  in  the  EM-8  application  and  patent  in  puldic  use  and 
on  sale  in  the  United  States  more  than  one  year  prior  to  the  application  filing 
date. 

14.11.2.1.1  During  January,  1948.  EMCC  demonstrated  to  personnel  of  the 
U.S.  Bureau  of  Standards  and  the  U.S.  Bureau  of  Census  a  model  of  an  electro- 
static information  storage  system  which  Eckert  and  Herman  Lukoff  had  built. 

14.11.2.1.2  During  January,  1948.  the  electrostatic  information  storage  system 
was  demonstrated  to  Standards  and  Census  personnel,  including  Messrs.  Cannon 
and  Alexander,  to  induce  them  to  enter  into  a  contract  with  EMCC  for  the 
purchase  of  a  UNIVAC  computer. 

14.11.2.1.3  During  the  demonstration,  the  storage  system  was  operated,  and 
Cannon  and  Alexander  observed  the  memory  effects  achieved  by  the  storage 
system. 

14.11.2.1.4  During  the  period  of  time  in  which  EMCC  was  demonstrating  the 
electrostatic  information  storage  system,  it  was  negotiating  with  the  Bureau  of 
Standards  for  additional  contracts  to  develop  a  computer  having  an  information 
storage  system. 

14.11.2.1.5  The  demonstration  of  the  electrostatic  information  storage  system 
for  the  commercial  purpose  of  inducing  Standards  and  Census  officials  to  enter 
into  a  contract  to  develop  a  computer  put  the  system  on  sale  and  in  public  use. 

14.11.2.1.6  On  June  10,  1949,  Eckert  filed  an  application  descrilung  the  electro- 
.static  information  storage  system  demonstrated  during  January  1948.  designated 
Case  EM-8,  that  resulted  in  U.S.  Patent  No.  2.969,478  (the  '478  Patent). 

14.11.2.1.7  On  June  10.  1949,  Eckert  knew  that  subject  matter  claimed  in  the 
EM-8  application  was  embodied  in  the  electrostatic  information  storage  system 
demonstrated  to  Bureau  of  Standards  personnel  during  January,  1948. 
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14.11.2.2  EMCC  placed  a  binary  adder  claimed  in  the  EM-14  application  and 
patent  in  public  use  and  on  sale  in  the  United  States  more  than  one  year  prior 
to  the  application  filing  date. 

14.11.2.2.1  By  December  23.  1947,  EMCC  had  built  a  demonstration  model  of 
a  binary  adder  of  the  type  described  in  a  Report  on  the  UNIVAC. 

14.11.2.2.2  The  binary  adder  demonstration  model  also  comprised  a  cycling 
unit  in  the  form  of  a  test  word  generator  that  generated  pulses  representing 
numbers  for  the  binary  adder  to  count. 

14.11.2.2.3  On  or  about  December  23.  1947,  Mauchly  informed  the  Bureau  of 
Standards  that  it  was  possible  to  demonstrate  the  binary  adder  model. 

14.11.2.2.4  During  January.  1948,  a  large  number  of  people  from  the  U.S. 
Bureau  of  Census  and  the  U.S.  Bureau  of  Standards  visited  EMCC  and  observed 
demonstrations  of  the  binary  adder  model. 

14.11.2.2.5  During  March.  1948,  the  binary  adder  model  was  publicly  demon- 
strated by  EMCC  to  numerous  persons  at  a  convention  of  the  Institute  of  Radio 
Engineers  held  in  New  York,  New  York. 

14.11.2.2.6  The  purpose  of  the  demonstrations  of  the  binary  adder  model  was 
to  interest  the  viewers  in  the  purchase  of  the  BINAC  or  UNIVAC  computers 
then  being  developed  by  EMCC. 

14.11.2.2.7  The  demonstrations  of  the  binary  adder  model  put  the  subject  matter 
of  the  moiiel  in  pul)lic  use  and  on  sale,  in  the  United  States. 

14.11.2.2.8  On  April  13,  19r)0,  Eckert  filed  an  application  de.signnted  Case 
EM-14  that  resulted  in  U.S.  Patent  No.  2,687.473  (the  "473  Patent). 

1-J. 11. 2.2.9  The  binary  adder  demonstration  model  included  apparatus  es.^en- 
tially  the  same  as  the  apparatus  described  and  claimed  in  the  EM-14  application 
and  patent. 

14.11.2.2.10  On  April  13,  1950,  Eckert  knew  that  the  liinary  adder  model  had 
been  publicly  demonstrated  during  March  1948,  and  that  I  he  test  word  generator 
of  the  adder  was  essentially  the  same  as  the  apparatus  descrilied  and  claimed 
in  the  EM-14  application. 

14.11.2.3  EMCC  placed  the  BINAC  computer  claimed  in  the  EM-22  application 
in  public  use  and  on  sale  in  the  United  States  more  than  one  year  prior  to  the 
application  filing  date. 

14.11.2.3.1  During  October  1947.  Electronic  Control  Company,  a  partnership 
of  Eckert  and  Mauchly  and  a  predeces.sor  of  EMCC  and  SR,  entered  into  a  con- 
tract to  manufacture  and  sell  a  BINAC  computer  system  to  Northrop  Aircraft, 
Inc. 

14.11.2.3.2  The  BINAC  computer  system  consisted  of  two  identical  BINAC 
computers  capable  of  simultaneous  and  independents  operation  upon  the  same 
problem  in  such  a  way  that  their  reliability  could  be  tested  by  direct  comparison 
of  their  outputs. 

14.11.2.3.3  Beginning  in  late  August.  1948,  EMCC  jieriodically  offered  BIXAC 
computers  for  sale  and  demonstrated  the  Northrop  BINAC  computers  to  prospec- 
tive customers,  thereby  putting  subject  matter  embodied  in  each  Northrop 
BINAC  computer  on  sale  and  in  public  use  in  the  United  States. 

14.11.2.3.4  On  or  about  August  12,  1948.  the  production  of  the  first  Northrop 
BINAC  computer  was  complete. 

14.11.2.3.5  On  or  about  September  9,  1948,  the  production  of  the  .second 
Northrop  BINAC  computer  was  complete. 

14.11.2.3.6  On  September  10.  1948,  Mauchly,  president  of  EMCC,  offered  to 
sell  to  the  University  of  Illinois  a  BINAC  computer  identical  to  the  Northrop 
BINAC  computers. 

14.11.2.3.7  Eckert  was  informed  at  the  time  about  this  offer  to  sell  a  BINAC 
computer  to  the  University  of  Illinois. 

14.11.2.3.8  During  November.  1948.  a  Northrop  BINAC  computer  was  demon- 
strated to  representatives  of  the  U.S.  Air  Controllers  Office  and  the  Council  of 
Economic  Advisors  to  the  President  of  the  United  States. 

14.11.2.3.9  During  the  spring  of  19^8.  EMCC  asked  for  and  received  permission 
from  Northrop  to  demonstrate  the  Northrop  BINAC  computers  to  additional 
pro.spective  customers. 

14.11.2.3.10  During  the  spring  and  summer  of  1949.  prior  to  August  16.  1949. 
the  Northrop  BINAC  computers  were  demonstrated  to  many  potential  customers 
bv  EMCC  for  the  purpose  of  sellins:  computers. 

"  14.11.2.3.11  Prior  to  August  16.  1949,  visitors  at  the  EMCC  plant  viewed  the 
same  type  of  BINAC  demonstrations  later  given  to  the  press  and  invited  guests 
at  public  demonstrations  held  during  the  third  week  of  August,  1949. 
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14.11.2.3.12  One  of  the  demonstrations  involved  the  solution  of  a  Poisson 
equation  which  was  a  real  and  practical  problem. 

14.11.2.3.13  Prior  to  August  14,  1949,  the  purpose  of  the  BINAC  demonstrations 
to  visitors  was  to  sell  computers. 

14.11.2.3.14  During  the  BINAC  demonstrations  to  visitors,  the  entire  EMCC 
plant  was  used  as  "a  gigantic  salesroom." 

14.11.2.3.15  During  the  demonstrations,  the  engineers  employed  by  EMCC 
cooperated  with  the  attempts  of  management  to  sell  computers. 

14.11.2.3.16  The  engineers  gave  the  potential  customers  any  information  they 
wanted  about  the  Northrop  BINAC  computers. 

14.11.2.3.17  During  May,  1949,  a  Northrop  BINAC  computer  was  demonstrated 
to  representatives  of  Hughes  Aircraft  Company  in  an  attempt  to  sell  Hughes  a 
computer. 

14.11.2.3.1S  During  the  week  of  June  12,  1949,  the  Northrop  BINAC  computer 
system  was  visited  by  R.  A.  Meagher  of  the  University  of  Illinois. 

14.11.2.3.19  During  July.  1949,  a  Northrop  BINAC  computer  was  demonstrated 
to  representatives  of  Fairchild  Engine  and  Aircraft  Corporation  in  an  attempt 
to  sell  Fairchild  a  computer. 

14.11.2.3.20  On  or  about  July  27.  1949,  a  Northrop  BINAC  computer  was 
demonstrated  to  representatives  of  A.  C.  Neilsen  Company  for  commercial 
purposes. 

14.11.2.3.21  Prior  to  August  16,  1949,  EMCC  received  $20,000  for  demonstrating 
a  Northrop  BINAC  computer  to  the  Prudential  Insurance  Company  of  America 
(Prudential)  and  for  making  drawings  and  specifications  of  the  BINAC  com- 
puter available  to  Prudential. 

14.11.2.3.22  During  December.  1948,  EMCC  agreed  to  sell  a  c-omputer  to  Pru- 
dential on  the  condition  that  it  be  paid  $20,000  for  disclosing  and  demonstrating 
a  binary  computer  to  Prudential. 

14.11.2.3.23  In  order  to  receive  the  $20,000  payment.  EMCC  made  available  to 
Prudential  complete  drawings  of  a  Northrop  BINAC  computer. 

14.11.2.3.24  In  order  to  receive  the  $20,000  payment,  a  Northrop  BINAC  com- 
puter was  demonstrated  to  representatives  of  Prudential  on  Julv  29  and  August  2. 
1949. 

14.11.2.3.25  On  or  about  August  3,  1949,  EMCC  received  the  $20,000  payment 
for  disclosing  and  demonstrating  a  Northrop  BINAC  computer  to  Prudential 
in  accordance  with  the  December,  1948  Agreement. 

14.11.2.3.26  On  August  16,  1950,  Eckert  and  Mauchly  field  U.S.  Application 
Serial  No.  179.782.  still  pending,  designated  Case  EM-22,  that  purported  to 
describe  and  claim  one  of  the  two  identical  Northrop  BINAC  computers. 

14.11.2.3.27  On  August  16,  1950,  Eckert  and  Mauchly  knew  that  a  BINAC 
computer  had  been  offered  for  sale  to  the  University  of  Illinois  in  Septeml)er.  1948. 
and  that  the  Northrop  BINAC  computers  had  been  demonstrated  to  potential 
customers  in  the  Eckert-^NIauchly  Computer  Corporation  plant-salesroom  on 
numerous  occasions  prior  to  August  16.  1949. 

14.11.2.4  EMCC  placed  a  selecting  network  incorporated  in  the  Northrop 
BINAC  Computer  System  and  described  and  claimed  in  the  EM-20  application 
and  patent  on  sale  in  the  United  States  more  than  one  year  prior  to  the  applica- 
tion filing  date. 

14.11.2.4.1  On  June  24,  1950.  Eckert  filed  an  application,  designated  Case  E:\I-20, 
that  resulted  in  U.S.  Patent  No.  2.686,299. 

14.11.2.4.2  The  EM-20  application  described  and  claimed  the  encoding  and 
decoding  function  tables  used  in  the  Northrop  BINAC  computers. 

14.11.2.4.3  On  June  24.  1950,  Eckert  knew  that  subject  matter  claimed  in  the 
EM-20  application  covered  equipment  used  in  the  Northrop  BINAC  computers 
and  that  a  BINAC  computer  identical  to  the  Northrop  BINAC  computers  was 
offered  for  sale  to  the  University  of  Illinois  during  September.  1948. 

14.11.2.5  EISICC  placed  a  UNISERVO  tape  drive  and  recording  device  described 
and  claimed  in  the  E^I-19  application  and  patent  in  public  u.se  and  on  sale  in 
this  country  more  than  one  year  prior  to  the  application  filing  date. 

14.11.2.5.1  EMCC  entered  into  a  Purchase  Agreement  with  Prudential,  dated 
December  8.  1948.  for  the  sale  of  a  UNI  VAC  system  including  12  UNISERVO  tape 
drive  and  recording  devices. 

14.11.2.5.2  On  May  5.  1949.  representatives  of  Prudential  witnessed  a  demon- 
stration of  the  UNISERVO  device  at  the  EMCC  plant  and  expressed  .satisfac- 
tion with  the  device. 
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14.11.2.5.3  On  or  about  May  5,  1949,  Eckert  was  notified  that  the  UNISER^■<) 
flevice  had  been  successfully  demonstrated  to  Prudential,  and  that  EMCC  would 
receive  $20,000  for  having  completed  the  apparatus. 

14.11.2.5.4  On  or  about  May  G.  1949,  Prudential  accepted  a  TXI SERVO  device 
as  complying  with  Exhibit  C  of  the  December  8,  1948  Agreement  and  paid 
EMCC  $20,000  for  having  completed  the  UNI  SERVO  device,  thereby  placing  the 
UNISERVO  device  on  sale  and  in  public  use. 

14.11.2.5.5  On  July  29,  1950.  Eckert  filed  an  application,  designated  Case  EM-19. 
describing  and  claiming  the  UNISERVO  device  accepted  by  Prudential  in  May 
1949. 

14.11.2.5.6  Preparations  for  the  May,  1949  UNISERVO  demonstration  received 
priority  from  EMCC,  because  completion  of  the  demonstration  would  generate 
income  for  the  corporation. 

14.11.2.(5  SR's  predecessor  placed  a  Census  UXIVAC  System  described  and 
claimed  in  the  EM-39— EM-44  and  EM-48  ai)plications  And  patents  on  sale  and 
in  public  use  in  the  United  States  more  than  one  year  prior  to  the  application 
filing  dates. 

14.11.2.0.1  During  1948.  EMCC  entered  into  an  agreement  to  sell  a  UNIVAC 
System  ( hereinafter  the  Census  UNIVAC  System)  to  the  U.S.  Government  for  use 
bv  the  U.S.  Census  Bureau;  the  Census  UNIVAC  System  included  a  UNIVAC 
Comiuiter,  a  UNIPRINTER.  a  UNITYPER,  a  CARD-TO-TAPE  CONVERTER 
and  other  UNIVAC  equipment. 

14.11.2.6.2  By  February  2,  1951,  the  Cen.sus  UNIVAC  System  was  completely 
assembled  and  under  test. 

14.11.2.6.3  Prior  to  March  28,  1951.  the  Census  UNIVAC  System  was  demon- 
strated to  a  continual  flow  of  potential  customers  in  the  e:MCC  plant  for  the 
purpose  of  selling  UNIVAC  Systems. 

14.11.2.6.4  During  the  demonstrations,  there  was  every  intent  to  make  the 
customers  aware  of  the  capabilities  of  the  UNIVAC  system  and  there  were  no 
orders  for  secrecy. 

14.11.2.6.5  Prior  to  March  28.  1951,  Dr.  All)ert  Auerbach  programmed  the  Census 
T'NIVAC  Sy.stem  to  solve  a  genetics  problem  which  was  run  on  the  Census 
I'NIVAC  System  as  a  demonstration  for  visitors:  the  program  for  solving  the 
genetics  problem  was  of  the  type  actually  used  in  genetics  field  work. 

14.11.2.6.6  Prior  to  March  15.  1951.  SRs  predecessor  turned  over  the  Census 
T'NIVAC  System  to  the  U.S.  Government  for  acceptance  testing,  thereby  placing 
the  system  on  sale. 

14.11.2.6.7  ^\^lile  the  acceptance  tests  were  being  planned,  the  Census  Bureau 
dealt  with  employees  of  RR. 

14.11.2.6.8  There  was  general  agreement  between  the  U.S.  Government  and  RR 
that  passage  of  any  acceptance  test  meant  that  the  corresponding  erpiipment 
liecame  the  property  of  the  U.S.  Government. 

14.11.2.6.9  UNIVAC  System  Test  A  was  passed  March  15.  1951:  the  UNI- 
I'RINTER  acceptance  test  was  passed  during  the  period  of  time  from  March  19 
through  March  25,  1951 :  the  CARD-TO-TAPE  Unit  acceptance  test  was  passed 
and  the  CARD-TO-TAPE  unit  was  accepted  for  payment  by  at  least  March  27, 
1951:  UNIVAC  System  Test  B  was  passed  March  30,  1951,  thereby  completing 
the  last  of  the  acceptance  tests. 

14.11.2.6.10  Beginning  at  least  by  March  20  or  ^March  21,  1951,  Census  Bureau 
emi>loyees  commenced  work  on  actual  Census  tabulations  using  the  Census 
T'NIVAC  System. 

14.11.2.6.11  On  March  31,  1951,  after  all  the  acceptance  tests  had  been  passed, 
the  CensiLs  Bureau  employees  just  continued  to  do  the  same  type  of  tabulations 
they  had  been  doing  before  with  the  help,  permission  and  assistance  of  employees 
of  SR's  predecessor. 

[48]  14.11.2.6.12  By  turning  the  Census  UNIVAC  System  over  to  the  T'.S. 
Government  for  acceptance  testing,  SR's  predecessor  put  the  system  on  sale. 

14.11.2.6.13  On  March  28,  1952  Eckert  filed  an  application  describing  the  Census 
T'NIVAC  System  Pulse  Cycling  Circuit,  designated  Case  EM-43  that  resulted  in 
T'.S.  Patent  No.  2,781,446. 

14.11.2.6.14  On  March  31,  1952.  Eckert  filed  application  Serial  No.  279.710  EM- 
39),  still  pending,  and  other  applications  de.scribing  various  portions  of  the  Cen- 
sus T'NIVAC  Svstem  designated  cases  EM-40.  EM-41.  EM-42,  EM^4,  and  E.M- 
48.  that  resulted  in  U.S.  Patent  Nos.  2.860.756:  2,860,325;  3,133,190;  3.056.947; 
and  2.748,720. 
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14.11.2.6.15  Sul».1eet  matter  claimed  in  each  of  these  applications  and  patents 
was  embodied  in  the  Census  UNIVAC  System. 

14.11.2.6.16  On  March  28  and  March  31,  1952,  Eckert  was  aware  that  the  Census 
ITXIVAC  System  had  been  sold  to  the  U.S.  Government  under  a  contract  executed 
in  1948,  that  the  System  had  been  turned  over  to  the  U.S.  Govenmient  for  accept- 
ance testing  by  March  15.  1951,  that  the  System  had  been  used  by  Census  Bureau 
•employees  to  run  census  tabulations  prior  to  March  28,  1951.  and  that  tlie  UNI- 
PRINTER  and  CARD-TO-TAPE  Units  had  been  accepted  for  iwiyment  by  the 
U.S.  Government  prior  to  March  28,  1951. 

14.11.2.6.17  The  Census  UNIVAC  System  was  on  sale  and  in  public  use  in  the 
United  States  prior  to  March  28,  1951. 

14.11.2.7  SR's  predecessor  placed  a  high-speed  printer  described  and  claimed  in 
U.S.  Patent  Nos.  2,842.663  ;  2,915.966  and  2.938,193  on  sale  and  in  public  use  in  the 
United  St-ates  more  than  one  year  prior  to  June  10,  1955.  the  earliest  filing  date 
of  the  applications  resulting  in  these  patents. 

14.11.2.7.1  Prior  to  March  31,  1954,  units  of  the  high-speed  printer  were  de- 
livered for  installation  in  customers"  offices,  thereby  putting  the  high-speed 
printer  on  sale  and  in  public  use. 

14.11.2.7.2  Tbe  high-speed  printer  claimed  in  U.S.  Patent  Nos.  2.842,663 :  2,915,- 
966  and  2.938.193  was  placed  on  sale  and  in  public  use  prior  to  March  31.  1954. 

14.11.3  Subject  matter  claimed  in  the  EM-1  patent  was  derived  from  Atanasoff. 

14.11.3.1  On  October  31,  1947.  Eckert  and  Mauchly  filed  an  application  de- 
scribing various  memory  systems,  designated  case  EM-1,  that  resulted  in  U.S. 
Patent  No.  2.629,827  (the  '827  patent). 

14.11.3.2  Subject  matter  claimed  in  the  EM-1  application  as  the  joint  invention 
of  Eckert  and  Mauchly  was  disclosed  to  Mauchly  by  Atanasoff  in  June  of  1941. 

14.11.3.3.  In  one  embodiment  of  the  EM-1  application,  information  is  stored  in 
a  coded  sequence  of  pulses,  the  pulses  being  temporarily  recorded  on  a  rotating 
carrier  as  electrostatic  charges,  carried  by  rotation  to  another  station  where  they 
give  rise  to  electrical  potential  pulses  which  are  handled  through  an  external 
feedback  circuit  for  replacement  or  reinforcement  of  the  pulses  on  the  carrier. 

14.11.3.4  This  subject  matter  as  claimed  in  the  '827  patent  was  anticipated 
by  the  disclosure  contained  in  the  Atanasoff  manuscript  disclOvSed  to  Mauchly. 

14.11.3.5  Atana.soff's  concept  of  the  recirculating  or  regenerative  memory  was 
used  in  the  EDVAC  program,  with  Atanasoffs  rotating  electrostatic  charge  car- 
rier being  replaced  by  the  recirculation  of  pulses  through  an  electrical  delay  line  : 
this  delay  line  version  of  a  recirculating  memory  was  disclosed  in  the  EM-1 
application  as  an  embodiment  of  Eckert  and  Mauchly's  invention. 

14.11.3.6  The  Atanasoff  electrostatic  charge  version  of  a  recirculating  memory 
was  also  disclosed  in  the  EM-1  application  as  yet  another  embodiment  of  Eckert 
and  Mauchly's  alleged  invention. 

14.11.3.7  In  October  1953,  after  the  "827  patent  was  granted  on  the  EM-1  appli- 
cation. Eckert.  stated  that  prior  to  1942.  Atanasoff  had  developed  what  was  prob- 
ably the  first  example  of  what  could  be  termed  regenerative  memory :  Eckerfs 
knowledge  of  Atanasoff's  prior  work  was  based  on  what  Mauchly  had  earlier 
told  him. 

14.11.3.8  On  April  1.  1964.  SR  charged  Control  Data  Corporation  with  infringe- 
ment on  the  "827  patent  (EM-1). 

14.11.3.9  On  February  2,  1965,  SR  charged  Patter  Instrument  Company  with 
infringement  on  the  '827  patent  (EM-1). 

14.11.3.10  SR  also  called  the  '827  patent  (EM-1)  to  other  computer  manufac- 
turers" attention,  including  Honeywell,  as  a  part  of  its  basic  EDP  patent  port- 
folio. 

14.11.4  Incomplete  Execution  of  the  EM-14  and  EM-22  Applications. 

14.11.4.1  Albert  Auerbach,  an  ensrineer  formerly  employed  by  EMCC.  was 
misled  l»y  the  legal  dejiartment  of  SR's  predecessor  into  signing  tl;e  EM-l-*  oath 
of  inventorship  without  being  given  an  opportiuiity  to  determine  what  was  claimed 
in  the  E]\I-14  application:  Auerbach  was  not  provided  with  tbe  claims  of  the 
EM-14  application  before  he  was  asked  to  sign  and  did  sign  the  EM-14  applica- 
tion oath  :  as  of  September  10.  1971.  Auerbach  had  never  seen  the  claims  filed  with 
the  EM-14  application. 

1^.11.4.2  Albert  Auerliach  and  Wilson,  another  engineer  formerly  emnloyed 
by  EMCC.  were  mi'^led  by  tbe  legal  department  of  SR's  predecessor  into  signing 
the  EM-22  oath  of  inventorsbip  witliout  b^ing  given  an  opportunity  to  determine 
wliat  was  claimed  in  the  EM-22  application:  neither  Aiierbach  nor  "Wilson  was 
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IJi-ovided  with  the  claims  of  the  EM-22  applieatidii  before  each  was  asked  to  and 
did  sign  the  EM-22  application  oath. 

14.11.")  Co-inventor  omitted  from  the  EM-43  patent. 

14.11..",.l  Part  of  the  suhject  matter  claimed  in  the  EM-'S  patent  was  invented 
by  Paul  Winsor  who  was  not  named  therein  and  whom  the  Court  finds  to  be  a 
credible  witness.  ,    ,   .       ,  . 

14.11.5.2  Paul  Winsor  invented  some  of  the  apparatus  described  and  claimed  m 
the  EM— <'3  patent. 

14.11.5.3  Paul  Winsor  invented  the  27  Pulse  Dela.v  Line  arrangement  sIkjwii 
in  Figures  5  and  13  of  the  EM-43  patent. 

14.12  In  view  of  the  statement  by  plaintiff  that  the  Court  need  not  decide  tliat 
anv  individual  patent  is  invalid,  I  make  no  such  finding  of  invalidity. 

i4.12.1  II(meywell  has  stated  that  the  Court  need  not  decide  that  any  of  these 
30A  patents  and  applications  is  invalid. 

14.12.2  Accordingly,  the  Court  expresses  no  opinion  on  the  technical  validity  or 
invalidity  of  these  SOA  patents  and  applications  and  confines  itself  to  the  questions 
of  unenforceability  of  the  30A  patents  issued  and  pending  as  against  Honeywell, 
and  whether  Honeywell  has  proven  a  Sliermaii  Act  violation  based  on  alleged 
willful  and  intentional  fraud  on  the  Patent  Office  concerning  these  patents  and 
applications. 

14.13  I  find  disturbing  the  fact  that  with  the  rejection  and  abandonment  of 
E:M-27  based  on  the  June  30,  1946  EDVAC  Report  the  applicants  or  their  counsel 
did  not  call  this  report  to  the  attention  of  other  examiners  in  Division  23. 

14.13.1  The  EM-21.  23  and  25-29  patent  applications  all  were  prepared  from 
the  EDVAC  Report  by  attorney  Eltgroth  who  represented  SR's  predecessors. 

14.13.2  The  earliest  of  the  E:M-21.  23  and  25-29  applications  to  be  filed  was  not 
received  by  the  Patent  Office  until  October  21,  1950. 

14.13.3  The  EM-27  and  EiI-28  applications  were  both  assigned  to  Division 
23  of  tlie  Patent  Office  for  examination  ;  the  P:M-21.  23,  25,  26  and  29  applications 
were  assigned  to  Division  51  of  the  I'atent  Office  for  examination. 

14.13.4  Attorneys  for  SR's  predecessors,  Eltgroth  and  Light,  handled  all  the 
prosecution  of  these  applications. 

14.13.5  Through  his  own  eiforts,  the  E:M-27  patent  examiner  in  Division  23 
uncovered  the  ED'N'AC  Report  and  found  that  the  EDVAC  Rf^port  was  a  printed 
publication  within  the  meaning  of  the  patent  statute  prior  to  October  21.  1949, 
thereby  liarring  patent  protection  for  the  EM-27  application. 

14.13.6  This  finding  of  the  EM-27  examiner  was  agreed  to  by  Light  and  was 
confirmed  by  information  from  RR's  ERA  sulisidiary  and  from  Libman  ;  none- 
theless, an  amendment  attempting  to  eliminate  the  repf)rt  as  a  reference  was 
filed. 

14.13.7  A  second  examiner  repeated  the  rejection,  affirmed  the  finding  that  the 
EDVAC  Report  anticipated  EM-27,  and  stated  that  the  materials  submitted 
with  the  amendment  were  "incomplete  and  consequently  misleading"  ;  no  further 
action  was  taken  and  EM-27  was  abandoned. 

14.13.8  After  the  criticnl  nature  of  the  EDVAC  Report  had  been  pointed  out  to 
them  by  the  EM-27  examiner.  Light  and  Eltgroth  continiied  prosecution  of  the 
E?kI-23.  25.  26  and  29  applications  which  Eltgroth  had  based  directly  on  the 
anticipatory  EDVAC  Report. 

14.13.9  The  E;M-21.  23.  25.  26  and  29  applications  were  handled  l>y  examiners 
outside  Division  23  who  did  not  lo<-ate  and  cite  the  EDVAC  Report  against  these 
applications  :  there  is  no  evidence  that  these  examiners  were  aware  of  the  EDVAC 
Report;  neither  Eltgroth  nor  Light  informed  such  examiners  about  the  EDVAC 
Report  or  of  the  EM-27  examiner's  adver.se  ruling  based  on  the  EDVAC  Report. 

14.13.10  Wlien  the  EM-29  patent  was  drawn  into  an  interference,  Light  and 
Eltgroth  relied  on  the  EDVAC  Report  to  establish  prior  inventorship  but  withheld 
information  which  they  had  of  the  fact  of  the  Report's  publication. 

1-1.13.11  Light  and  Eltgrotli  relied  on  the  EDVAC  Report  as  proof  of  invention 
of  EM-2S.  but  withheld  information  about  the  fact  of  its  publication  and  the 
EM-27  examiner's  prior  adverse  ruling  based  on  it :  despite  tlie  reliance  upon  the 
EDVAC  Report  as  a  publication  by  the  EM-27  examiner.  Light  and  I]ltgroth 
submitted  an  affidavit  to  the  P^M-28  examiner  to  antedate  and  avoid  a  prior  art 
reference  cited  in  the  EM-28  case:  in  the  affidavit  in  this  respect.  Eckert  and 
Mauchly  attempted  to  establisli  prior  invention  by  relying  on  a  drawing  copied 
from  the  EDVAC  Report :  the  E;M-2S  examiner  was  never  told,  however,  that 
the  EDVAC  Report  had  already  been  found  to  be  printed  publication  by  the 
E;M-27  examiner  in  Division  23. 
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14.13.12  Based  on  the  afladavit,  the  EM-2S  examiner  withdrew  hi?^  rejection 
and  relied  instead  on  another  prior  art  reference  (Moore  School  Lecture  Series 
No.  46)  as  anticipating  all  claims  of  the  EM-2S  case;  this  was  on  June  16,  1953, 
and  Eckert  and  Mauchly  and  RR  then  abandoned  the  EM-28  application. 

14.13.13  The  published  Moore  School  Lecture  Series  also  anticipated  cases 
EM-21,  25  and  26 ;  yet,  even  after  the  fact  of  publication  was  established  by  the 
EM-2S  examiner,  Eckert  and  Mauchly's  attorneys  continued  to  withhold  knowl- 
edge of  the  Lecture  Series  from  one  Division  51  examiner  handling  E;M-25  and 
from  another  Division  51  examiner  handling  EM-26. 

14.13.14.  EM-21  had  already  issued  when  the  e:M-2S  examiner  uncovered  the 
published  Lecture  Series ;  however,  neither  Eckert  nor  INIanchly  nor  their  suc- 
cessors have  ever  made  any  attempt  to  call  the  published  Lecture  Series  to  the 
attention  of  the  Patent  Office  in  connection  with  the  EM-21  patent  or  to  dedicate 
or  disclaim  the  patent  or  any  portion  thereof. 

14.14  I  find  and  conclude  that  as  yet  defendants  have  threatened  no  harm  to 
plaintiff,  that  plaintiff  has  not  proved  injury,  that  plaintiff  has  failed  to  prove 
willful  and  intentional  fraud  on  the  Patent  Oflice  by  clear  and  convincing  evi- 
dence, and  that  plaintiff  has  failed  to  prove  an  illegal  monopoly  in  restraint  of 
trade. 

14.14.1  Honeywell  has  proven  no  actual  or  threatened  injury  to  its  business  or 
property  caused  by  any  of  the  30A  patents  and  applications  it  has  challenged. 

14.14.2  Defendants  have  not  directly  charged  Honeywell  with  infringement  of, 
or  specifically  demanded  royalties  on,  any  of  the  30A  patents  and  applications. 

14.14.3  Honeywell  offered  no  evidence  that  it  tried  to  design  around  any  SR 
patent  or  altered  its  conduct  because  of  an  SR  patent  or  application.  Honeywell 
has  not  admitted  that  it  designed  any  of  its  EDP  machines  to  avoid  any  of  the 
claims  of  the  30A  patents  and  applications. 

14.14.4  Honeywell  has  failed  to  prove  willful  and  intentional  fraud  on  the  Pat- 
ent Office  in  connection  with  anv  of  the  30A  patents  and  applications. 

14.14.5  Findings  14.11-14.11.5.2  and  14.13-14.13.14  as  to  the  infirmities  in  the 
30A  patents  and  applications  and  evidence  tendered  by  Honeywell  with  respect 
to  the  SR-IBM  August  21,  19.56  cross-licensing  and  exchanging  technical  infor- 
mation which  included  the  30A  patents  and  applications  and  which  was  an  un- 
reasonable restraint  of  trade  in  violation  of  Section  1  of  the  Sherman  Act  as 
found  in  15.25  and  15.37  provide  grounds  for  declaring  the  issued  and  pending 
30A  patents  unenforceable. 

14.14.6  "It  is  not  the  mere  obtaining  of  a  fraudulent  patent  which  brings  anti- 
trust liability  to  its  owner ;  it  is  the  assertion  or  enforcement  of  the  issued  pat- 
ent acquired  by  fraud  which  creates  antitrust  liability." 

[49]  14.14.7  One  who  has  not  yet  been  charged  with  infringing  a  patent  may 
have  standing  as  private  attorney  general  to  seek  a  declaration  that  it  is  invalid 
or  unenforceable  as  may  be  necessary  to  fit  the  exigencies. 

14.14.8  Honeywell  has  proven  that  SR  violated  Section  1  of  the  Sherman  Act 
in  connection  with  the  August  21,  1956  Agreement  with  IBM  which  licensed  the 
30A  patents  and  patent  applications,  but  has  not  proven  that  any  of  these  30A 
patents  or  patent  applications  has  injured  Honeywell  in  its  bu.siness  or  property. 

15.  SR-IBM  August  21,  1956  Agreement 

15.1  Plaintiff  has  stated  its  claim  that  defendants  violated  the  antitrust  laws 
in  a  variety  of  ways  and  I  am  not  certain  beyond  the  broad  claims  of  violation 
what  the  exact  claims  may  be. 

15.2  I  l>elieve  the  claims  to  be  somewhat  as  follows  : 

15.3  Plaintiff  claims  that  this  agreement  effected  a  technological  merger  he- 
tween  the  two  companies  then  in  control  of  about  95%  of  the  EDP  business. 

15.3.1  Honeywell  claims  that  on  August  21,  1956.  SR  and  IBM  entered  into  a 
massive  settlement  and  patent  cross-license  Agreement  in  the  TAB  and  EDP 
fields  [hereinafter  the  "19.56  Agreement"]  and  shared  propi-ietary  and  non- 
patented  design  and  manufacturing  technology  thereimder  which  effected  a 
practical  merger  thereof  between  SR  and  IBM:  Honeywell  claims  also  that  at 
that  time  SR  and  IBM  controlled  about  95%  of  the  EDP  business  and  became 
conspirators. 

15.3.2  See  15.24. 

15.4  Plaintiff  claims  that  the  two  companies  shared  their  technological  port- 
folios bv  cross  licenses  and  exchanged  kno^r-how. 

15.4.1  See  15.2.5. 
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15.5  Plaintiff  claims  that  they  further  settled  interferences  with  respect  to 
EXIAC  and  SSEC  and  other  patents  and  applications  which  they  then  knew  to 
be  invalid. 

15.5.1  See  15.24. 

15  6  Plaintiff  claims  that  in  substance  that  the  agreement  was  anti-competitive 
and  that  defendants  violated  Section  1  in  that  they  unreasonably  restrained  com- 
petition and  this  restraint  violated  the  iier  se  standard  or  the  rule  of  reason. 

15  6.1  Honeywell  claims  that  SR,  together  with  IBM,  unreasonably  restrained 
competition  by  entering  into  and  performing  the  1956  Agreement  and  technologi- 
cal merger  and  that  such  action  was  a  per  se  violation  of  Sherman  1. 

15.7  AVith  respect  to  Section  2,  plaintiff  claims  that  defendants  effected  or 
attempted  to  effect  monopoly  power  in  the  relevant  market  with  an  intent  or 
purpose  to  exercise  that  power.  _ 

15.7.1  Honeywell  also  contends  that  SR.  its  constituent  corporations  and 
ISD.  effected,  "attempted  to  effect,  and,  together  with  IBM  under  the  19.5(>  Agree- 
ment and  technological  merger,  combined  and  conspired  to  eft'ect  monopoly  power 
in  the  relevant  market  in  violation  of  Sherman  2. 

15..S  Plaintiff  claims  that  monopoly  power  is  the  power  to  control  prices  or 
exclude  comijetition. 

15.S.1  Honeywell  claims  that  power  to  control  prices  or  exclude  competition 
may  exist  by  virtue  of  a  .iungle  of  patents  and  technology  which  creates  sub- 
stantial barriers  to  competitive  entry  or  burdens  the  competition  after  entry 
bv  affecting  costs. 

15.9  Plaintiff  claims  that  it  was  thus  forced  to  compete  in  an  artifically  and 
illes-allv  infected  and  structured  market  or  in  an  artiticially  impacted  market. 

15.10  Plaintiff"  claims  that  by  the  alleged  misconduct  that  defendants  intended 
to  dominate  the  EDP  market  and  that  defendants  performed  such  acts  intention- 
ally and  with  an  ultimate  anti-competitive  goal. 

15.10.1  Honevwell's  claim  of  misconduct  by  defendants  included  that  of  con- 
.spiring  with  IBM  in  1950  and  19(i5  and  vritli  BTL  in  1901  under  the  leverage  of 
EXIAC  application  or  patent  which  created  a  jungle  of  patents  and  technology. 

15.11  Plaintiff"  suggests  that  there  was  a  less  restrictive  alternative  which 
defendants  did  not  choose. 

15.12  Plaintiff  claims  that  though  the  agreement  was  labelled  non-exclusive, 
that  it  was  nonetheless  exclusive  and  secret. 

15.1.''>  In  19.50  the  EDP  industry  was  in  its  l)eginning  stages. 

15.1.3.1  Remington  Rand  (Remington  Rand  and  Sperry  Corporation  were  con- 
solidated in  1955  to  form  SR)  entered  the  computer  l)usines.s  in  19.50  by  accpiiring 
the  Eckert-Mauchly  Computer  Corporation,  which  had  ])een  formed  by  Eckert 
and  Mauchly. 

15.13.2  In  19.53.  Remington  Rand  acquired  another  EDP  company.  Engineering 
Research  Associates.  Inc. 

15.13.3  IBM  had  l»een  the  dominant  force  in  the  tabulating  machine  business, 
and  in  the  early  19.50"s  was  preparing  to  enter  the  computer  business. 

15.13.4  The  "commercial  computer  industry  originated  in  the  EDP  systems 
offerings  of  Remington  Rand  and  IB:\I  shortly  after  1950:  in  the  early  19.50's. 
IBM  was  offering  the  050.  701.  702.  704  and  705  EDP  systems  and  Remington 
Rand  was  offering  the  UXIVAC  I  and  1103  El  )P  systems. 

1.5.13.5  While  the  Government's  1952  .suit  against  IBM  was  pending,  the  EDP 
industry  began  to  emerge. 

15.13.6  Because  of  its  acquisition  of  the  Eckert-?>Iauchly  Computer  Corporation 
in  19.50,  and  Engineering  Research  Associates  in  1953.  Remington  Rand  and  its 
UXIVAC  division  had  an  early  lead  in  P]DP ;  liowever.  it  soon  lost  this  lead 
to  IBM. 

15.1.3.7  In  the  period  195.5-1956,  other  companies  besides  SR  and  IBM.  includ- 
ing Honeywell,  began  to  move  seriously  into  the  electronic  data  processing  field 
but  basically  IB>[  and  SR  still  dominated  it. 

15.13..S  By  1956.  several  other  companies  were  beginning  to  develop  and  offer 
EDP  systems.  Honeywell  was  working  on  a  large  computer,  the  D-1000,  Avhicli 
was  first  shipped  at  the  end  of  1957,  and  XCR.  having  acquired  an  EDP  company, 
was  also  working  on  a  computer,  first  shipped  in  19.59. 

15.13.9  In  April  19.55.  Honeywell  formed  its  .loint  venture  with  Raytheon  to 
develop,  produce  and  market  EDP  systems. 

15.13.10  XCR  acquired  Computer  Research  Corporatir)n  in  1953-54  and  began 
design  on  the  NCR  303  (later  301)  EDP  system  to  be  offered  for  business 
applications. 
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ir).13.11  Burroughs  acquired  I-^lectroData  Coriioratioii  in  IIIIO,  inherited  and 
marketed  ElertroData's  205  EIDP  system,  and  had  begun  designing  its  220  EDP 
system  for  luisiness  applications. 

'  L">.13.12  RCA  liad  already  marketed  its  RIZMAC  system  by  lOHG  and  was 
planning  its  501  system  which  was  intended  for  commercial  applications. 

15.14  For  many  years  IBM  had  dominated  the  tabulating  machine  industry  and 
had  a  substantial  sales  foi'ce. 

15.14.1  In  10.5»i.  IBM  was  recognized  as  the  principal  U.S.  .supplier  of  SO 
column  TAB  card  equipment  and  SK  as  the  principal  U.S.  supplier  of  90  column 
TAB  card  equipment ;  both  of  these  companies  had  years  of  experience  and 
know-how.  both  in  design  and  production  areas. 

15.14.2  The  tremendous  customer  base  which  IBM  had  because  of  its  domina- 
tion of  the  tabulating  industry  had  a  good  deal  to  do  with  its  position  in  the 
early  days  of  the  EDP  industry  and  this,  combined  with  the  information  exchange, 
gave  them  the  predominant  role  which  has  tended  to  perpetuate  itself. 

15.14.3  IBM  used  its  dominant  position  in  the  tabulating  business — particularly 
its  larae  .sales  and  service  force — to  quickly  seize  the  lead  in  the  EDP  business. 

15.15  IBM  and  SR  in  1956  had  about  95%  of  the  EDP  bu.siness. 

15.15.1  In  terms  of  total  revenue  (stated  in  dollars)  and  market  shares 
(.stated  as  percentages  of  the  total  revenue  of  the  industry),  SR  and  IBM  had 
the  following  shares  of  the  EDP  market  in  1956  : 


World  market 

Domestic  market 

IBM            . 

$42,174,000 

42.9 
51.2 
94.1 

$39,276,000                    47.5 

SR 

IBM  and  SR 

50,329,000 

92,503,000 

37,  590,  000                     45.  5 
76,  866,  000                    93.  0 

15.15.2  In  terms  of  the  retail  sale  vahie  of  new  EDP  .systems  shipped  (stated 
in  dollars)  and  market  shares  (stated  as  percentages  of  the  total  value  of  shii)- 
ments  in  the  industry),  SR  and  IBM  had  the  following  shares  of  the  EDP  market 
in  1956 : 


World  market 

Domestic 

market 

Amount 

Percent 

Amount 

Percent 

IBM 

$160,036,800 

85.2 

9.7 

94.9 

$157,138,800 

18,270,000 

175,408,800 

84.9 

SR 

IBM  and  SR  combined 

18,270,000 

178,306,800 

9.9 
94.8 

15.15.3  In  terms  of  the  retail  sale  value  of  units  of  systems  outstanding  in  the 
marketplace  at  year  end  (stated  in  dollars)  and  market  shares  (stated  as  per- 
centages of  the  total  value  of  luiits  of  .systems  outstanding  in  the  industry),  SR 
and  IBM  had  the  following  shares  of  the  EDP  market  in  1956 : 


World 

markfit 

Domestic 

market 

Amount 

Percent 

Amount 

Percent 

IBM 

.  $205,568,600 

75.7 
18.4 
94.1 

$202,851,600 

50.190,000 

253,041,600 

75.3 

SR __. 

IBM  and  SR  combined 

._      50,190,000 

265,758,600 

18.6 
93.9 

15.16  Several  other  companies  had  1%  or  2%  of  the  business. 

15.16.1  In  terms  of  total  revenue  (stated  in  dollars)  and  market  shares  (stated 
as  percentages  of  the  total  revenue  of  the  industry),  the  other  EDP  companies 
had  the  following  shares  of  the  EDP  market  in  1956  : 
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World  market 


Domestic  market 
Amount 


Percent 


RCA  -       $1,583,000 

Burroughs".::::::::::::::: —    4,i84,ooo 

others. -  0 


1.6       $1,583,000 

4.3  4,  184,  COO 

0  0 


1.9 
5.1 

0 


15.16.2  In  terms  of  the  retail  sale  value  of  new  EDP  .systems  shipped  (stated 
in  dollars)  and  market  shares  (stated  as  percentages  of  the  total  value  of  ship- 
ments in  the  industry),  the  other  EDP  companies  had  the  following  shares  of 
the  EDP  market  in  1956 : 


World  market 

Domestic  market 

Amount 

Percent 

Amount 

Percent 

RCA 

$4,200,000 

2.2 
2.9 
0 

$4,200,000 

5,  406,  450 

0 

2.3 

Burroughs.. 

Others 

5,406,450 

0 

2.9 
0 

15.16.3  In  terms  of  the  retail  sale  value  of  units  of  systems  outstanding  in  the 
marketplace  at  year  end  (stated  in  dollars)  and  market  shares  (stated  as  per- 
centages of  the  total  value  of  units  of  systems  outstanding  in  the  industry),  the 
other  EDP  companies  had  the  following  shares  of  the  EDP  market  in  1U5G: 


World  market 


Amount 


Percent 


Domestic  market 


Percent 


RCA - --  14.200,000 

Burroughs - --  11,782,050 

NCR.... - 280,056 

Others - 0 


1.5 

4.3 

.1 

0 


$4,200,000 

11,782,050 

280,  056 

0 


1.6 
4.4 
.1 
0 


15.17  In  1956  IBM  shipped  about  85%  of  all  the  new  business  and  SR  about 
10%. 

15.17.1  See  15.15.2. 

15.18  At  the  end  of  195G  IBM  had  75%  of  all  the  EDP  systems  outstanding 
and  SR  18%. 

15.18.1  See  15.15.3. 

15.19  From  1955  through  1966  SR  did  not  have  less  than  10%  of  the  EDP 
business. 

15.19.1  In  terms  of  the  retail  sale  value  of  units  of  EDP  systems  outstanding 
in  the  market  place  at  respective  year  end  (stated  in  thousands  of  dollars)  and 
market  shares  (stated  as  precentages  of  the  total  value  of  .systems  outstanding 
in  the  industry),  the  major  members  of  the  EDP  industi-y  had  the  following 
shares  of  the  world  (W)  and  domestic  (D)  EDP  market  from  1955  through  1967: 
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15.20  In  1967  the  percentage  was  slightly  less  than  10%. 
15.20.1  See  15.19.1. 

15.21  In  many  of  these  years  SR  operated  at  substantial  losses. 

x5.22  Plaintiff  claims  that  the  exchange  of  technological  know-how  between 
the  two  dominant  companies  in  the  industry  permitted  their  progress  at  a  much 
faster  rate  than  tlie  extremely  small  companies  not  parties  to  the  agreement. 

15.23  Plaintiff  claims  that  the  failure  to  make  this  information  available  to 
competitors  caused  plaintiff  and  the  other  small  computer  manufacturers  to 
become  involved  in  a  re-invention  cycle  which  caused  tremendous  expenses  to 
the  excluded  companies,  particularly  for  R  &  D. 

15.24  The  agreement  was  the  product  of  a  number  of  factors,  including  the 
1956  IBM  Consent  Decree,  the  1955  antitrust  suit  by  SR  v.  IBM,  the  claim  of  IBM 
that  SR  had  infringed  a  number  of  its  patents,  a  number  of  interferences  involv- 
ing ENIAC,  the  evaluation  of  ENIAC,  the  evaluation  of  the  respective  patent 
portfolios,  the  claim  by  IBM  that  the  ENIAC  was  invalid  because  of  public  use, 
and  undoubtedly  other  factors. 

15.24.1  On  January  21,  1952,  the  Government  filed  an  antitrust  suit  against 
IBM. 

15.24.1.1  The  Government  suit  charged  IBM  with  monopolizing  the  tabulating 
machine  industry  and  with  engaging  in  various  restrictive  practices  in  the  con- 
duct of  its  tabulating  machines  business. 

15.24.1.2  At  the  time  the  Government  action  was  filed  and  for  some  years  there- 
after IBM  had  about  a  90  per  cent  share  of  the  tabulating  business  and  Reming- 
ton Rand  had  the  remaining  10  per  cent. 

15.24.1.3  The  Government  suit  charged  that  one  of  the  methods  IBM  used  to 
maintain  its  monopoly  was  to  exclude  potential  and  existing  manufacturers  of 
tal)ulating  machines  from  entering  the  tabulating  industry  by  monopolizing  pat- 
ents, inventions  and  technical  information  relating  to  tabulating  systems. 

15.24.1.4  The  Goverment  suit  also  charged  that  IBM  had  refused  to  grant  li- 
censes under  its  patents  relating  to  certain  key  tabulating  machines  and  that 
Remington  Rand  had  endeavored  unsuccessfully  to  obtain  a  license  under  these 
patents  from  IBM. 

15.24.1.5  In  April  of  1955,  Herbert  A.  Bergson,  former  head  of  the  Antitrust 
Division  who  had  been  retained  by  Remington  Rand,  submitted  a  draft  consent 
decree  to  the  Department  of  Justice. 

15.24.1.6  According  to  Bergson's  testimony  of  what  he  was  told  by  McXamarn. 
the  Department  of  Justice  had  solicited  Remington  Rand"s  views  about  the  relief 
to  be  sought  from  IBM  in  March  of  1955. 

15.24.1.7  Since  Bergson  was  keenly  aware  that  IBM  had  been  using  its  tabulat- 
ing monopoly  to  monopolize  the  computer  industry,  the  proposed  decree  he  sub- 
mitted to  the  Department  of  Justice  applied  to  EDP  as  well  as  to  TAB. 

15.24.1.8  Eventually,  Bergson  testified,  he  came  to  believe  that  the  Govern- 
ment would  not  get,  via  negotiations  with  IBM,  what  he  considered  to  be  ade- 
quate relief  from  IBM. 

15.24.1.9  On  December  27,  1955,  SR  had  sued  IBM  for  Clayton  and  Sherman 
Act  antitrust  violations  involving,  inter  alia,  EDP  and  TAB  monopoly  practices, 
restrictive  practices  and  the  illegal  tie-in  of  purchase  of  tab  cards  with  the  lease 
of  tab  systems. 

15.24.2  As  of  January  3,  1956,  SR  and  IBINI  were  involved  in  seven  Patent 
Office  interferences  over  priority  and  validity  of  claims  contained  in  the  ENIAC 
patent  application  and  a  few  other  interferences  with  others  of  IBM  and  SR 
EDP  patents  and  applications. 

15.24.2.1  IBM  and  SR  met  in  late  1955  and  early  1956  to  discuss  a  procedure 
for  facilitating  the  resolution  of  these  intei-ferences. 

15.24.2.2  Eventually,  these  late  1955  and  early  1956  IBM-SR  discussions  ex- 
panded to  include  discussion  of  other  outstanding  differences  between  the  two 
companies,  particularly  patent  licensing  and  the  SR  antitrust  suit  against  IB:\r. 
In  the  discussions  SR  and  IBM  considered  the  possibility  of  a  TAB  and  EDP 
patent  cross-license  and  an  exchange  of  know-how. 

15.24.3  On  January  25,  1956,  the  United  States  District  Court  for  the  Southern 
District  of  New  York  approved  a  consent  decree  entered  in  the  case  of  United 
States  V.  IBM. 

15.24.3.1  The  1956  consent  decree  contained  numerous  remedial  provisions 
directed  at  the  IBM  tab  and  EDP  monopoly. 

15.24.3.2  In  section  IV  of  the  decree,  for  example.  IBM  was  required  to  offer 
for  sale  as  well  as  lease  all  of  its  tab  and  EDP  machines. 
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15  24.3.3  In  section  IX  of  the  decree,  IBM  was  required  to  afford  certain  appli- 
cants (otlier  tlian  agents  or  employees  of  a  manufacturer  of  tab  or  EDP  ma- 
chines) the  opportunity  to  obtain  training  to  repair  and  maintain  IBM  tab  and 
EDP  machines  and  to  furnish  to  such  applicants  repair  and  maintenance  manuals 
and  instruction  books  on  all  IBM  tab  and  EDP  machines.  IBM  was  also  required 
pursuant  to  section  IX  to  furnish  such  repair  and  maintenance  books  and 
manuals  to  owners  and  lessees  of  IBM  machines. 

15  24.3.4  Regarding  patents,  section  XI  of  the  consent  decree  required  IBM 
to  license  any  applicant  under  any,  some  or  all  IBM's  tab  and  EDP  patents  and 
applications  filed  prior  to  1961.  IBM  was  permitted  to  charge  a  reasonable 
royalty  for  most  patent  licenses,  but  section  XI  of  the  decree  also  stated  that  if 
the  applicant  and  IBM  were  unable  to  agree  on  what  constitutes  a  reasonable 
royalty,  either  could  apply  to  the  Court  for  such  a  determination  (with  the  burden 
on  IBM  to  prove  reasonableness). 

15.24.3.5  Section  XI  of  the  decree  opened  the  injunction  so  as  to  permit  IBM 
to  grant  patent  licenses  under  future  tab  and  existing  or  future  EDP  patents  on 
the  applicant's  granting  fair  value  to  IBM,  as  a  reasonable  royalty,  including 
licenses  under  any,  some  or  all  of  the  applicant's  patents. 

l.'j.24.3.tj  In  addition  to  the  information  contained  in  the  IBM  repair  and 
maintenance  manuals  required  to  be  furnished  applicants  under  section  IX, 
section  XIV  of  the  decree  required  IBM  to  furnish  any  applicant  for  a  patent 
license  with  technical  information  with  respect  to,  and  for  use  in  the  manu- 
facture of,  a  list  of  some  9  8IBM  "tabulating  machines".  Basically,  this  list 
(set  forth  in  Appendix  A  to  the  decree)  of  "tabulating  machines"  included 
all  of  IBM's  tab  line  as  of  January  1,  1956  of  which  three  were  electronic,  viz., 
the  IBM  604  Electronic  Calculating  Punch,  the  083  Sorter  and  the  101  Elec- 
tronic Statistical  Machine.  Tlie  card  readers,  card  punches  and  other  devices 
covered  by  the  decree  were  ncjt  electronic  nor  used  primarily  in  or  with  an 
electronic  data  processing  system.  These  were  not  "EDP  systems  or  machines", 
therefore,  and  the  consent  decree  did  not  provide  that  the  EDP  know-how  later 
obtained  by  SR  was  to  be  available  to  anyone. 

15.24.3.7  The  technical  information  to  be  provided  by  IBM  pursuant  to 
section  XIV  of  the  consent  decree  was  to  be  such  as  to  enable  the  applicant 
satisfactorily  to  manufacture  or  assemble  the  tabulating  machinery  covered 
thereby.  IBM  was  permitted  to  charge  applicants  only  for  the  cost  of  reproducing 
the  technical  information. 

l.".24.3.8  Section  XIII  of  the  consent  decree  also  prohibited  IBM  from  enter- 
ing into  any  agreement  or  understanding  relating  to  tab  or  EDP  machines  or 
systems  which,  "pro\ades  for  disclosure  to  IBM  on  an  exclusive  basis  of  any 
invention,  formula,  process  or  technical  information". 

15.24.4  The  1956  consent  decree  required  IBM  to  grant  specifically  defined 
tabulating  systems  know-how  technology,  but  not  EDP  systems  know-how  tech- 
nology, to  certain  applicants. 

15.24.5  Honeywell  executives  were  aware  of  the  IBM  consent  decree,  and 
Henry  Hanson,  Honeywell's  EDP  patent  counsel,  prepared  a  summary  of  the 
decree  for  distribution  to  selected  Honeywell  personnel. 

15.24.6  Herbert  Bergsou,  one-time  Assistant  Attorney  General  in  charge  of  the 
Antitrust  Division,  had  attempted  (for  SR)  to  persuade  the  Justice  Depart- 
ment to  include  a  consent  decree  provision  for  a  public  dedication  of  IBM's 
EDP  know-how  technology  in  order  to  correct  what  he  and  SR  saw  as  the  already 
noticeable  advantage  of  IBM  in  the  EDP  industry. 

15.24.7  SR  and  Bergson  considered  it  necessary,  in  order  to  have  viable 
competition  in  the  EDP  industry,  for  all  competitors  to  have  royalty-free 
access  to  IBM's  EDP  know-how  technology,  as  well  as  its  TAB  know-how 
technology. 

15.24.8  However,  SR  was  unsuccessful  in  having  the  EDP  know-how  require- 
ment included  in  the  consent  decree  for  the  public :  subsequently  it  began  direct 
negotiations  with  IBM  to  and  did  obtain  the  IBM  EDP  know-how  solely  for 
itself. 

15.24.9  On  March  5,  1956,  a  conference  was  held  between  SR  and  IBM  to 
discuss  the  possibility  of  settlement  of  the  then  pending  patent  and  antitrust 
disputes  between  the  two  companies. 

15.24.10  Because  SR  believed  that  the  consent  decree  January  1,  1956  cutoff 
date  was  insufiicient,  SR  suggested  that  the  cutoff  date  be  extended  approxi- 
mately a  year  and  that  the  definition  of  technical  information  be  broadened  to 
include  EDP,  as  well  as  tab. 

40-927—75 66 
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15.24.11  On  May  28,  1956,  SR  and  IBM  representatives  met  to  discuss  the 
antitrust  problems  which  might  arise  out  of  a  then  proposed  settlement 
between  IBM  and  SR  which  included  a  complete  sharing  of  know-how  tech- 
nology in  both  the  tabulating  systems  and  EDP  systems  area  and  a  settlement 
of  all  Patent  Office  interferences  between  the  two  companies. 

15  24  12  At  this  meeting,  IBM  submitted  a  proposal  to  SR  that  each  company 
would  grant  the  other  a  royalty-free,  non-exclusive  license  under  all  tab  and 
EDP  patents  and  patent  applications  as  of  July  1,  1956 ;  each  would  release  the 
other  from  liability  for  past  infringement;  each  would  furnish  the  other,  at 
cost,  tab  and  EDP  know-how  as  of  July  1,  1956 ;  IBM  would  pay  $2,000,000  in 
royalties  to  SR ;  and  SR  would  dismiss  its  antitrust  suit. 

15  24  13  As  part  of  the  negotiations  at  that  meeting,  representatives  of  IBM 
told  SR  that  neither  company  would  get  a  patent  in  the  "big  interference  case" 
between  the  IBM  "SSBC"  computing  system  and  the  SR  "ENIAO"  because  of  the 
fact  that  the  ENIAC  machine  and  any  alleged  invention  therein  were  in  public 
use  prior  to  the  critical  date.  ,  .    ^  t.  ^r. 

15.24.14  It  was  stated  by  both  SR  and  IBM  that  it  was  m  the  interest  of  both 
companies  to  settle  their  Patent  Office  interferences. 

15  24  15  Shortly  after  making  its  May  28,  1956  proposal  to  SR,  IBM  counter- 
claimed  against  "SR  for  infringement  of  35  patents,  mostly  in  the  tabulating 
area,  and^  it  petitioned  the  Patent  Office  for  the  institution  of  public  use 
proceedings  against  the  ENIAC  patent  application. 

15  24  16^  SR  management  evaluated  the  IBM  May  28,  1956  offer  and  concluded 
that  EDP  should  be  left  out  of  the  settlement.  But  it  remained  interested  in  tab, 
particularly  because  it  suspected  that  IBM  was  holding  under  wraps  an  IBM 
tabulating  machine  called  the  World  Wide  Accounting  Machine  (for  WWAM). 

15.24.17  SR  officials  estimated  that  patent  licenses  and  technical  information 
on  the  WWAM  machine  would  be  worth  $20,000,000  to  SR. 

15  24  18  SR  sent  a  counter-offer  to  IBM  on  June  27, 1956,  proposing  a  tab  patent 
cross-license  and  an  exchange  of  tab  technical  information  as  of  December  31, 
1956.  SR  also  asked  for  a  $20,000,000  payment  by  IBM.  ^ 

15  2419  SR  hoped  that  the  December  31,  1956  cutoff  date  contained  in  its 
June"  27,  1956  counter-offer  to  IBM  would  be  late  enough  to  "catch"  IBM's 
WWAM  tabulating  machine.  ,   ..       ^      x 

15  24.20  At  meetings  subsequent  to  June  27,  1956,  SR  reduced  its  offer  to 
$10  000  000  and  IBM  eventually  accepted,  but  one  the  basis  that  the  agreement 
include'  licenses  under  IBM  and  SH's  EDP  patents  and  applications  (including 
the  ENIAC  patent  application)  and  that  the  cut-off  date  for  know-how  be 
shortened  to  October  1,  1956.  After  much  discussion,  the  parties  agreed  to  these 
fl.  rr  &  D  ff^mG  n  t  s  • 

15  24  21  Again  in  the  July  1956  negotiations.  IBM  representatives  told  SR 
representatives  that  IBM's  patent  counsel,  Sanborn,  Brumbaugh  &  Cooper,  New 
York  City,  had  forecast  that  IBM  would  prevail  ultimately  on  the  pubhc  use 
question  and  that  the  ENIAC  patent  would  be  invalidated. 

15  '>4  '>2  At  a  meeting  with  SR  on  July  16,  1956,  IBM  representatives  took  the 
firm  position  that  the  ENIAC  application  had  to  be  a  part  of  any  settlement 

15  24  23  At  a  July  23,  1956  meeting,  SR  was  successful  in  obtaining  IBM's 
agreement  to  pay  an  additional  royalty  if  certain  conditions  were  fulfilled. 

15.24.24  A  July  25,  1956  draft  of  the  agreement  contained  a  provision  for 
exchange  of  EDP  technical  information  on  machines  announced  or  released 
to  production  as  of  October  1,  1956. 

15  24.25  In  July  of  1956,  IBM's  top  management  indicated  a  concern  that 
the  largest  patent'license  deal  in  history  would  not  be  well  received  by  the  pubhc. 

15  24  26  There  were  final  drafting  sessions  on  August  1  and  August  2,  1956. 
Bergson  testified  that  he  had  probably  reviewed  the  final  drafts  of  the  agree- 
ment and  orally  advised  SR  that  the  agreement  was  lawful,  ,    .   ., 

15  24.27  At  the  August  2,  1956  drafting  session,  Bergson  suggested  that  the 
parties  submit  a  copy  of  the  agreement  to  the  Department  of  Justice.  After  the 
agreement  was  signed,  Bergson  personally  delivered  a  confidential  copy  of  the 
agreement  to  Marcus  Hollabaugh,  a  Justice  Department  attorney  who  had  been 
in  charge  of  the  IBM  litigation. 

15  24  28  In  August  1956,  a  meeting  was  held  between  representatives  ot  bK 
and  IBM  to  work  out  the  procedure  for  settling  major  interferences  and  lesser 
Patent  Office  interferences.  x     i.       *.  -a 

15'>4  29  Interferences  were  divided  into  major  and  lesser  to  try  to  avoia 
raising  antitrust  problems  over  a  settlement  of  major  interferences  between  the 
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conspirators  without  presentation  of  some  evidence  by  IBM;  all  such  show- 
ings were  essentially  a  formality. 

15.24.30  At  this  August,  195C  meeting,  representatives  of  IBM  again  repeated 
to  representatives  of  SR  that  the  "public  use"  defense  was  a  good  one  against 
the  ENIAC  patent. 

ir).24.81  On  August  15,  1956  the  Assistant  Attorney  General  wrote  IBM's 
counsel  and  asked  for  a  copy  of  the  agreement.  Accordingly,  after  the  agreement 
was  executed  on  August  21,  1956,  IBM's  counsel  sent  a  copy  to  the  Assistant 
Attorney  General. 

15.24.32  Defendants  used  their  EDP  patent  and  application  portfolio  in  influenc- 
ing IBM  to  enter  into  the  1956  Agreement  at  a  time  when  the  conspirators  had 
about  95%  of  the  EDP  market. 

15.24.33  On  August  31,  1956,  IBM  and  SR  entered  into  a  complete  cross-license 
under  all  their  EDP  and  TAB  equipment  patents  and  patent  applications,  a 
complete  sharing  of  all  EDP  and  TAB  equipment  know-how  and  a  complete 
settlement  of  all  EDP  and  TAB  Patent  Office  interferences. 

15.24.34  The  completeness  of  the  August  1956  technology  sharing  is  evidenced 
by  the  following  excerpt  from  that  Agreement : 

^''Exchange  of  Technical  Information.  Sperry  Rand  and  IBM  will  each,  to 
the  extent  that  it  has  the  right  to  disclose  such  information,  furnish  to  the 
other,  as  soon  as  practicable  but  in  no  event  later  than  January  1,  1957,  all 
technical  information,  both  domestic  and  foreign,  in  its  possession  as  of 
Octol)er  1,  1956,  relating  to,  and  for  use  in  the  manufacture  of  tabulating  systems 
and  machines  and  electronic  data  processing  systems  and  machines  which 
shall  have  been  released  to  production  or  announced  to  the  public  for  sale  or 
lease  by  it  up  to  and  including  October  1,  1956. 


For  the  purpose  of  this  Section  5,  "technical  information"  shall  mean  the 
following  information  : 

(1)  a  complete  set  of  drawings  used  in  the  manufacture  of  all  the  detail  parts, 
assemblies,  subassemblies,  circuits,  components,  etc.,  for  the  product: 

(2)  a  complete  set  of  operation  sheets,  duplicates  of  those  which  the  manu- 
facturer used  in  the  manufacture  of  the  product ; 

(3)  a  duplicate  set  of  all  inspection  specifications  for  parts,  assemblies,  sub- 
assemblies, circuits,  components  and  machines  ; 

(4)  a  duplicate  set  of  drawings  of  the  tools,  jigs,  dies,  and  fixtures  necessary 
for  the  manufacture  of  the  product ; 

(5)  a  bill  of  all  materials  necessary  for  the  manufacture  of  the  product  and 
specifications  to  cover  the  purchase  of  such  materials  ;  and 

(6)  illustrated  seiwice  manuals  listing  all  the  detail  parts  of  the  product  and 
setting  forth  mechanical  and  electrical  instructions  to  enable  servicemen  to 
maintain  and  service  machines. 

*  *  *  :^:  '!:  *  * 

In  the  event  that  either  party  shall  give  the  other  party  notice  in  writing 
that  the  technical  information  furnished  to  it  is  inadequate  to  enable  it  satis- 
factorily to  manufacture  the  commercial  end  product  involved,  the  other  party  will 
supply  such  further  written  explanation  of  the  information  furnished  as  may  be 
reasonably  necessary  for  such  purpose." 

15.24.35  The  1956  IBM-SR  Agreement  as  finally  consummated  contained,  among 
other  things,  the  following  terms  : 

(a)  an  exchange  of  patent  licenses  on  tab  and  EDP  patents  and  applications  as 
of  October  1,  1956; 

(b)  an  exchange  of  technical  information  on  tab  and  EDP  machines  announced 
to  the  public  or  released  to  production  as  of  October  1, 1956  : 

(c)  a  payment  of  a  fixed  annual  royalty  by  IBM  of  $1,250,000  a  year  for  eight 
years ; 

(d)  a  payment  by  IBM  of  an  additional  royalty,  if  a  patent  issued  on  the 
ENIAC  application  prior  to  January  1,  1956,  of  1  per  cent  of  the  manufacturing 
cost  of  each  IBM  EDP  machine  embodying  any  invention  covered  by  the  claims 
of  the  ENIAC  patent  manufactured  within  the  United  States  between  October  1, 
1956  and  October  1,  1964 — after  deducting  the  $1,250,000  payments  as  a  credit ; 

(e)  dismissal  of  SR's  antitrust  suit  against  IBM  and  dismissal  of  IBM's  patent 
infriiiaement  counterclaim  against  SR. 
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15.24.36  IBM  and  SR  also  on  August  21,  1956  entered  into  a  series  of  pro- 
cedural agreements  to  dispose  of  the  various  outstanding  patent  interferences 
between  patent  and  patent  applications  of  the  two  companies.  These  agreements 
were  characterized  as  "very  conventional",  and  Honeywell  (Datamatic)  later 
joined  in  several  of  them. 

15.25  I  find  that  the  cross-license  and  exchange  of  technical  information  agree- 
ment was  an  unreasonable  restraint  of  trade  and  was  an  attempt  by  IBM  and 
SR  to  strengthen  or  solidify  their  monopoly  in  the  EDP  industry. 

15.25.1  Section  1  of  the  Sherman  Act  prohibits  "Every  contract,  combina- 
tion *  *  *  or  conspiracy,  in  restraint  of  trade  *  *  *." 

15.25.1.1  Nonexclusive  patent  cross-licensing  in  itself  may  be  proper. 

15.25.1.2  During  the  negotiation  of  their  1956  Agreement,  both  IBM  and  SR 
had  expressed  the  view  that  they  were  not  particularly  interested  in  exchang- 
ing EDP  know-how  (or  technical  information)  ;  each  asserted  its  belief  that  its 
own  position  in  EDP  was  superior  to  the  other's.  Nevertheless,  a  provision  for  an 
exchange  of  EDP  technical  information — on  machines  announced  to  the  public 
or  released  to  production  as  of  October  1,  1956 — became  part  of  the  agreement. 

15.25.1.3  Shortly  before  the  1956  SR-IBM  Agreement  was  executed,  J.  Presper 
Eckert ,  then  a  UNIVAC  executive,  expressed  opposition  to  the  agreement.  Among 
other  things,  Eckert  was  concerned  about  the  treatment  of  "some  dubious 
information  known  as  'knowhow'  (whatever  that  is)".  Eckert  also  wrote: 

'A  considerable  emphasis  has  been  placed  on  the  value  of  something  known  as 
'know-how'  (presumably  this  means  manufacturing  drawings,  etc.)  to  us.  I  can- 
not find  anyone  in  Engineering  who  actually  knows  how  we  can  use  this  so-called 
valuable  know-how.  The  only  work  I  know  of  at  IBM  which  would  be  of  great 
interest  to  us  would  be  that  of  high  speed  circuity  and  the  study  of  new  electronic 
storage  techniques.  Since,  however,  none  of  this  is  at  the  present  time  being  used 
or  offered  for  sale  we  would  not  get  anything  on  the  things  that  they  are  doing 
which  would  be  of  real  value  to  us  *  *  *." 

15.24.1.4  Notwithstanding  Eckei't's  demurral,  the  1956  Agreement  was  con- 
cluded and  IBM  and  SR  went  about  working  out  details  for  the  exchange  of 
technical  information.  IBM  and  SR  representatives  met  again  several  times  in 
the  fall  of  19.56  for  this  purpose. 

15.25.1.5  Since  neither  IBM  nor  SR  really  knew  what  it  wanted  or  might  expect 
in  the  other's  technical  information,  it  was  ultimately  agreed  to  have  a  broad 
exchange.  However,  a  large  number  of  obsolete  machines  were  removed  from  the 
lists  of  machines  on  which  information  was  to  be  exchanged. 

15.25.1.6  Pursuant  to  the  August  21,  1956  Agreement  IBM  and  SR  did,  in  late 
1956,  exchange  thousands  of  documents  containing  proprietary,  technological  and 
production  know-how  of  the  kinds  described  in  the  Agreement  with  respect  to 
the  EDP  and  TAB  systems  and  machines  listed  in  the  Exhibits  A  to  the  Agree- 
ment ;  at  least  as  late  as  1962,  SR  requested  and  received  technical  information 
from  IBM  pursuant  to  the  1956  Agreement. 

15.25.1.7  In  the  fall  of  1956,  SR  received  IBM  manuals  called  for  by  the  agree- 
ment and  also  received  the  manufacturing  information  on  the  IBM  604  Electronic 
Calculating  Punch  (a  tab  machine  listed  on  appendix  A  to  the  IBM  consent 
decree).  The  remainder  of  the  manufacturing  information  which  IBM  supplies 
was  received  by  SR  in  late  December  of  1956.  After  this  information  was  received, 
it  was  placed  in  the  custody  of  Robert  Kalb  at  a  UNIVAC  facility  in  St.  Paul. 

15.25.1.8  The  technical  information  SR  obtained  from  IBM  did  not  disclose 
design  alternatives  that  had  been  considered  by  IBM  and  rejected,  cost  data,  price 
data,  software,  third-party  proprietary  information  or  information  on  IBM's 
field  experience. 

15.25.1.9  In  October  of  1959,  McNamara  (General  Counsel  of  SR's  Remington 
Rand  division)  approached  IBM's  Birkenstock,  stating  that  perhaps  the  time  had 
como  to  discuss  extension  of  the  1956  cross-license  vrith  an  exchange  of  know-how 
Birkenstock  replied  that  he  did  not  feel  that  an  exchange  of  know-how  was  practi- 
cal .and  that : 

"We  were  able  to  include  a  know-how  exchange  in  our  present  cross-license 
agreement  because  we  had  already  been  required  by  our  Consent  Judgment  to 
make  January  1,  1956  level  know-how  available.  It  was  relatively  simple  for  us 
to  merely  update  it  to  a  level  consistent  with  the  date  of  our  cross-license  agree- 
ment. It  would,  however,  be  a  tremendously  expensive  and  time-consuming  job 
to  update  it  again  to  a  current  level.  Furthermore,  If  we  were  to  make  current 
know-how  available  to  RemRand,  we  would  feel  obligated  to  make  it  available  to 
others  who  request  it  as  well.  The  cost  of  maintaining  the  records  would  be  too 
burdensome." 
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15.25.1.10  No  furtlier  exchange  of  unpatented  know-how  (or  technical  informa- 
tion) between  IBM  and  SR  was  entered  into  after  1956  except  under  the  patent 
exchange  of  1965. 

15.25.2  None  of  the  other  EDP  competitors  ever  received  either  SR's  or  IBM's 
EDP  know-how. 

15.25.8  After  receiving  the  technological  and  production  know-how,  from  each 
other,  both  SR  and  IBM  studied  and  used  the  information ;  SR  refused  to  sell  or 
allow  use  of  any  of  its  equipment  made  in  consequence  of  the  technological  merger 
by  any  EDi*  industry  member  at  any  price;  IBM  sold  or  leased  such  items  at 
retail  prices ;  by  reviewing  and  studying  the  technical  information  shared  under 
the  1956  Agreement,  SR  and  IBM  were  better  able  to  know  and  to  evaluate  the 
options  available  to  each  of  them  and  to  decide  what  equipment  to  build  and  how ; 
having  such  opportunities  involves  time  and  cost  saving  shortcuts  in  the  evalua- 
tion and  selection  of  alternative  routes, 

15.25.3.1  One  instance  where  manufacturing  information  on  an  IBM  EDP 
machine  was  examined  by  SR  was  on  the  IBM  RAMAC  device. 

15.25.3.2  The  drawings  on  the  RAMAC  were  incomplete  and,  in  any  case,  SR 
had  prior  to  1957  already  developed  considerable  competence  in  random  access 
storage,  both  disc  and  drimi.  Indeed,  SR's  Appleton  patent,  filed  on  February  2, 
1955,  and  licensed  to  IBM  but  not  to  others,  discloses  an  invention  bearing  a 
striking  similarity  to  the  IBM  RAMAC. 

15.25.3.3  SR  made  no  specific  use  of  the  IBM  RAMAC  drawings  as  it  could 
have ;  instead  it  continued  to  follow  the  drum  approach  to  random  access,  which 
it  had  used  prior  to  1957. 

15.1:5.3.4  The  SR  technical  information  was  shipped  in  late  1956  to  IBM's 
plants  at  Endicott  and  Poughkeepsie,  New  York.  The  SR  EDP  material  went  to 
Poughkeepsie. 

15.25.3.5  An  assignment  was  made  in  February  of  1957  to  H.  A.  Miissell  of 
IBM  to  review  the  SR  drawings  that  had  been  sent  to  Poughkeepsie.  After  months 
of  prodding  by  Mussell's  superior,  Phelps,  a  one-page  report  was  ultimately 
issued  on  July  8, 1957.  The  report  stated : 

"Detailed  studies  of  the  subject  information  were  not  made  since  it  was  felt, 
in  all  cases,  that  the  information  to  be  gained  would  not  greatly  benefit  IBM. 
"In  all  cases,  it  was  felt  that  the  material  might  have  proven  more  valuable,  if : 

(1)  Information  available  was  better  organized. 

(2)  A  key  to  readily  interpreting  the  Sperry  Rand  circuit  coding  were  available. 

(3)  Missing  prints  and  information  were  available." 

15.25.3.6  In  September  of  1957,  Phelps  was  asked  by  H.  T.  Marcy,  the  head  of 
engineering  at  IBM's  Poughkeepsie  facility :  "Are  we  using  any  of  the  data  we 
obtained  from  Sperry  Rand  as  a  result  of  our  settlement  with  them"/"  Phelps 
responded : 

■'For  a  few  weeks  *  *  *  there  was  reasonable  activity  in  that  various  individ- 
uals came  to  the  library  and  studied  parts  of  the  data.  For  some  time  there  has 
been  almost  no  activity  with  these  files  at  Poughkeepsie." 

15.25.3.7  In  the  spring  of  1957,  IBM  was  in  a  "bind"  on  its  high  speed  printers — 
they  were  wire  printers  giving  IBM  "fits  from  a  mechanical  performance  point 
of  view".  IBM  examined  the  1956  SR  technical  information  on  the  UNIVAC  high 
speed  printer,  but  concluded  that  IBM  should  solve  its  problem  by  going  ahead 
with  its  own  development,  the  chain  printer.  IBM  thus  eventually  elected  to 
introduce  its  very  successful  chain  printer,  which  was  "as  different  as  day  and 
night,  from  a  functional  and  mechanical  point  of  view"  from  the  UNIVAC  printer. 
No  other  mainframe  manufacturer  had  this  choice. 

15.25.3.8  IBM  also  examined  1956  SR  technical  information  on  magnetic  drum 
plating  and  magnetic  drum  bearings.  However,  IBM  found  no  information  that 
would  advance  IBM's  state  of  the  art  and  so  put  the  drawings  "back  in  the  file 
and  forgot  it".  No  other  mainframe  manufacturer  had  this  opportunity. 

15.25.3.9  IBM  put  the  1956  SR  information  into  dead  storage  in  1958. 

15.25.3.10  In  1960  J.  Svigals,  an  IBM  employee,  wrote  to  Birkenstock : 
"Several  years  ago,  I  believe  the  year  was  1956,  IBM  received  detailed  descrip- 
tive material  from  Sperry  Rand.  The  material  described  all  of  their  announced 
products  at  this  time. 

"There  has  been  little  or  no  use  of  this  material.  As  part  of  this  department's 
File  Retention  Program,  it  is  desirable  that  this  material  be  discarded.  May  I 
please  have  your  advice  on  the  disposition  of  this  material.  Attached  is  a  list  de- 
scribing the  contents  of  these  files." 

The  EDP  information  which  IBM  had  received  from  SR  was  subsequently  de- 
stroyed and  the  tab  information  remained  in  dead  storage  at  Endicott. 
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15.25.3.11  IBM  could  have  but  never  built  a  copy  of  any  of  the  SR  machines 
on  which  it  had  received  EDP  technical  information  and  it  could  have  but  never 
used  or  incorporated  into  any  of  its  equipment,  designs,  details,  features  or  proc- 
esses specifically  derived  from  the  SR  technical  information.  No  other  mainframe 
manufacturer  had  such  opportunity. 

15.25.4  There  was  a  competitive  advantage  to  be  gained  by  both  IBM  and  SR 
by  receiving  the  respective  packages  of  EDP  know-how. 

15.25.5  That  same  competitive  advantage  was  also  possible  for  any  other  EDP 
competitor  had  it  received  that  EDP  know-how. 

15.25.6  SR  and  IBM  attempted  to,  and  did,  gain  a  competitive  advantage  by  the 
receipt  and  subsequent  ability  to  consider  and  decide  upon  utilization  of  that 
EDP  know-how. 

15.25.7  Then  other  EDP  competitors,  by  reason  of  their  non-access  to  the  EDP 
information,  did  not  gain  or  have  a  competitive  advantage. 

15.25.8  Since  SR  and  IBM  gained  a  competitive  advantage  and  since  the  other 
EDP  competitors  did  not,  the  others  were  at  a  competitive  disadvantage  com- 
pared to  either  SR  or  IBM  or  both. 

15.25.9  Thus,  the  effect  of  the  technological  sharing,  embodied  in  the  1956 
Agreement,  and  the  subsequent  use  of  and  ability  to  use  each  other's  know- 
how  by  SR  and  IBM,  was  to  confer  a  competitive  advantage  on  the  parties 
and  to  put  the  other  EDP  competitors  at  a  competitive  disadvantage  with 
respect  to  SR  and  IBM  and  each  of  them  as  they  both  are  held  to  have  realized 
Sit  t\iG  tiniG  Rud  tliGrG3,ftGr. 

15.25.10  Conversely  stated,  the  cause  of  the  other  EDP  competitors  being  put 
at  a  competitive  disadvantage  was  the  technological  merger  accomplished  by 
the  1956  Agreement,  and  the  subsequent  use  of  and  the  opportunity  and  ability 
to  use  each  others  know-how  by  SR  and  IBM  which  the  competitors  lacked. 

15.25.11  The  impact  of  the  total  EDP  and  TAB  system  technological  merger 
between  IBM  and  SR  in  1956  was  stifling  on  the  growth  of  EDP  compftitors 
and  the  EDP  industry  generally ;  since  1956,  all  EDP  industry  members  except 
IBM  and  SR  (and  CDO  to  a  limited  degree)  have  been  oi>erating  under  arti- 
ficial EDP  market  constraints  imposed  by  having  had  to  compete  against  the 
combined  technological  portfolios  of  IBM  and  SR  during  the  critical  .starting 
and  developmental  period  of  the  EDP  industry. 

15.25.12  The  technological  merger  between  IBM  and  SR  restrained  and 
hampered  the  EDP  industry  from  growing  in  time  and  size,  restrained  and 
hampered  the  ability  of  other  members  of  the  EDP  industry  to  thrive  and  grow 
and  depressed  the  incentive  to  invent  within  the  industry. 

15.25.13  Prior  to  and  after  the  1956  technological  merger  between  SR  and  IBM, 
technological  competition  was  the  single  most  important  component  of  comjie- 
tition  among  entrants  to  the  EDP  industry ;  in  perhaps  no  other  industry  has 
technological  development  been  so  important  to  the  success  of  the  participants. 

15.25.14  The  competitive  structure  of  the  EDP  industry,  particularly  prior 
to   1956,    created   a    substantial   incentive   toward    technological    innovation. 

15.25.15  The  importance  of  technological  competition  in  the  computer  industry 
is  illustrated  by  the  large  outlays  for  research  and  development  (hereinafter 
R&D)  made  by  the  various  members  of  the  EDP  industry. 

15.25.16  The  R&D  expenditures  for  the  EDP  divisions  of  .sever.il  electronics 
firms  frequently  excee^ded  10%  of  total  revenues  and,  in  early  stages  of  de- 
A'elopment,  R&D  expenditures  actually  exceed  total  EDP  system  revenues. 

15.25.17  For  example,  Honeywell  made  annual  R&D  expenditures  con- 
siderably in  excess  of  its  annual  world  EDP  system  revenues  in  the  entire 
period  1955-1960,  and  in  excess  of  20%  of  EDP  system  revenues  in  the  follow- 
ing five  year  period  1961-1965. 

15.25.18  Even  SR,  although  a  party  to  the  technological  merger  with  IB^NI 
in  19.56.  made  annual  R  &  D  expenditures  in  excess  of  10%  of  its  nnntial 
world  EDP  revenues  in  all  except  one  of  the  four  years  from  1957  to  1960. 

15.25.19.  Because  of  the  benefi^^s  obtained  from  the  technology  shared  under 
the  SR-TBM  Agreement  of  19,56,  both  SR  and  IBM  realized  a  dulling  of 
their  individual  incentive  to  innovate  which  would  have  continued  but  for  the 
Agreement. 

15.25.20  At  the  time  of  the  SR-IBM  Agreement  of  19.56,  IBM  and  SR  had 
already  developed  substnntial  technological  expertise  in  the  EDP  field  and  were 
the  two  dominant  firms  in  the  tabulating  machine  market  who.se  customers  were 
the  most  likely  prospects  for  EDP  systems. 

15.25.21  Thus,  the  SR~IBM  Agreement  of  19.56  solidified  an  already  dominant 
consortium. 
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15.25.22  The  terms  of  the  SR-IBM  Agreement  of  1956  assured  that  the 
dominance  of  the  consortium  would  persist  since  the  parties  agreed  to  exchange 
existing  know-how  and  information  on  developments  then  in  progress  as  well  as 
future  patents. 

1.5.2r).23  The  SR-IB:\I  technological  merger  gave  SR  and  IBM  a  decisive  ad- 
vantage over  the  actual  and  potential  EDP  manufacturers  who  were  not  parties 
to  the  Agreement  and,  as  a  consequence,  significantly  reduced  the  competitive 
potential  of  outsiders. 

15.25.23.1  After  the  1956  IBM-SR  agreement,  SR's  share  of  EDP  business 
declined. 

15.25.23.2  Although  SR's  UNIVAC  Division  had  been  claimed  to  be  profitable 
before  the  1956  IBM-SR  agreement,  it  lost  $250,000,000  in  the  1957-1965  period. 

15.25.23.3  In  the  1957  to  1967  period,  Honeywell,  RCA,  Contorl  Data  and  NCR 
grew  from  having  practically  no  EDP  business  to  having  annual  EDP  shipments 
each  about  as  large  as  SR's. 

15.25.23.4  In  the  1957-67  period,  SR  spent  $223,000,000  (18%  of  its  EDP 
revenues)  on  EDP  research  and  development;  in  the  same  period  Honeywell 
spent  $95,000,000  (21%  of  its  EDP  revenues)  on  EDP  research  and  development. 

15.25.23.5  The  1956  IBM-SR  patent  cross-license  was  de  facto  exclusive,  and 
SR  conspired  and  agreed  with  IBM  to  prevent  Honeywell  from  obtaining  access 
to  any  IBM  or  SR  patent  licenses  and  know-how. 

15.25.23.6  Honeywell  has  proven  that  it  was  injured  in  its  business  or  property 
by  reason  of  the  1956  EDP  patent  cross-license  between  IBM  and  SR. 

15.25.23.7  As  to  licenses  under  IBM  EDP  patents,  any  apiilicnnt  under  the 
IBM  consent  decree  had  a  right  to  obtain  such  licenses,  and  Honeywell  and  the 
other  major  EDP  companies  did  obtain  such  licenses. 

15.25.23.8  Honeywell  offered  no  evidence  that  it  over  tried  to  design  around 
an  SR  patent  or  even  altered  its  conduct  because  of  an  SR  patent.  In  fact, 
in  answers  to  defendants'  Interrogatories  248  and  251.  Honeywell  admitted  that 
it  never  studied  any  of  the  SR  patents  and  applications  involved  in  the  1956 
IBM-SR  cross-license  and  that  it  never  designed  any  of  its  EDP  machines  to 
avoid  any  of  their  claims. 

15.25.24  The  SR-IBM  technological  merger  in  1956  injured  competition  in  the 
EDP  industry  by  conspiratorially  allowing  the  perpetuation  of  the  high  com- 
bined market  share  of  the  two  parties  to  the  merger  and  tending  to  protect 
the  proportion  of  each  conspirator. 

15.26  In  1956  IBM  and  SR  had  about  95%  of  the  EDP  market  and  each  had 
a  duty  to  the  remaining  members  of  the  industry  to  make  full  disclosure  of  the 
agreement. 

15.26.1  SR  had  the  duty  to  seek  out  Honeywell  and  offer  it  access  to  technical 
information  equal  to  that  offered  IBM. 

15.26.2  On  May  10,  1956,  a  meeting  was  held  between  IBM  and  SR  at  which 
representatives  of  both  companies  discussed  a  then  proposed  settlement  between 
SR  and  IBM. 

15.26.2.1  At  this  meeting.  F.  .7.  McNaniara  of  SR  stated  that  as  a  part  of  the 
settlement,  he  contemplated  an  exchange  of  know-how  between  IBM  and  SR 
which  would  cover  the  EDP  field  as  well  as  the  TAB  systems  ai-ea. 

15.26.3  On  May  15,  1956,  Birkenstock  of  IBM  sent  a  letter  to  outside  counsel 
with  an  attached  copy  of  suggested  points  to  be  negotiated  between  IBM  and 
SR,  including  an  exchange  of  EDP  know-how. 

15.26.4  On  May  22,  1956,  IBM  concluded  that  the  proposed  know-how  exchange 
between  IBM  and  SR  would  raise  serious  problems  under  the  antitrust  laws 
unless  both  companies  were  willing  to  provide  the  same  know-how  to  all  licensees. 

15.26.5  On  May  28.  1956,  a  meeting  was  held  between  representatives  of  IBM 
and  SR  to  discuss  further  a  proposed  settlement  between  the  two  companies. 

15.26.6  One  of  the  principal  points  at  this  meeting  was  the  antitrust  problems 
which  might  arise  out  of  the  proposed  settlement. 

15.26.6.1  Judge  Bromley,  outside  counsel  of  IBM,  stated  that  the  proposed 
settlement  between  the  two  principal  occupants  of  the  field  was  fraught  with 
antiti'ust  difficulties. 

15.26.6.2  McNamara  of  SR  stated  that  an  exchange  of  EDP  know-bow  would 
give  rise  to  antitrust  problems  and  that  SR  was  not  then  disiwsed  towards  a 
know-how  exchange. 

15.26.7  On  .Tune  6,  1956,  Birkenstock  of  IBM  and  McNamara  of  SR  discussed 
the  fact  that  should  an  exchange  of  know-how  be  concluded  between  the  two 
companies,  IBM  would  l)e  obligated  to  provide  EDP  know-how,  at  least  coexten- 
sive to  the  patent  grant,  to  all  licensees. 
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15.26.7.1  IBM  had  made  it  clear  to  SR  throughout  their  negotiatons  that  be- 
cause of  its  consent  decree,  IBM  would  make  available  to  all  competitors  who  re- 
quested it  the  same  patent  licenses  and  technical  information  it  provided  to  SR. 
IBM  did  nothing  effectual  to  implement  this  requirement. 

15.26.8  At  a  June  20,  1956  meeting  with  IBM,  McNamara  stated  that,  based 
upon  a  previous  conference  with  Birkenstock,  there  was  an  understanding  that 
the  objective  of  a  settlement  between  IBM  and  SR  was  to  place  SR  in  such  a 
position  with  respect  to  patents,  applications  and  know-how  that  it  would  be  on 
the  same  level  as  IBM ;  this  was  what  occurred. 

15.26.9  At  a  June  29,  1956  meeting  with  SR,  Birkenstock  of  IBM  stated  that, 
contrary  to  the  advice  of  IBM's  antitrust  counsel,  IBM  would  agree  to  a  cutoff 
date  of  June  1,  1956,  for  an  IBM-SR  know-how  exchange;  the  ultimate  date 
became  October  1, 1956. 

15.26.10  Birkenstock  further  stated  that  IBM's  counsel  had  advised  IBM  that 
it  would  be  obligated  to  provide  to  all  licensees,  with  respect  to  any  particular 
machine,  the  same  know-how  exchanged  with  SR. 

15.26.11  The  1956  consent  decree  required  IBM  to  grant  technology  access  to 
specifically  defined  tabulating  systems  [not  EDP  systems  technology]  to  certain 
applicants;  Section  XIII  of  the  decree  also  prohibited  IBM  from  exchanging 
disclosures  of  technical  information  on  an  exclusive  basis. 

15.26.12  During  the  course  of  the  1956  negotiations  IBM  had  become  con- 
cerned that  any  settlement  with  SR,  if  publicized,  might  be  construed  as  an 
admission  of  guilt  to  SR's  monopoly  charges  or  that  SR's  salesmen  might 
make  unfair  use  of  it  in  the  way  they  might  describe  or  talk  about  the  agree- 
ment. This  concern  first  appears  in  the  "minutes"  of  a  June  29,  1956  SR^IBM 
n^otiating  session ;  these  memoranda  indicate  that  IBM  and  SR  then  dis- 
cussed having  a  joint  press  release  as  a  possible  solution. 

15.26.13  An  IBM  draft  agreement  dated  July  6,  1956  contained  an  express 
provision  that  there  should  be  a  joint  press  release  and  that  the  terms  and 
conditions  of  the  agreement  would  be  kept  confidential ;  this  draft  contained 
no  provision  for  an  exchange  of  EDP  technical  information. 

15.12.14  In  July  of  1956.  IBM  was  specifically  advised  by  outside  counsel  and 
so  told  SR,  that  a  know-how  and  patent  exchange  with  SR  would  violate  the 
antitrust  laws  unless  IBM  made  arrangements  for  other  companies  in  the  indus- 
try to  get  the  same  benefits  royalty-free ;  no  provision  implementing  this  neces- 
sity was  included  in  the  technological  merger. 

15.26.15  At  an  August  1,  1956  meeting  of  IBM  and  SR  representatives,  Birken- 
stock of  IBM  reported  that  IBM  had  been  unable  to  avoid  mentioning  the  settle- 
ment negotiations  to  the  editors  of  Fortune  magazine ;  however,  SR  representa- 
tives were  assured  that  Fortune  would  not  publish  any  details. 

15.26.16  Both  companies  desired  to  gain  technological  peaceful  coexistence 
and  expressed  their  mutual  concern  over  antitrust  problems  which  would  arise 
from  the  two  dominant  companies  exchanging  EDP  know-how  and  patent  li- 
censes when  these  same  benefits  would  not  be  available  royalty-free  to  the 
industry;  nonetheless,  they  made  their  Agreement  de  facto  exclusive. 

15.26.17  Both  conspirators  desired  to  keep  factual  information  from  their 
competitors  and  the  public  concerning  the  true  scope  of  their  proposed  tech- 
nological merger  and  concealed,  to  the  maximum  degree  details  of  the  1956 
Agreement,  both  before  and  after  it  was  executed. 

15.26.18  SR  and  IBM  were  naturally  sensitive  about  candid  disclosure  of 
the  full  details  of  their  know-how  exchange  when  they  did  not  heed  the  warnings 
of  counsel  by  making  the  technology  available  to  all ;  they  agreed  upon  a  closely 
worded  and  innocuous-sounding  press  release  and  agreed  that  no  other  com- 
ment would  be  allowed  by  any  representative  of  either  company. 

15.26.19  By  issuing  the  jointly  drafted  press  release,  SR  and  IBM  appeared 
to  disclose  the  nature  of  their  settlement,  but  the  press  release  did  not  contain 
enough  information  to  make  it  self-explanatory  nor  to  prevent  it  from  being  mis- 
leading as  to  the  true  content  of  the  technological  merger ;  the  press  release  was 
calculated  to  allay  suspicions  which  the  conspirators  knew  would  follow  the 
inevitable  leak  of  information  about  the  deal. 

15.26.19.1  The  joint  press  release  was  issued  a  few  hours  after  the  1956  Agree- 
ment was  signed.  The  release  stated : 

"Culminating  more  than  a  year's  negotiations,  International  Business  Ma- 
chines Corporation  and  Sperry  Rand  Corporation  today  entered  into  a  non- 
exclusive licensing  agreement   to  exchange  licenses   to  manufacture  punched 
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card  accounting  machines  and  electronic  data  processing  machines  under  the 
respective  patents  and  patent  applications  in  existence  as  of  October  1,  1956. 

"Based  on  IBM's  greater  production  of  these  machines,  IBM  will  pay  to 
Sperry  Rand  a  fixed  amount  royalty  of  $1,250,000  for  eight  years  as  a  credit 
against  production  royalties,  after  which  time  no  further  royalty  payments 
will  be  due.  „  ^^,.  ,     4.  •  4. 

"The  two  companies  also  agreed  upon  a  procedure  for  setthng  patent  inter- 
ferences now  pending  in  the  United  States  Patent  Office  and  arranged  to  ex- 
change technical  information  with  respect  to  punched  card  accounting  and  elec- 
tronic data  processing  machines  announced  or  released  to  production  prior  to 
October  1, 1956.  „  t.     ^      ■^^, 

"Simultaneously  with  execution  of  the  above  agreements,  Sperry  Rand  with- 
drew its  Anti-trust  complaint,  filed  December  27,  1955,  and  IBM  withdrew  its 
counterclaim,  charging  patent  infringement,  filed  June  6,  1956. 

15.26.19.2  The  fact  of  the  1956  IBM-SR  Agreement,  but  not  the  details,  re- 
ceived publicity :  -r  1    rm, 

(a)  Versions  of  the  press  release  appeared  in  the  Wall  Street  Journal.  Ibe 
New  York  Times  and  in  trade  journals  such  as  Computers  and  Automation. 

(b)  The  press  release  was  mailed  to  thousands  of  IBM  stockholders,  and  an 
expanded  version  of  it  appeared  in  the  1957  SR  Annual  Report. 

(c)  The  Wall  Street  Journal  account  stated  that  technical  information  was 
to  be  exchanged  on  "all  data  processing  and  punched  card  euipment,  announced 
or  released  for  production  before  October  1." 

(d)  SR  had  several  hundred  copies  of  the  agreement  printed;  these  copies 
were  circulated  to  SR  personnel  and  some  copies  went  to  outsiders. 

15.26.20  On  August  21,  1956,  T.  J.  Watson,  Jr.,  chief  executive  of  IBM  sent  a 
worldwide  memorandum  to  all  executives  and  department  managers,  district 
managers,  IBM  branch  managers  and  plant  and  laboratory  executives  in  which 
he  specified  what  could  and  should  be  said  regarding  the  technological  merger 
and  attached  a  script  with  prescribed  answers  to  questions;  the  script  was 
designed  to  disclose  none  of  the  details  of  the  Agreement. 

15.26.21  Although  IBM  and  SR  made  reference  to  an  exchange  of  EDP  and 
TAB  systems  technical  information  in  their  jointly  drafted  press  release  of 
August  21,  1956,  and  a  letter  to  IBM  shareholders  dated  the  same  date  contain- 
ing the  same  reference,  both  companies  were  careful  to  disclose  no  factual  details 
concerning  the  extent  to  which  IBM  and  SR  had  acomplished  a  practical  tech- 
nological merger  by  the  1956  Agreement.  ..  ..  ^ 

15.26.22  At  a  September  5,  1956  meeting  of  SR  executives,  McNamara  stated 
that  the  privileges  of  the  deal  with  IBM,  including  the  know-how  exchange, 
were  not  available  to  other  industry  members. 

15.26.23  IBM  and  SR,  singly  and  together,  had  the  duty  to  explain  the  195b 
Agreement  openly  to  the  other  members  of  the  EDP  industry  and  the  public  and 
to  offer  the  opportunity  to  gain  access  to  the  joint  power  base  on  nondiscrimina- 
tory terms;  the  1956  Agreement  created  an  affirmative  obligation  to  inform 
others  of  the  availability  of  the  pooled  EDP  know-how. 

15  26.24  However,  neither  IBM  nor  SR  ever  told  any  EDP  competitor  about 
the  extent  of  the  EDP  information  exchange  in  1956,  nor  did  either  ever  offer 
any  EDP  competitor  any  of  the  EDP  know-how  of  either  company ;  neither  pur- 
sued a  program  of  bringing  their  know-how,  patent  or  application  technology 
into  the  public  domain ;  neither  engaged  in  any  program  or  plan  to  make  their 
de  facto  exclusively  shared  technology  available  on  any  terms  to  any  EDP 
industrv  members  or  the  public. 

15.26.24.1  SR's  executives  testified  that  they  had  remained  entirely  willing  after 
the  1956  agreement  to  discuss  patent  licensing  and  technical  information  with 
competitors  but  did  nothing  overt  to  make  this  willingness  effective. 

15.25.25  In  fact,  every  effort  was  made  by  SR  and  IBM  to  keep  such  informa- 
tion from  their  competitors  and  the  public,  and  only  a  limited  number  of  men 
in  each  company  were  given  access  to  the  information. 

15.26.26  The  1956  Agreement  betwen  IBM  and  SR  had  significant  anti- 
competitive impact  on  the  development  of  the  EDP  industry  and  there  was  a 
less  restrictive  alternative  available,  namely,  to  grant  the  EDP  industry  access  to 
the  technological  merger  with  accompanying  freedom  to  innovate  and  compete. 

15.26.27  IBM  and  SR  were  both  specifically  familiar  with  how  to  achieve  pub- 
lication of  the  availability  of  know-how  as  a  result  of  the  1956  IBM  govern- 
mental consent  decree  experience;  however,  neither  took  any  steps  reasonably 
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calculated  to  publicize  the  availability  of  the  EDP  teehuology  and  know-how 
shared  between  themslves. 

15.26.28  While  IBM  and  SR  filed  copies  of  the  1956  Agreement  with  the  Justice 
Department,  they  knew  and  intended  that  the  Justice  Department  would  treat 
the  matter  as  confidential  under  the  express  provisions  of  the  1956  Consent 
Decree  ;  it  was  so  treated. 

15.26.29  SR  knew,  before  it  entered  into  the  1956  Agreement  with  IBM,  that 
there  was  a  probability  that  the  technological  merger  provided  for  in  the  agree- 
ment between  the  two  then  dominant  companies  in  the  EDP  and  TAB  industries 
would  violate  the  antitrust  laws. 

15.26.30  Therefore,  in  July  of  1956  and  thereafter,  SR  and  IBM  agreed  to  and 
did  keep  the  details  of  the  Agreement  secret  from  the  EDP  industry  and  the 
public ;  the  1956  technology  sharing  was  regarded  by  SR  to  be  "company  con- 
fidential and  not  to  be  disclosed"  ;  further.  SR  and  IBM  agreed  that  there  would 
be  no  publicity  regarding  any  of  their  technology  sharing  activities. 

15.26.31  Consequently,  no  industry  member  actually  realized  or  knew  the 
scope  and  breadth  of  the  Agreement  and  information  exchange  between  IBM 
and  SR  in  1956  nor  until  much  later. 

15.26.32  Honeywell  had  no  actual  knowledge  or  realization  of  the  full  signifi- 
cance of  the  technological  merger  between  SR  and  IBM  or  the  conspiratorially 
intended  effects  thereof  until  the  discovery  processes  provided  by  this  lawsuit. 

15.26.33  The  1956  EDP  know-how  exchange  between  IBM  and  SR,  although 
labeled  "non-exclusive"  was  effectively  "exclusive",  i.e.,  de  facto  exclusive  as  it 
was  intended  by  the  parties  to  be. 

15.26.34  The  true  scope  of  the  1956  Agreement  and  the  hreadth  of  information 
exchanged  was  kept  secret  by  the  conspirators  until  unearthed  by  Honeywell 
during  discovery  in  this  lawsuit  in  1969. 

15.26.35  When  IBIM  and  SR  finally,  under  legal  demand,  produced  copies  of 
the  1956  Agreement  in  this  lawsuit,  both  demanded  that  the  copies  be  treated 
as  "eonfidentiar'  by  Protective  Orders  of  the  Court. 

15.27  Plaintiff  knew  of  the  1956  Agreement,  the  1956  IBM  Consent  Decree,  and 
the  1955  antitrust  suit  of  SR  against  IBM. 

15.28  Though  plaintiff  knew  of  the  1956  Agreement,  it  made  no  demand  then 
or  within  a  reasonable  time  thereafter  for  the  agreement  or  the  information 
contained  therein. 

15.28.1  Honeywell  oflicials  read  the  press  accounts  of  the  1956  IBM-SR  agree- 
ment. In  fact.  Hanson  (the  head  of  Honeywell's  EDP  patent  department)  in  a 
September  10.  1956  memorandum  to  Finke  (the  head  of  Honeywell's  EDP  op- 
erations) described  the  1956  IBM-SR  Agreement  and  wrote : 

"There  is  also  alleged  to  be  a  mutual  exchange  of  technical  information  be- 
tween the  two  companies  in  the  tabulating  machine  and  electronic  data  processing 
machine  field." 

Planson  also  wrote  in  the  same  memorandum  that  the  Honeywell  system  "is 
capable  of  outperforming  the  Univac  I  and  Univac  II  and  they  might  be  in- 
terested in  obtaining  know-how  from  us". 

15.28.2  In  late  1956,  Honeywell  explicitly  considered  whether  it  should  ap- 
proach SR  or  IBM  or  whether  it  should  stall  and  wait  for  IBM  or  SR  to  ap- 
proach Honeywell.  It  adopted  the  latter  course  in  the  hope  that  it  could  in  the 
meantime  develop  trading  stock  so  that  it  would  not  have  to  pay  cash  for  any 
IBM  or  SR  patent  licenses. 

l.".28.3  lentil  this  lawsiTit,  neither  Binger  (Honeywell's  chief  executive),  Finke 
nor  Hanson  ever  sought  any  additional  details  concerning  the  1956  Agreement 
from  IBM  or  SR.  nor  did  they  ever  ask  to  see  a  copy  of  the  agreement. 

15.28.4  Honeywell  has  never  sought  any  technical  information  from  SR  or 
from  IBM. 

15.29  If  the  demand  had  been  refused,  legal  action  in  antitrust  or  other 
theory  would  have  forced  disclosure  of  the  agreement. 

15.29.1  See  18.8. 

15..30  In  19.56  plaintiff  knew  that  SR  had  a  high  speed  printer  and  that  IBM 
had  RAMAC  and  knew  that  it  suffered  competitively  for  lack  of  such  devices 
or  information. 

15.30.1  See  15.40.49  through  15.40.70  and  15.40.83  through  15.40.94. 

15.31  Plaintiff,  however,  took  no  legal  action  in  1956  or  within  a  reasonable 
time  thereafter  to  eliminate  the  restraint  of  trade  or  continued  monoimly  uower. 

1.5.,32  As  in  Section  7  cases,  the  Cotirt  believes  that  whatever  happened  after 
19.56  has  relevnnce. 

15.33  The  history  of  the  industry  indicates  that  defendants  in  no  way  as- 
sumed or  obtained  a  dominant  or  monopolistic  position. 
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15.34  SR  from  1956  to  1967  remained  at  about  10%  of  the  EDP  industry,  and 
in  most  of  tliose  years  operated  at  substantial  losses. 

15.34.1  See  15.19.1. 

15.35  SR  and  ISD  are  the  defendants  in  this  lawsuit,  not  IBM. 

15.36  The  relevant  market  is  the  EDP  industry  and  the  geographic  market  is 
the  United  States  and  foreign  markets  for  sales  or  rentals  of  EDP  products  manu- 
factured in  the  United  States. 

15.36.1  The  relevant  product  market  for  purposes  of  this  lavpsuit  is  defined  to 
include  those  EDP  systems  and  machines  falling  within  the  following  definition : 

EDP  System. — Shall  mean  any  machine  or  group  of  automatically  inter- 
communicating machine  units  capable  of  entering,  receiving,  storing,  classify- 
ing, computing  and/or  recording  alphabetic  and/or  numeric  accounting  and/or 
statistical  data  without  intermediate  use  of  tabulating  cards,  which  system 
includes  one  or  more  central  data  processing  facilities  and  one  or  more  storage 
facilities,  and  has  either 

(a)  the  ability  to  receive  and  retain  in  the  storage  facilities  at  least  some 
of  the  instructions  for  the  data  processing  operations  required,  or 

(b)  means,  in  association  with  storage,  inherently  capable  of  receiving  and 
utilizing  the  alphabetic  and/or  numeric  representation  of  either  the  location 
or  the  identifying  name  or  number  of  data  in  storage  to  control  access  to  such 
data,  or 

(c)  storage  capacity  for  1,000  or  more  alphabetic  and/or  decimal  numeric 
characters  or  equivalent  thereof. 

EDP  Machine. — Shall  mean  a  machine  or  device  and  attachments  thereof 
used  primarily  in  or  with  an  electronic  data  processing  system. 

All  systems  and  machines  falling  within  the  above  definition  or  included  in 
the  relevant  product  market,  with  the  exception  of  those  so-called  "special  pur- 
pose" systems  designed  to  accomplish  a  specialized  task  and  sold  or  leased  to 
the  United  States  or  any  agency  or  department  thereof,  as  long  as  no  such 
system  was  ever  offered  generally  to  the  public,  and  with  the  proviso  that 
business  or  scientific  electronic  data  processing  machines  or  systems  ordinarily 
sold  or  leased  in  the  commercial  market,  which  happen  also  to  be  sold  or  leased 
to  the  military,  the  United  States  Department  of  Defense  or  any  other  United 
States  Government  department  are  included. 

15.36.2  The  relevant  geographic  markets  for  purposes  of  this  lawsuit  are  the 
United  States  and  the  world  market  (a  combination  of  the  foreign  and  United 
States  markets). 

15.36.3  At  least  since  the  early  1950's,  there  has  been  a  definable  relevant 
market  in  the  development,  manufacture,  sale,  lease,  and  use  of  electronic  data 
processing  machines  and  systems  (as  defined  above)  in  each  of  the  geographic 
markets  (as  defined  above). 

15.37  I  find  a  violation  of  Section  1  in  the  agreement. 
15.37.1  See  15.24, 15.25  and  15.26. 

15.38  Though  the  agreement  was  a  further  attempt  to  extend  the  monopoly, 
I  find  that  in  view  of  later  events  that  defendants  did  not  create  any  monopoly 
in  violation  of  Section  2. 

15.38.1  Honeywell  has  failed  to  prove  that  SR's  participation  in  the  1956  IBM 
SR  Agreement  violated  Section  2  of  Sherman  Act. 

15.39  I  find  that  in  view  of  plaintiff's  knowledge  of  the  fact  of  the  agreement 
and  of  the  dominant  position  of  SR  and  IBM  in  1956,  that  plaintiff  failed  to  act 
with  any  kind  of  diligence  in  the  protection  of  its  interests. 

15.40  I  find  that  if  the  agreement  violates  the  antitrust  laws  that  plaintiff 
has  proved  injury. 

15.40.1  The  creation  of  the  mutually  shared  pool  of  technological  know-how 
on  the  part  of  SR  and  IBM,  who  at  the  time  of  the  Agreement  had  about  95% 
of  the  world  EDP  market,  placed  the  other  industry  members  not  party  to  the 
Agreement,  including  Honeywell,  at  a  severe  competitive  disadvantage. 

15.40.2  In  agreeing  to  exchange  know-how  and  information  on  developments, 
SR  assured  itself  that  other  EDP  manufacturers  would  confront  a  decisive  tech- 
nological disadvantage  or  excessively  high  R&D  costs,  either  of  which  would 
reduce  technological  competition  in  the  EDP  market. 

15.40.3  An  analysis  of  the  ratio  of  "imputed  rental  value"  of  annual  EDP 
system  shipments  to  R  &  D  expenses  for  the  period  1957-1967  shows  that  Honey- 
w-ell's  R&D  outlays  relative  to  value  of  shipments  were  consistently  much 
higher  than  those  of  SR. 

15.40.4  "Imputed  rental  value"  as  herein  used  means  the  value  arrived  at  by 
converting  all  EDP  sale  transactions  in  each  year  to  lease  transactions  by  a 
formula  which  spreads  the  revenue  derived  from  these  sale  transactions  over 
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a  3%  year  period  commencing  witli  tlie  first  year  the  revenue  was  earned ;  this 
"imputed"  value  is  then  added  to  the  actual  lease  revenue  to  obtain  the  "im- 
puted rental  value"  (hereinafter  "IRV")  ;  this  is  a  valid  base  for  comparison 
purposes. 

15.40.5  From  1957  to  1960,  the  four  years  immediately  foUovping  the  SR-IBM 
Agreement,  Honeywell's  R&D  outlays  exceeded  total  EDP  revenues. 

15.40.6  During  the  same  period,  SR's  R&D  outlays  ranged  from  10%  to  22% 
of  its  EDP  revenues. 

15.40.7  Although  the  productivity  of  a  particular  R&D  investment  may  not 
be  immediately  measurable,  it  is  well  accepted  statistically  that  given  the  fact 
that  a  company  is  investing  R&D  dollars  every  year,  the  ratio  of  annual 
revenue  or  value  of  equipment  shipped  to  annual  R&D  expenditures  is  a  valid 
basis  for  considering  how  productive  R&D  efforts  are  over  a  period  of  time. 

15.40.8  It  was  not  until  1965  that  Honeywell  attained  a  ratio  (4.787)  of  IRV 
of  EDP  systems  shipped  to  R  &  D  costs  as  favorable  as  the  4.619  ratio  which  SR 
had  enjoyed  in  1957,  the  year  immediately  following  the  technological  merger. 

15.40.9  Utilization  of  the  ratio  analysis  technique  makes  possible  the  ascertain- 
ment of  the  competitive  disadvantage  suffered  by  Honeywell  as  a  result  of  the 
1956  Agreement  in  either  of  two  ways:  (1)  the  lower  revenues  of  Honeywell 
compared  to  its  R&D  outlays  as  compared  to  SR,  or  (2)  the  excess  R&D 
outlays  Honeywell  was  forced  to  make  in  order  to  achieve  any  given  level  of 
revenues  as  compared  to  SR. 

15.40.10  The  competitive  disadvantage  suffered  by  Honeywell  as  a  result  of 
the  1956  Agreement  (compared  with  SR's  experience)  measured  in  terms  ol 
lost  IRV  in  the  years  1958  to  1967,  ranges  from  $516,877,000  (calculated  with 
no  time  lag  between  R&D  spent  and  IRV  earned)  to  $360,541,000  (one  year 
time  lag)  ;  generally  speaking,  this  means  that  had  Honeywell's  R&D  expendi- 
tures been  statistically  as  productive  as  SR's  for  those  years,  Honeywell  would 
have  generated  between  $360,000,000  and  $517,000,000  more  revenue  than  it 
actually  did. 

15.40.11  The  competitive  disadvantage  suffered  by  Honeywell  as  a  result  of  the 
1956  Agreement  (compared  to  SR's  experience)  measured  in  terms  of  excess 
R&D  costs  incurred  in  the  years  1958  to  1967,  ranges  from  $55,314,000  (calculated 
with  no  time  lag  between  R&D  spent  and  IRV  earned)  to  $36,871,000  (one  year 
time  lag)  ;  generally  speaking,  this  means  that  Honeywell  had  to  spend  between 
$36,000,000  and  $55,000,000  more  for  R  &  D  than  SR  did  in  order  to  generate 
the  same  dollar  revenue. 

15.40.12  The  SR-IBM  technological  merger  had  the  effect  of  causing  a  tech- 
nological lag  of  several  years  on  Honeywell,  and  it  required  unusually  high 
R&D  expenditures  in  an  attempt  to  overcome  that  lag. 

15.40.13  To  determine  the  extent  of  the  injury  to  Honeywell  caused  by  the 
1956  Agreement  and  the  technological  sharing  thereunder,  the  nature  of  that 
agreement  must  be  evaluated  in  light  of  what  Honeywell  stood  to  gain  from 
having  access  to  it,  or  alternatively,  what  it  stood  to  lose  from  not  having 
access  to  it,  in  terms  of  its  competitive  position. 

15.40.14  What  Honeywell's  activities  and  subsequent  competitive  position 
would  have  been  must  be  compared  to  what  its  activities  and  subsequent  com- 
petitive position  actually  were  in  order  to  measure  the  total  impact  of  the  tech- 
nological merger  on  it;  essentially,  the  extent  of  the  competitive  advantage 
Honeywell  would  have  received  must  be  added  to  the  extent  of  the  competitive 
disadvantage  it  actually  sustained. 

15.40.15  In  1956-57  and  thereafter,  Honeywell  and  others  of  the  EDP  in- 
dustry had  workable  central  processing  units  ["main  frames"]  but  were  ex- 
periencing substantial  diflSculties  in  developing  and  producing  peripheral  and 
input-output  devices  and  were  therefore  forced  to  turn  to  costlier  and  disadvan- 
tageous sources. 

15.40.16  Because  it  recognized  its  deficiencies  in  the  peripheral  areas,  Honey- 
well representatives  talked  with  representatives  of  SR  in  1956  and  requested  that 
SR  sell  Honeywell  its  high-speed  printers  and  card  readers ;  SR  declined  to  do 
so  on  any  basis ;  this  equipment  was  included  in  technology  shared  between 
SR  and  IBM. 

15.40.17  Therefore,  Honeywell  was  obligated  to  and  did  ask  IBM  to  supply 
card  readers  and  punches  and  went  elsewhere  to  obtain  printers. 

15.40.18  IBM  did  agree  to  lease  card  punches  and  readers  to  Honeywell  but 
only  on  a  full  retail  price  basis,  thereby  eliminating  that  part  of  the  EDP  sys- 
tem as  a  potential  for  profit  for  Honeywell. 
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15.40.19  Frm  1957  to  1964,  Honeywell  leased  for  re-lease  card  readers  and 
piiiRlies  from  IBM. 

ir).40.19.1  Beginning  with  the  Datamatic  D-1000,  Honeywell's  first  computer 
(liv.st  shipped  at  the  end  of  1957),  Honeywell  obtained  input/output  devices 
from  IBM  for  use  with  Honeywell  central  processors.  Among  the  IBM  items 
purchased  or  leased  at  retail  prices  by  Honeywell  were  the  IBM  407  printer  and 
the  IBM  519  card  punch. 

15.40.19.2  The  IBM  407  printer  and  the  IBM  519  card  punch  were  explicitly 
listed  on  Appendix  A  to  the  IBM  consent  decree  as  items  on  which  IBM  waa 
obligated  to  furnish  technical  information  to  all  tab  patent  licensees.  Honeywell 
jiever  sought  this  407  and  519  technical  information,  or  any  other  technical  in- 
formation, from  IBM. 

15.40.19.3  Biiiger,  Honeywell's  chief  executive  oflicer,  did  not  know  why 
Honeywell  did  not  invoke  the  IBM  consent  decree  to  get  IBM  80  column  punched 
card  equipment. 

15.40.19.4  At  various  times  over  the  years  since  1956,  Honeywell's  Capp  Smith 
and  Walter  Finke  complained  to  IBM  about  IBM's  policy  concerning  prices  on 
peripherals  it  was  selling  or  leasing  to  Honeywell.  On  such  occasions,  Birken- 
stock  testified  that  he  countered  that  Honeywell  was  free  to  apply  for  IBM 
kuuw-how  and  build  the  peripherals  itself  if  it  did  not  like  IBM's  policy.  Birken- 
stock  claimed  to  have  explained  to  Smith  and  Finke  that  IBM  would  make 
available  to  Honeywell  all  of  the  technical  information,  both  tab  and  EDP,  that 
it  iiad  made  available  to  SR. 

15.40.19.5  In  August  of  1059,  Birkenstock  met  with  Paul  Wi.shart,  then  Honey- 
well's President,  to  discuss  the  possibility  of  Honeywell's  taking  a  license  under 
IBM  EDP  patents. 

15.40.19.6  Following  his  August  1959  discussions  with  Birkenstock,  Wishart 
advised  Finke  that  IBM's  royalty  rates  were  "a  great  deal  more  liberal  than  I 
had  thought  they  would  be".  Wishart  also  stated  to  Finke: 

-I  think  what  he  (Birkenstock)  was  trying  to  say  in  a  nice  way  was  that  he 
knew  we  were  infringing,  and  that  perhaps  the  time  had  come  to  talk  about 
it  *  *  *.  I  do  not  thing  there  is  any  occasion  to  immediately  contract  him,  but 
when  we  start  delivering  (our  first  computers),  we  may  well  be  forced  to  do 
this." 

15.40.19.7  Henry  Hanson  wrote  to  AVill  Freeman,  outside  patent  counsel  for 
Honeywell,  about  the  August  1959  Birkenstock  visit  Hanson  stated  : 

"As  we  have  discussed  previously,  we  are  not  desirous  of  opening  any  patent 
discussions  at  the  present  time.  However,  we  may  not  be  able  to  stall  indefinitely 
on  this  matter.  I  have  been  hoping  that  it  would  be  possible  to  build  up  a  better 
picture  in  the  anti-trust  area  tlian  1  have  been  able  to  do  at  the  present  time  *  *  * 
I  am  no  planning  to  put  any  concentrated  effort  on  this  at  the  moment  but  to 
continue  on  as  we  have  been  trying  to  locate  our  potential  problems  may  be 
and  building  up  our  own  patent  portfolio." 

15.40.19.8  By  March  ol  1963,  IB3I  and  Honeywell  had  agreed  in  principle  on  a 
patent  cross-license  that  was  royalty  free  but  with  IBM  to  receive  licenses  also 
under  Honeywell's  valuable  industrial  instrumentation  patents  as  a  "quid  pro 
■quo"  for  IBIM's  greater  EDP  patent  position. 

15.40.19.9  The  final  IBM-Honeywell  agreement  was  worked  out  in  an  April 
1963  session  between  Will  Freeman  (late  Honeywell  patent  counsel)  and  Birken- 
stock. During  this  session,  Birkenstock  claimed,  he  had  a  detailed  discussion 
with  Freeman  concerning  IBM's  tab  and  EDP  technical  information  exchange 
Avith  SR  in  1950  and  the  fact  that  similar  IBM  information — as  of  October  1, 
195(j — was  available  to  Honeywell. 

15.40.19.10  At  their  April  1963  meting.  Birkenstock  said.  Freeman  advised 
that  since  the  IBM  know-how  (teehSical  information)  was  limited  to  October  1, 
1956  he  believed  it  had  little  value  to  Honeywell  at  the  time.  Freeman  also 
■expressed  a  reluctance,  according  to  Birkenstock,  to  request  IBM  know-how 
because  he  did  not  want  to  expose  Honeywell  to  the  possibility  of  IBIM's  asking 
for  Honeywell  know-how  in  the  instrumentation  field. 

15.40.19.11  At  his  April  1963  meeting  with  IBM's  Birkenstock,  Freeman  sug- 
gested, according  to  Birkenstock,  that  the  IBM-Honeywell  agreement  specifically 
>;tate  that  no  know-how  was  to  be  provided  by  either  party ;  such  a  provision 
was  incorporated  into  the  agreement. 

15.40.19.12  Final  drafting  of  the  IBM-Honeywell  agreement  was  concluded, 
.and  it  was  executed  in  April  of  1964. 
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15.40.19.13  The  IBM-Honeywell  agreement  called  for  nonexclusive  patent  cross- 
licenses  on  existing  "information  handling"  patents  and  on  patents  issuing  on 
applications  filed  prior  to  May  1, 1968. 

15.40.20  In  December  of  1964,  IBM  notified  Honeywell  that  it  would  no  longer 
lease  for  re-lease  card  readers  and  punches  to  Honeywell. 

15.40.21  That  meant  that  Honeywell  was  forced  to  purchase  card  readers  and 
punches  at  full  list  price  from  IBM  in  the  current  year  and  then  wait  several 
years  for  a  return  through  rental  payments  of  money  which  was  currently  paid 
to  IBM  for  its  readers  and  punches. 

15.40.22  Although  tliis  placed  Honeywell  at  a  significant  competitive  disad- 
vantage in  the  EDP  market,  Honeywell  nevertheless  continued  to  buy  readers 
and  punches  from  IBM  since  SR  would  not  deal  on  any  terms  and  there  was 
no  other  alternative  pending  final  completion  of  design  and  development  of 
Honeywell  readers  and  punches. 

15.40.23.  In  May  of  1966,  representatives  of  Honeywell  visited  representatives 
of  IBM  to  ask  that  IBM  reconsider  its  policy  that  it  would  not  lease  for  re-lease 
readers  and  punches  to  Honeywell. 

15.40.24  IBM  refused  to  reconsider  both  policies,  SR  knowing  of  IBM  policy 
and  vice  versa. 

15.40.25  From  at  least  as  early  as  1956-57,  it  has  been  very  important  for  an 
EDP  manufacturer  to  develop  its  own  complete  system  because  customers  dis- 
liked "split-system  responsibility"  with  one  manufacturer  maintaining  the  central 
processor  and  one  or  more  others  maintaining  the  peripheral  devices. 

15.40.26  The  purchase  or  lease  of  peripheral  devices  by  an  EDP  system  producer 
from  another  manufacturer  removed  that  area  of  the  system  as  a  potential  profit- 
maker. 

15.40.27  Peripherals  have  contributed  an  increasingly  greater  share  of  total 
system  price  during  the  period  1955  to  1970. 

15.40.28  Peripheral  and  input-output  devices  have  been  and  are  now  critically 
important  to  EDP  system  customers  and  hence  to  sales  since  they  determine 
the  "through-put"  of  the  system,  the  speed  and  flexibility  with  which  the  system 
can  meet  the  user's  needs,  and  often,  the  quality  of  the  system  user's  perform- 
ance for  its  customer. 

15.40.29  A  range  of  types  of  peripheral  devices  (as  well  as  a  range  of  speed 
and  capacity  within  each  type)  offered  with  a  central  processor  permits  the 
selection  of  the  best  combination  of  capability  and  price  for  the  customer. 

15.40.30  Tlie  EDP  manufacturer  with  a  limited  set  of  peripherals  was  and  is 
therefore  severely  limited  in  its  ability  to  compete. 

15.40.31  Since  the  late  1950's,  emphasis  has  been  moving  increasingly  away 
from  the  central  processor  and  toward  peripheral  capabilities  in  the  EDP  custo- 
mer's comparison  of  performance  of  data  processing  business  applications  by 
competing  EDP  systems. 

15.40.32  It  is  common  today,  and  has  been  increasingly  so  since  the  late  1950's, 
to  refer  to  a  system  with  apparent  limitations  in  eflaciency  as  "printer-bound" 
or  "input-bound"  or  "tape-bound"  meaning  that  the  speed  of  a  particular  periph- 
eral unit  is  the  measure  of  EDP  system  performance. 

15.40.33  Honeywell  experienced  substantial  deprivation  and  competitive  dis- 
advantage because  of  nonaccess  to  the  exclusively  held  technology  which  IBM 
and  SR  shared  under  the  1956  Agreement. 

15.40.34  Although  the  Honeywell  EDP  organization  had  a  strong  management 
position  and  a  growing  sales  capability  in  1956/1957,  it  had  little  if  any  special- 
ized know-how  with  respect  to  peripheral  or  terminal  equipment  design  and 
evaluation  or  the  production  of  electronic  or  mechanical  units  except  on  a  modol- 
shop  basis. 

15.40.35  Had  Honeywell  participated  in  the  information  sharing  between  IBM 
and  SR,  it  would  have  obtained  valuable,  needed  know-how  to  supplement  that 
which  it  already  possessed. 

15.40.36  With  access  to  the  SR-IBM  shared  technology,  the  overall  course  of 
Honeywell  would  have  changed  noticeably ;  access  to  the  exchanged  information 
would  have  significantly  changed  the  climate  in  which  business  decisions  were 
being  made  at  Honeywell  EDP  in  the  areas  of  management,  finance,  engineering 
and  marketing  during  the  entire  period  from  1956  until  1970. 

15.40.37  Honeywell  would  have  achieved  a  strong  position  as  early  as  the 
1960-1964  period  if  the  company's  two  prime  weaknesses  had  been  eradicated  in 
the  late  1950's  by  access  to  the  shared  technology  : 

.1  The  lack  of  production  and  commercial  product  experience  ;  and 
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.2  The  lack  of  knowledge  and  customer  and  corporate  confidence  in  tlie 
peripheral  areas  from  both  a  design  and  production  viewpoint, 

15.40.38  The  following  benefits  would  have  accrued  to  Honeywell  from  the 
time  Honeywell  obtained  access  to  the  1956  knowhow  technology : 

.1  Electronic  products  would  have  been  produced  at  lower  costs  with  better 
reliability,  and  EDP  systems  could  have  been  brought  into  the  market  sooner; 

.2  Electromechanical  products  would  have  been  selected  with  greater  dis- 
crimination, implemented  for  better  performance,  and  produced  in-house  at  a 
much  earlier  date  with  greater  customer  acceptance ; 

.3  A  broader  and  more  reliable  product  line  would  have  enhanced  the  image 
of  the  company  as  a  full-line  vendor  of  EDP  equipment ; 

.4  A  full-line  vendor  image  would  have  resulted  in  more  customers  earlier ; 
and 

.5  A  broader  product  line  would  have  attracted  more  creative  design  talent 
to  Honeywell  employment  in  both  hardware  and  software  areas. 

15.40.39  The  primary  technical  strength  of  the  Honeywell  organization  rested, 
in  its  central  processor  design  competence  rather  than  in  the  areas  of  implemen- 
tation of  designs  in  reliable,  economical  or  producible  hardware. 

15.40.40  Honeywell  would  have  profited  by  access  to  the  merged  technology  hv 
the  areas  of  memories,  central  processors,  and  control  units  by  knowing  cer' 
tainly  what  had  already  been  discarded  as  unreliable,  uneconomical  or  otherwise' 
unsuitable. 

15.40.41  Brute-force  implementation  techniques  were  utilized  in  the  Honeywell 
D-1000  and  H-800  in  an  attempt  to  resolve  problems  which  surely  had  more 
reasonable  solution ;  however,  the  pressures  of  time  and  lack  of  design  knowl- 
edge and  experience  forced  Honeywell  engineers  to  find  their  own  solutions  which 
were  often  clumsy,  expensive,  or  diflicult  to  reproduce,  all  of  this  would  have 
been  alleviated  from  the  time  of  and  by  access  to  the  merged  technology. 

15.40.42  Some  of  the  major  potential  contributions  from  Honeywell  access  to 
the  shared  technology  are  in  the  areas  of  improved  implementation  of  the  con- 
ceptual design  (better  documentation,  better  packaging,  better  powering)  and 
in  the  application  of  the  detailed  information  to  efforts  to  replace  or  coexist 
with  equipment  of  IBM  or  SR  which  a  potential  customer  already  had ;  none  of 
these  could  be  supplied  by  examination  of  the  competing  equipment  or  by  "re- 
verse-engineering." 

15.40.43  The  Honeywell  D-1000  systems  were  built  one-by-one  by  highly  trained 
engineers  and  technicians,  as  were  the  first  H-SOO  systems ;  access  to  the  merged 
technology  would  have  ameliorated  this  condition  for  Honeywell  and  the  public 
would  have  benefited. 

15.40.44  Honeywell  EDP  engineers  had  little  production  experience  in  1957; 
particularly,  a  lack  of  knowledge  of  what  could  be  produced  in  a  factory  as  op- 
posed to  a  model  shop  or  test  laboratory,  and  a  lack  of  knowledge  of  what  the 
factory  had  to  know  to  produce  such  equipment ;  the  technology  shared  between 
SR  and  IBM  covered  such  matters. 

15.40.45  The  lack  of  production  experience  among  Honeywell  EDP  engineers 
resulted  in  the  use  of  older  technology  when  current  technology  of  Honeywell 
(not  equal  to  that  shared  between  SR  and  IBM)  did  not  produce  reliable  prod- 
ucts, or  resulted  in  expensive  model  shop  crash  redesign  programs  and  other 
activities  tending  to  increase  costs,  delay  shipment,  reduce  reliability  and  damage 
Honeywell's  performance  and  image. 

15.40.46  SR's  UNIVAO  II  and  File  computer,  made  accessible  to  IBM,  both 
were  constructed  using  printed  circuit  packages ;  had  information  on  these  been 
available  to  Honeywell  as  it  was  to  IBM,  Honeywell  would  have  been  able  to 
improve  both  design  and  documentation  by  engineers  and  improvement  of  pro- 
cedures and  techniques  by  production  personnel ;  IBM  had  access  to  all  of  thi.*? 
in  the  technological  merger. 

1.5.40.47  The  SR-IBM  information  concerning  design  and  production  would 
have  been  valuable  to  Honeywell  with  respect  to  connectors,  connector  tech- 
niques, power  supply  and  distribution,  cabling  and  cooling. 

1.5.40.48  Honeywell,  having  personnel  with  little  knowledge  of  production  tech- 
niques, used  older  technology  or  over-designed  for  performance  reliability,  with 
the  result  that  the  electronic  portions  of  the  H-800/1S00,  400/1400  and  200, 
were  more  expensive  to  build  and  operate  than  competitive  equipment,  which 
affected  Honeywell's  competitive  ability  in  terms  of  price  and  customer  costs 
in  floor  space  and  environmental  condition. 
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15.40.49  These  deficiencies  in  Honeywell's  design  implementation,  documen- 
tation and  production  know-how  would  have  been  substantially  eliminated  by 
access  to  the  technology  shared  between  SR  and  IBM. 

15.40.50  These  deficiencies  resulted  in  a  loss  of  sales  and  loss  of  EDP  image 
becau.se  of  the  deficiencies  in  technology  displayed  by  Honeywell. 

15.40.51  Honeywell's  financial  losses  were  reflected  not  only  in  lost  sales 
dollars  and  increased  costs  for  production  and  repair  of  hardware,  but  also  a 
loss  in  market  place  status  as  reflected  in  the  difficulty  in  hiring  quality  ijersonnel 
and  gaining  access  to  sophisticated  buyers. 

15r40.52  As  early  as  1959,  in  developing  the  H-SOO  system,  Honeywell  was 
forced  to  attempt  to  achieve  compatibility  with  certain  SR  and  IBM  equipment 
in  order  to  make  sales. 

15.40.53  In  late  1957,  Honeywell  was  weak  in  the  entire  area  of  high  capacity, 
medium-access-time  storage  when  contrasted  with  the  IBM  305  RAMAC  and 
the  SR  Magnetic  Drum  File  Computer,  both  covered  by  the  shared  technology. 

15.40.54  In  1958  and  thereafter,  the  weakness  of  Honeywell  in  random  access 
units  was  increasingly  apparent  and  the  competition,  including  SR,  capitalized 
on  that  weakness. 

15.40.55  Honeywell  had  few  i>ersonnel  experienced  in  this  branch  of.  EDP 
-technology  and  any  realistic  prospect  of  developing  random  access  equipment 
from  scratch  was  hopeless. 

15.40.56  Honeywell,  in  1957  and  for  several  years  thereafter,  could  not  have 
become  competitive  in  this  rapidly  evolving  technological  area  without  a  body 
of  technological  information  on  which  to  build;  the  shared  technology  would 
have  provided  this  know-how. 

15.40.57  The  Bryant  disc  memory  unit  was  selected  to  be  the  device  offered 
by  Honeywell  with  its  .systems,  although  not  without  reluctance. 

"  15.40.58  Four  systems  containing  the  Bryant  disc  unit  were  shipped  to  Honey- 
well customers,  but  they  did  not  become  acceptable  in  the  general  marketplace 
primarily  because  of  inability  to  keep  them  operative  in  service. 

15.40.59  For  the  immediate  future,  Honeywell  was  thus  committed  to  the 
use  of  the  Bryant  disc  unit  but  the  difficulties  with  this  unit  coupled  with  the 
increasing  pressure  of  the  market  required  that  investigation  of  other  units  be 
continued. 

15.40.00  Honeywell  considered  as  late  as  1964,  developing  a  unit  using  magnetic 
tape  loops  to  provide  a  random  access  capability  because  of  growing  indications 
that  IBM  1311  (random  access)  unit  would  destroy  any  possible  marker  .success 
for  tlie  Honeywell  400  and  also  the  Honeywell  200;  SR  and  IBM  had  shared 
this  teclmology  in  1950-57. 

15.40.61  Honeywell  personnel  concluded  that  wide  tape  woiild  not  be  competi- 
tive either  with"  the  IBM  1301  disc  unit  or  with  the  IBM  1311  disc  pack  unit 
and    that    Honeywell   would   need   another   program    for   random   access   mass 

15.10.62  Large  numbers  of  important  EDP  prospects,  some  of  whom  already 
were  customers,  made  it  plain  in  1964  that  they  would  not  continue  to  consider 
Honeywell  as  a  supplier  because  Honeywell  was  not  competitive  in  random 
access. 

15.40.63  In  September  1934,  Honeywell  was  forced  to -offer  to  provide  IBM 
2311  disc  pack  units  with  Honeywell  systems  or  be  faced  with  the  alternative 
of  continuing  to  lose  orders. 

15.40.64  In  December  1964,  The  Bryant  disc  unit  was  removed  from  the  product 
line  because  of  difficulty  in  operation  and  the  conviction  by  Honeywell  personnel 
that  it  was  no  longer  competitive. 

15.40.65  Honeywell's  attempted  internal  development  of  a  ma.gnetic  card  ran- 
dom access  storage  proved  to  be  a  disaster  both  financially  and  reputation-wise. 

15  40.66  The  Honevwell  card  mass  storage  project  was  terminated  as  a  product 
development  in  the  "first  quarter  of  1966  because  Honeywell  could  not  perfect 
the  card  storage  unit  to  a  point  at  which  it  would  function  reliably  :  access 
to  the  1956  technology  shared  by  SR  and  IBM  would  have  provided  a  substitute 
whenever  access  was  achieved.  ^^^  .^       ,• 

15.40.67  Honeywell  immediately  instituted  a  series  of  orders  to  CDC  for  di.sc 
pack  drive  units  and  began  a  crash  program  for  control  units,  both  resulting 

in  heavy  expenses.  ,    .:,       ,  ^      ^  ■     inon 

15  40  68  In  1966,  Honeywell  began  its  own  disc  pack  development  and  m  1969 
nut  into  production  random  access  equipment  of  its  own  comparable  to  current 
offerings  of  disc  pack  drive  units  of  other  vendors;  the  shared  technology 
anticipated  this  by  over  ten  years. 
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15.40.69  Had  the  IBM  305/355  information  been  made  available  to  Honeywell 
in  1957  as  it  was  to  PR,  the  following  would  have  resulted  [each  year  of  defer- 
ment bevond  1057  would  have  postponed  the  results  correspondingly]  : 

.1  Honeywell  would  have  undertaken  in  1957  to  build  random  access  storage 
systems  starting  with  the  H-SOO,  increasing  the  customer  base  and  storing  up 
a' reservoir  of  know-how  on  hardware,  software,  and  systems  ; 

.2  The  net  result  to  Honeywell  of  this  development  project  would  have,  at 
least,  yielded  a  workable,  acceptable  randt)m  access  storage  unit,  and  the  leverage 
on  sales  would  have  been  markedly  positive  ; 

.3  Honeywell  would  have  avoided  involvement  with  the  Bryant  units  on  the 
800  and  400\systems.  ^^     ,        ,., 

.4  Honeywell  would  have  avoided  the  card  mass  storage  debacle  which  cost 
it  not  onlv  inonev  but  also  time  and  adverse  publicity  ; 

.5  Honeywell  would  have  saved  some  of  the  very  large  disc  drive  development 
ccsts  incurred  from  1966  to  1970 ; 

.6  Honeywell  would  have  avoided  investing  a  very  large  amount  of  money  in 
the  purchase  of  CDC's  disc  pack  drives  ;  and 

.7  Honeywell  would  have  avoided  involvement  with  the  Bryant  units  on  the 
800  and  400  .systems. 

15.40.70  The  loss  to  Honeywell  of  not  having  suitable  random  access  equip- 
ment, available  bv  the  shared  technology,  during  the  first  half  of  the  1960's  was 
substantial  and  was  further  complicated  by  the  fact  that  this  was  one  area  where 
Hcnevwell  was  at  the  mercy  of  its  competitors.  IBM  and  SR. 

15.40.71  IBM  and  SR  capitalized  on  Honeywell's  weaknesses  by  repeatedly 
tnkina-  pro.spective  sales  away  from  Honeywell  during  a  period  of  potentially  sub- 
stantial Honeywell  growth.  . 

15  40.72  With  a  strong  random  access  unit  from  the  shared  technology  m  its 
equipment  offering,  Honeywell's  total  would  have  accelerated  during  the  period 
from  1959  to  19f;5.  ,     . 

15.40.73  The  effect  of  such  equipment  offering  would  have  been  cumulative 
since,  as  Honeywell  enjoyed  a  wave  of  customer  acceptance,  it  would  have  re- 
ceived further  orders  from  those  who  had  shown  previous  hesitancy. 

15.40.74  With  the  addition  of  suitable  random  acce.ss  equipment  from  the 
shared  technology,  it  can  be  seen  retrospectively  that  Honeywell's  sales  for  the 
H-800  series  alone  would  have  tripled  or  quadrupled,  and  these  sale's  would  have 
had  substantial  impact  on  sales  of  the  H-400  series  and  later  of  the  H-200  series. 

15.40.75  Hone^'^vell  had  never  had  a  drum  storage  unit  of  its  own  design  and 
manufacture  and  instead  of  building  on  a  shared  technology  base,  had  been  forced 
to  go  to  other  EDP  manufacturers  for  drum  storage  units  whenever  a  customer 
demanded  .such  a  unit  with  a  Honeywell  system. 

1.5.40.76  Often  Honeywell  was  not  able  to  provide  a  drum  storage  unit  nt  all 
when  a  potential  customer  demanded  one  and  hence  it  lost  the  sale  or  lea.se. 

15.40.77  Honeywell  could  have  offered  a  drum  storage  system  on.  or  earlier 
than  the  H-SOO  and  would  have  with  access  to  the  technology  .shared  between  SR 
and  IBM  in  1957. 

15.40.78  Honeywell  hnd  no  desisn  or  production  know-how  in  the  area  of  tab- 
card  handling  equipment  in  the  late  19.50's  and  could  not  afford  the  gamlile  of 
undertaking  to  design  and  produce  its  own  tab-card  equipment  with  no  base  to 
start  from  and  no  guarantee  of  success. 

1.5.40.79  If  Honeywell  had  had  access  to  the  technologv  shared  between  IBM 
and  SR  in  19.57,  it  could  have  begun  to  manufacture  tab-card  equipment  by  the 
end  of  1959  with  confidence  in  success  and  provided  its  H-800  customers  with 
card  equipment  of  its  own  manufacture :  e-if^h  year  of  deferred  access  cost  money 
and  delayed  the  date  of  fruition  for  Honeywell. 

15.40.80  Beginning  such  activity  in  19.57  would  have  produced  more  competi- 
tive tab-card  products  earlier  with  Honeywell  features  designed  to  complement 
its  own  system  designs. 

15.40.81  Without  access  to  the  shared  technology.  Honeywell  was  not  able 
to  deliver  a  card-reader  of  its  own  design  and  manufacture  until  May  of  1965 
after  substantial  expenditures  and  difficulties. 

1.5.40.82  Similarly  to  the  card-reader.  Ploneywell  was  not  able,  without  access 
to  the  shared  technology,  to  deliver  a  card-))unch  of  its  own  design  and  manu- 
facture until  mid-1966;  access  to  the  shared  technology  could  have  accelerated 
this  delivery. 

15.40.83  If  Honeywell  had  developed  its  own  readers  and  punches  for  delivery 
with  its  first  H-800  in  1960,  based  on  shared  technology,  it  would  have  b^en  able 
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to  market  an  "all-Honeywell  system"  then  with  single  (not  split)  system  responsi- 
bility, and  thus  would  have  improved  sales,  market  status  and  customer  base 
earlier. 

15.40.84  With  adequate  and  competitive  reader-punch  equipment  based  on 
shared  technology,  Honeywell  could  have  retained  the  profits  paid  to  SR's  co- 
conspirator IBM  from  which  units  were  obtained  at  list  prices  (either  leased  or 
purchased)  ;  and  the  money  spent  in  modifying  its  own  equipment  to  suit  the 
IBM  design,  such  expenditures  being  non-recoverable  since  the  leases  and  pur- 
chases from  IBM  were  on  a  full  retail  price  basis,  and  interface  costs  could  not 
be  passed  on  to  the  EDP  customer:  earlier  access  to  the  shared  technology  would 
have  shortened  the  period  of  dependence  on  IBM. 

15.40.85  Assuming  access  to  the  shared  technology,  Honeywell  would  have 
acquired  over  the  years  after  1957.  or  after  obtaining  such  access,  a  competency 
in  engineering,  manufacturing  and  field  maintenance  which  would  have  become 
increasingly  valuable  because  of  the  growing  numbers  of  Honeywell  systems  and 
card  handling  units  installed. 

15.40.Sr»  With  access  to  the  shared  technology,  Honeywell's  revenues  would 
have  been  increased  in  the  following  ways:  by  selling  or  leasing  an  increased 
number  of  systems,  by  making  an  increased  profit  on  each  system  sold  or  leased, 
and  by  improving  long-range  opportunity,  starting  with  the  date  of  access. 

15.40.87  From  1955  to  1965,  the  printer  was  a  weak  link  in  the  Honeywell  EDP 
system  offering  and  had  a  negative  impact  on  the  company's  image  as  an  EDP 
equipment  supplier  for  the  whole  decade. 

15.40.88  Print  quality  was  considered  carefully  when  vendor-selections  were 
being  made  by  several  potentially  large  Government  and  commercial  accounts 
for  which  business  Honeywell  bid  in  1955-1965. 

15.40.89  Honeywell  approached  SR  in  1956  to  attempt  to  buy  or  lease  for  re- 
lease the  UNI  VAC  High  Speed  (600  lines  a  minute)  printer  and  SR  refused  to 
deal  on  any  terms ;  this  was  included  in  the  technology  shared  between  IBM 
and  SR ;  and,  incidentally,  the  patents  on  such  printers  were  barred  by  public 
use. 

15.40.90  Honeywell  then  decided  to  offer  Anelex  printer  at  an  advertised  speed 
of  900  lines  per  minute. 

15.40.91  The  Anelex  arrangement  was  a  costly  and  unsatisfactory  interlude  in 
Honeywell's  search  for  a  solution  to  its  printer  problems. 

15.40.92  Tlie  Anelex  printer  occupied  an  inordinate  amount  of  time  on  the  part 
of  Honeywell's  systems  engineers  and  designers,  and  control  over  the  design 
proved  to  be  of  only  limited  advantage. 

15.40.93  By  March,  1959,  the  decision  was  made  to  manufacture  printers  for 
the  800  system  at  Honeywell  which  began  a  tedious  learning  process  lasting  sev- 
■eral  years  for  the  Honeywell  developmental  group. 

]5!40.94  Print  quality  remained  only  marginally  acceptable  through  the  Honey- 
well 822.  422,  and  206  printers  delivered  by  Honeywell  during  the  period  of 
1960-1965  and  improvements  did  not  come  until  the  Honeywell  222  printer  was 
fii'st  delivered  in  1965. 

15.40.95  Honeywell  poiired  large  amounts  of  money  into  printer  engineering 
and  field  maintenance,  but  its  loss  was  far  greater  in  terms  of  systems  sales  or 
leases  lost  to  competition. 

15.40.96  Had  the  ITNIVAC  high-speed  printer  design  information  and  manti- 
facturing  drawings  shared  with  IBM  been  made  available  to  Honeywell  in 
1957  or  later,  steps  would  have  been  taken  to  produce  the  UNIVAC  type  printer 
in-housp  immediately. 

15.40.97  The  first  Honeywell  printer  would  have  been  designed  and  produced 
in-housp  Itv  the  end  of  1959  [or  later  if  access  to  the  shared  technology  had  been 
later!  for  'dplivpry  with  the  H-800  system  which  would  have  been  a  better  prod- 
uct, both  in  cost  and  performance,  than  the  printer  Honeywell  actually  delivered 
wit^li  the  system. 

15.40.98  Assuming  access  to  the  shared  technology,  the  print  quality  of  the 
H-800  or  the  400  and  the  early  200  series  printers  would  have  been  at  least  equal 
to  that  of  SR's  ITNIVAC  printer  device  and  the  impact  upon  sales  of  the  H[-800, 
H-400  and  H-200  would  have  been  substantial  during  the  years  1958-1965  when 
such  systems  were  offered. 

15.40.90  In  1957.  Honeywell  had  little  know-how  on  which  to  build  an  EDP 
svstem  manufacturing  facility. 
"  1.5.40.100  The  only  electromechanical  EDP  units  manufactured  by  Honeywell 
prior  to  1964  were  niagnetic  tape  units  and  printers  with  tape  units  receiving  by 
far  the  greatest  amount  of  attention. 
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15.40.101  Had  the  IBM/SR  shared  technology  been  available  to  Honeywell  in 
1957  or  later,  Honeywell  engineers  would  have  been  able  to  learn  in  such  areas 
as  optimal  assembly  techniques,  preferred  componentry,  preferred  materials,  cur- 
rent manufacturing  methodologies  and  use  of  special  tools  and  jigs ;  knowledge 
in  these  areas  was  the  product  of  extensive  prior  cycles  of  trial,  error,  and  re- 
vision by  IBM  and  SR  product  engineering  and  manufacturing  personnel  by  the 
time  of  the  1956  Agreement  and  was  shared  thereunder;  early  access  by  Honey- 
well would  have  meant  earlier  accomplishment  by  Honeywell. 

15.40.102  Had  Honeywell  had  access  to  the  technology  exchanged  between 
IBM  and  SR  in  1957  or  later,  there  would  have  been  improvements  in  Honey- 
well's production  engineering  activities,  in  documentation  and  implementation 
of  design  changes  and  in  manufacturing  performance  and  cost  reduction  before 
they  were  accomplished  without  access. 

15.40.103  Access  to  core  storage  stack  technology  shared  between  SR  and  IBM 
would  have  increased  the  ability  of  Honeywell  to  choose,  work  with  and  evaluate 
core  storage  suppliers  earlier,  which  would  have  resulted  in  reduced  system 
costs  and  increased  system  performance  earlier. 

15.40.104  Information  from  service  manuals  exchanged  between  IBM  and  SR 
in  1957  or  later  would  have  benefited  Honeywell  in  the  following  ways  as  soon 
as  obtained  and  thereafter : 

.1  In  those  cases  in  which  IBM  equipment  would  still  have  been  used  with 
Honeywell  systems,  selection  of  specific  units  and  cost  estimates  would  have 
been  on  a  more  knowledgeable  and  effective  basis  ; 

.2  Honeywell  service  manuals,  after  exposure  to  IBM  and  SR  manuals,  would 
have  been  improved ; 

.3  Adjustment  and  calibration  information  necessary  to  achieve  compatibility 
with  IBM  and  SR  terminal  and  peripheral  units  respectively  would  have  been 
more  readily  available ;  and 

.4  Maintenance  tools  and  test  equipment  respectively  used  by  IBM  and  SR 
would  have  been  available  to  Honeywell  design  engineers  and  would  have  mini- 
mized one  of  Honeywell's  greatest  technical  problems,  namely,  disparity  between 
Honeywell  maintenance  aids  and  those  of  IBM  and   SR. 

15.40.105  Honeywell  could  not  have  "reverse-engineered"  the  IBM  and  SR 
electronic  and  electromechanical  devices  as  to  which  IBM  and  SR  shared  in- 
formation in  the  technological  merger  of  1956  and  which  would  have  been  help- 
ful to  it  in  the  period  1957  to  date  for  the  following  reasons : 

.1  It  is  impossible  on  small  parts  to  determine  what  type  of  metallic  material 
was  used,  whether  steel,  brass,  bronze,  or  some  alloy ; 

.2  It  is  impossible  to  tell  from  examination  of  parts  which  parts  were  made 
by  the  i^eripheral  device  manufacturer  and  which  parts  were  purchased  from 
vendors  and,  if  some  were  purchased,  it  is  impossible  to  tell  the  sources,  pur- 
chase specifications  and  inspection  criteria  ; 

.3  It  is  impossible  to  tell  by  examination  of  the  device  what  kinds  of  tooling, 
or  machine  tools,  fixtures,  jigs  and  dies  were  used  by  the  manufacturer  of  the 
device  to  prodiice  the  desired  shajies  and  tolerances  ; 

.4  It  is  impossible  to  decipher  tolerances  and  adjustments  of  intricate  electro- 
mechanical and  electronic  parts  since  the  particular  machine  which  is  torn  down 
may  be  in  the  middle,  low  or  high  position  within  the  permissible  tolerance  range 
with  respect  to  each  part ;  and  competitive  tolerance  ranges  are  not  known  and 
are  impossible  to  decipher  by  inspection  ; 

.5  It  is  impossible  to  determine  by  inspection  the  order  of  manufacture  and 
assembly  and  the  procedures  and  finishes  used  in  the  manufacture  and  assembly 
processes ;  and 

.6  Most  important,  it  is  impossible  to  reproduce  any  device  without  making 
some  unintended  or  intended  modifications  or  adjustments  and  as  soon  as  any 
such  modification  or  adjustment  is  made  a  part  may  be  moved  outside  the  per- 
missible tolerance  range  since  there  is  no  way  of  knowing  which  adjustments 
ai-e  incidental  and  which  are  fundamental. 

15.40.106  Had  Honeywell  been  given  access  to  the  shared  technology,  a  sub- 
stantial forward  momentum  would  have  been  delivered  to  Honeywell  at  an 
earlier  time  when  the  leverage  was  much  greater:  hence,  potential  beneficial 
effects  from  such  an  exchange  to  IBM  and  SR  were  greater  in  1956-57  than 
they  would  be  today  and  made  it  that  much  more  difficult  for  those  who  had  no 
access  to  the  shared  technology  to  compete  profitably  in  the  year  after  the 
exchange. 
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15.40.107  The  following  is  the  actual  schedule  for  production  and  delivery  of 
the  Honeywell  H-800,  H^OO  and  H-200  systems  : 

.1  The  iirst  H-800  was  delivered  on  December  31,  1960,  but  production  problems 
were  not  resolved  until  July  of  1061 : 

.2  The  H-800  used  IBM  card  readers  and  punches,  had  no  drum  storage  unit^ 
had  no  acceptable  disc  random  access  storage  unit,  and  had  a  significantlj^ 
inferior  Honeywell-built  printer ; 

.3  Tlie  tirst  H-400  system  was  delivered  in  late  December,  1961,  but  production 
problems  were  not  resolved  until  about  July,  1062  ; 

.4  Tlie  H-400  had  acceptance  problems  in  the  marketplace  and  suffered  fmm 
the  same  peripheral  equipment  disadvantages  as  H-8C0 ; 

.5  The  first  H-200  system  was  delivered  in  June  of  1964  but  did  not  go  into 
volume  production  until  December  of  1964  or  January  of  1965 : 

.6  The  H-200  suffered  from  split  system  responsil)ility  in  its  early  years  and 
lacked  quality  peripheral  devices  until  Honeywell  was  able  to  deliver  its  own 
reader,  its  own  punch,  its  improved  printer,  and  its  own  disc  random  access 
storage  unit ;  and 

.7  Honeywell  has  never  had  its  own  drum  storage  equipment,  did  not  come  out 
with  a  printer  which  was  satisfactory  to  its  customers  until  February  of  1065. 
did  not  produce  its  own  card  reader  until  May  of  1965.  did  not  produce  its  own 
card  punch  until  mid-1966,  and  did  not  produce  its  own  disc  random  access 
storage  unit  until  1960. 

15.40.108  Had  Honeywell  had  access  in  1057  to  the  technology  shared  between 
IBM  and  SR.  Honeywell  could  have  designed  and  manufactured  a  set  of  its 
own  peripherals  for  inclusion  with  the  first  H-800  system  delivery  in  1060 :  later 
access  would  have  saved  mone.v  but  not  alleviated  the  problem  of  the  1060s. 

15.40.100  That  set  of  Honeywell  peripherals  would  have  included  a  card 
reader,  a  card  punch,  a  drum  storage  device,  a  disc  random  access  storage 
device,  and  a  high  speed  printer  with  print  quality  and  speed  equal  to  that  of 
SR's  high  speed  printer. 

15.40.110  Had  Honeywell  had  access  in  1056-1957  to  the  information  exchanaed, 
the  first  H-800  system  could  have  been  in  volume  production  by  July  1.  1060. 

15.40.111  Delivery  of  the  H-SOO  with  its  own  set  of  Honeywell-built  peripherals 
at  an  earlier  date  would  have  enhanced  tlie  image  of  the  system  in  the  market- 
place and  improved  the  reliability  and  performance  of  the  complete  package. 

15.40.112  Had  Honeywell  had  access  to  the  shared  technology  in  1956-57.  first 
delivery  and  volume  production  of  the  H-400  would  have  been  stepped  up  to 
July  1.  1961,  resulting  in  a  time  saving  of  six  mfinths  in  first  delivery  and  a  full 
year  in  volume  production  over  the  actual  schedule,  again  with  additional  com- 
petitive advantage  of  greater  dimension. 

15.40.113  Assuming  Honeywell  had  had  access  to  the  shared  technology  in 
1056-57,  the  H^OO  which  had  acceptance  ])roblems  in  the  marektplace,  would 
have  had  its  image  enhanced  and  its  relialnlity  and  performance  improved  because 
of  the  availability  of  a  complete  set  of  high  quality  Honeywell-built  peripherals. 

15.40.114  Had  Honeywell  had  access  to  the  shared  technology,  in  1056-57.  the 
H-200  would  have  been  first  delivered  and  in  volume  production  by  late  1063, 
instead  of  1064,  re.sulting  in  a  time  saving  of  six  months  in  first  delivery  and  a 
full  year  in  volume  production  ;  this  six  month  to  one  year  advantage  would  liave 
greatly  increased  sales  of  the  H-200  .system  since  SR's  co-conspirator  IBM  had 
problems  in  meeting  promised  delivery  schedules  of  its  own  360  system  as  late 
as  1065  and  1966  which  promises  were  forcedly  announced  to  meet  the  H-200 
system. 

15.40.115  The  experience  of  having  designed  and  built  a  complete  set  of  Honey- 
well peripherals  on  the  shared  technology  base  for  the  H-800  and  the  H— 100 
systems  would  have  meant  that  Honeywell's  H-200  system  would  have  contained 
an  attractive  set  of  Honeywell-built  peripheral  devices  which  would  have  en- 
hanced the  H-200's  market  image  for  reliability  and  performance  for  customers. 

15.40.116  As  a  result,  Honeywell  would  liave  become  a  much  more  efficient 
organization  earlier  with  a  totally  competitive  EDP  system  product  to  offer  in 
the  marketplace  and  thus  would  have  had  substantially  increased  efficiencies, 
sales,  revenues,  and  profits  throughout  the  period  after  access  to  the  shared 
technology. 
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15.40.117  Had  Honeywell  had  access  to  the  shared  technology,  it  would  also 
have  been  able  to  penetrate, user  markets  earlier  from  which  it  was  excluded  by 
its  lafk  of  peripheral  e(|uipment  capabilities. 

15.40.118  These  effects  are  cumulative. 

15.40.119  The  most  important  loss  to  Honeywell  was  the  loss  of  the  opportunity 
it  could  have  had  to  advance  its  image  and  customer  base  position  in  the  field 
and  its  consequent  reduction  in  revenue  and  profit  during  the  years  following  the 
teclMK'lot'icjil  merger  of  SR  and  IBM. 

15.40.120  The  anticompetitive  effect  of  the  sharing  of  technology  between  SR 
and  I  !).\l  \v,;s  ro  p!;K-e  tioiieywcJl  (and  others)  in  a  •'re-invention"  cycle  in  com- 
petition with  both  SR  and  IBM;  SR  and  IBM  conspiratoi-ially  obtained  an 
advanced  and  combined  base  of  know-how  in  1957  against  whicli  Honeywell  and 
the  EDP  industry  had  to  compete ;  it  enabled  SR  and  IBM  to  stay  two  or  three 
years  ahead  of  Honeywell  and  the  Industry  which  were  "re-inventing"  the  merged 
technology  whereas  SR  and  IBM  were  able  to  concentrate  on  more  advanced 
products  or  fresh  approaches  and  to  keep  tliem  in  reserve  until  competition  was 
about  to  or  did  announce  or  introduce  similar  items  to  the  market. 

15.40.121  This  never-ending  disadvantage  continued  with  Honeywell  and  the 
industry  still  having  to  "re-invent"  what  the  co-conspirators  shared  in  technology 
and  which  provided  a  base  on  which  they  could  l)uild. 

15.40.122  Finally,  the  technological  merger  dampened  the  need  and  diminished 
the  reason  for  SR  and  IBM  to  expend  as  large  sums,  relatively  speaking,  for 
current  R  &  D,  thus  reducing  the  total  penetration  of  EDP  equipment  and  systems 
and  keeping  total  market  size  smaller  and  more  risky  to  enter  than  otherwise 
would  have  been  the  case. 

15.40.123  Honeywell,  throughout  the  period  1957  to  1969,  made  R&D  expendi- 
tures for  design  of  EDP  equipment,  some  of  which  would  have  been  unnecessary 
at  some  point  in  time  had  Honeywell  had  access  to  the  technology  shared  between 
SR  and  IBM  in  1956  or  thereafter. 

15.40.124  Honeywell  EDP  Division's  financial  history  for  the  period  1955  to 
1969  demonstrates  the  heavy  expenses  and  losses  which  Honeywell  incurred  in 
tryinc  to  turn  the  profit  corner  in  the  EDP  industry  dominated  by  co-conspirators 
SR  and  IBM. 

15.40.125  Comparing  the  relationship  between  R&D  productivity  statistics  for 
Honeywell  against  those  with  access  to  the  merged  technology  produced  injury 
and  probable  damage  to  Honeywell. 

15.40.126  Honeywelfs  wasted  or  marginally  required  EDP  R&D  expenses 
produced  injury  and  probable  damage  to  Honeywell. 

15.40.127  Honeywell's  lost  EDP  business  due  to  defendants'  pattern  of  conduct, 
including  their  control  of  and  shared  technology,  produced  injury  and  probable 
damage  to  Honeywell. 

15.40.128  Defendant's  pattern  of  conduct,  including  the  technological  merger  of 
IBM  and  SR,  imposed  and  perpetuated  tlie  effects  of  an  entry  barrier  on  the  EDP 
industry  and  artificially  depressed  the  size  and  rate  of  growth  of  the  industry  and 
its  market,  and  depressed  Honeywell's  share  therein  and  produced  injuiy  and 
probalile  damage  to  Honeywell. 

15.40.129  Hindsight  demonstrates  that  certain  of  the  injury  and  indicated  dam- 
age aforesaid  were  probably  provable  with  reasonable  certainty  prior  to  May  26, 
1963:  certain  thereof  were  not  susceptible  of  proof  at  all  or  to  such  a  certainty 
until  a  later  time. 

16.  SR-IBM  Settlement  of  Interferences 

16.1  Plaintiff  claims  that  the  settlement  of  the  interferences  violated  Sections 
1  and  2  in  that  SR  and  IBM  each  knew  of  the  invalidity  of  the  BNIAC  and  SSEC 
applications  and  other  patents  and  applications. 

16.2  IBM  repeatedly  took  the  position  that  the  ENIAC  application  was  invalid 
and  did  file  another  petition  witli  the  Patent  Office  in  1959. 

16.2.1  See  15.24.2,  15.24.13,  15.24.21  and  15.24.30. 

16.2.2  The  following  lists  the  Patent  Office  interferences  which  were  settled  by 
IBM  and  SR  pursuant  to  the  1956  Agreement,  the  subject,  the  application  num- 
ber, the  filing  date,  the  applications  and  the  SR  "EM"  file  number  for  each  SR 
application  involved  in  the  interferences  settled : 
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Application 
Interference  No.  Subject  of  application  No.    Date  filed  SR  applicants  EM  No. 

86,576 ENIAC 757,158  June  26, 1946    Eckert,  Mauchly EIVl-6. 

86,997 Information  storage  98,178  June  10, 1949    Eckert. EM-8  Lukoff. 

system. 

86,998 do 98,178 do do Do. 

87,203...           ..        --do 98,178 do do Do. 

87,230                             ENIAC       757,158  June  26, 1946    Eckert,  Maucfily EM-6. 

87,231.      .      .             BINAC 179,782  Aug.  16, 1950    Eckert,  et.  al EM-22, 

87,388                            ENIAC     757,158  June  26, 1946    Eckert,  Mauchly EM-6. 

87,779 ENIAC 757,158 do ...do.. EM-6. 

87,872 ENIAC 757,158 do.. do.... EM-6. 

87,957 Magnetic  reading  253,189  Oct.   25, 1951    Rubens ERA-30. 

device. 

88,118 ENIAC 757,158  June  26, 1946    Eckert,  Mauchly EM-6. 

16.2.3  In  the  August  21,  1956  Agreement,  IBM  reserved  the  right  to  proceed 
with  a  challenge  to  the  ENIAC  patent  application  on  the  public  use  ground. 

16.2.4  In  1958,  IBM  became  concerned  because  it  feared  that,  for  antitrust 
purposes,  it  might  be  argued  that  IBM's  1956  attempt  to  institute  a  public  use 
proceeding  against  the  ENIAC  patent  application  was  insuflScient  since  the  peti- 
tion had  been  denied  on  a  procedural  matter  and  not  on  the  merits. 

16.2.5  In  1958,  IBM  was  aware  that  there  could  be  antitrust  ramifications  if 
it  did  not  proceed  further  and  that  it  could  charge  in  a  renewed  petition  that 
Eckert  and  Mauchly  committed  a  fraud  on  the  Patent  Office  by  not  disclosing  pub- 
lic use  information  to  the  Office  at  the  time  they  executed  their  oaths  in  1947. 

16.2.6  IBM,  with  SR's  knowledge,  never  raised  the  question  of  the  commission 
of  a  fraud  on  the  Patent  Office  by  Eckert  and  Mauchly  in  its  petitions  for  insti- 
tution of  public  use  proceedings. 

16.2.7  On  February  20,  1959,  IBM  renewed  its  previously  filed  petition  for  the 
institution  of  a  public  use  proceeding  against  the  ENIAC  application  and  did  not 
bring  out  all  of  the  public  use  information  it  had  nor  the  information  concerning 
inventive  derivations  by  Mauchly  from  Atanasoff  which  was  then  in  IBM's 
possession. 

16.2.8  Furthermore,  both  parties  knew  that  the  Patent  Office  had  a  long  estab- 
lished policy  of  refusing  to  process  public  use  petitions. 

16.2.9  IBM  had  more  to  lose  than  to  gain  by  establishing  invalidity  of  the 
ENIAC  patent  application  once  the  1956  cross-license  had  been  executed  because 
IBM  knew  that  once  it  had  agreed  to  pay  $10,000,000,  its  competitors  would  be 
financially  burdened  by  the  ENIAC  patent  application  only  if  it  issued ;  further- 
more, IBM  knew  that  any  of  the  claims  of  its  SSEC  application  common  to 
ENIAC  claims  would  also  be  invalid  and  other  SSEC  claims  reading  on  ENIAC 
would  be  similarly  invalid. 

16.2.10  When  IBM  renewed  its  public  use  petition  in  1959,  a  patent  attorney 
representing  SR  wrote  a  letter  to  Army  Ordnance  asking  that  Ordnance  not  give 
IBM  access  to  evidence  which  might  establish  the  fact  that  ENIAC  had  been 
in  public  use  before  the  critical  date ;  however,  no  effort  was  made  by  IBM  to 
subpoena  the  records. 

16.2.11  The  foregoing  acts  and  non-acts  are  consistent  with  conspiracy. 
16.3  In  1960,  the  Assistant  Commissioner  declined  to  order  a  hearing  on  the 

claim  of  public  use  and  IBM  took  no  further  legal  action. 

16.3.1  On  May  26, 1960,  the  Commissioner  of  Patents  by  Assistant  Commissioner 
Crocker  advised  IBM  and  the  ENIAC  applicants  that  the  IBM  petition  to  in- 
stitute public  use  proceedings  had  been  denied  on  the  ground  the  affidavits  and 
exhibits  submitted  on  behalf  of  IBM  failed  to  make  a  prima  facie  showing  that 
the  subject  matter  of  the  ENIAC  application  was  in  public  use  or  on  sale  more 
than  one  year  prior  to  its  filing ;  thus,  the  question  of  public  use  of  the  ENIAC 
was  never  considered  on  the  merits  by  the  Patent  Office. 

16.3.2  After  the  Patent  Office  denied  IBM's  petition  for  institution  of  a  public 
use  proceeding  in  1959,  IBM  made  an  internal  report  to  state  that  it  had  pursued 
the  public  use  proceeding  in  good  faith  even  though  any  direct  benefit  to  IBM 
to  be  obtained  from  the  public  use  proceeding  was  eliminated  and  even  though 
IBM  and  SR  knew  the  Patent  Office  proceeding  was  essentially  a  sham. 

16.3.3  IBM  and  SR  were  both  aware  that  further  appeals  were  available  on 
the  public  use  issue  and  that  the  Patent  Office  decision  not  to  hold  a  public  use 
hearing  was  not  binding  on  the  courts ;  however  IBM  concluded  it  could  claim 
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to  have  leaned  over  backwards  to  appear  to  act  in  an  ethical  manner  and  that 
nothing  further  could  be  expected  of  it. 

16.3.4  IBM  made  no  further  formal  attack  on  the  validity  of  the  EXIAC  patent 
application  or  patent  despite  its  possession  of  evidence  of  and  belief  in  the 
invalidity. 

[50]  16.4  Settlements  are,  of  course,  to  be  encouraged  unless  in  the  proce.ss 
the  antitrust  laws  are  violated  and  the  public  interest  harmed. 

16.5  I  find  no  violation  of  the  antitrust  laws  and  find  lack  of  proof  as  to 
injury. 

16.5.1  On  August  21,  1956,  IBM  and  SR  entered  into  an  agreement  providing 
interalia,  for  a  non-exclusive  patent  cross-license  in  the  EDP  field. 

16.5.2  Also  on  August  21,  1956,  IBM  and  SR  entered  into  procedural  agree- 
ments to  dispose  of  eleven  outstanding  Patent  Office  iuterference.s  between  patents 
and  patent  applications  of  the  two  companies.  Six  of  these  interferences  and 
agreements  involved  the  ENIAC  patent  application  and  five  involved  other  SB 
patent  applications. 

16.5.3  A  Honeywell  witness  characterized  these  1956  IBM-SR  interference 
procedure  agreements  as  "very  conventional,"  and  Honeywell  itself  (through 
Datamatic,  which  it  controlled)  later  joined  in  certain  of  them. 

16.5.4  Honeywell  has  not  proven  any  fraud  in  connection  with  the  patents 
and  patent  applications  involved  in  the  eleven  IBM-SR  procedural  interference 
agreements. 

16.5.5  Honeywell  has  not  shown  that  the  1956  IBM-SR  agreements  on  inter- 
ference procedures  alone  constituted  an  unreasonable  restraint  on  trade  or 
were  otherwise  improper. 

16.5.6  Honeywell  has  proven  no  injury  to  its  business  or  property  caiised  by 
the  1956  IBM-SR  agreements  on  interference  procedure. 

16.5.7  Honeywell  has  not  shown  that  the  1956  IBM-SR  agreements  on  inter- 
ference procedures  provide  any  grounds  for  declaring  the  ENIAC  patent,  or  any 
other  SR  patent,  invalid  or  unenforceable. 

16.5.8  There  was  suprcssion  of  the  facts  concerning  the  1956  IBM-SR  inter- 
ference agreements. 

17.  1861  Agreement  and  SR  and  BTL 

17.1  The  1961  Agreement  apparently  resolved  the  issue  of  priority  between 
Williams  and  Mauchly  and  Eckert. 

17.1.1  One  of  the  Principal  interferences  (No.  85,809)  in  which  the  ENIAC 
patent  application  was  involved  was  with  BTL's  Williams  patent. 

17.1.2  That  interference  began  in  1952  over  the  issue  of  priority  of  invention 
and  ended  with  BTL  and  SR  litigation  on  the  actually  academic  [to  the  parties] 
question  of  public  use  of  the  ENIAC  before  the  late  Judge  Archie  Dawson  of 
the  Southern  District  of  New  York. 

17.1.3  On  July  1,  1931,  prior  to  the  trial  of  that  litigation.  Western  Electric 
Company  (acting  for  the  Bell  System,  including  BTL)  and  SR  executed  a 
complete  cross-license  of  all  their  patents  and  patent  applications  which  in- 
cluded all  EDP  patents  and  applications,  of  which  ENIAC  was  one. 

17.1.4  This  Agreement  had  the  effect  of  disarming  BTL's  attack  on  the  va- 
lidity of  SR's  ENIAC  patent  application  and  put  BTL  in  a  position  in  which  it 
had  nothing  to  gain  by  es.tablishing  the  invalidity  of  the  ENIAC  patent 
application. 

17.1.5  Pursuant  to  the  terms  of  1961  SR-Western  Electric  Agreement,  Western 
Electric  received,  among  many  other  things,  a  license  under  any  patent  to  issue 
on  the  ENIAC  patent  application. 

17.1.6  Because  SR  owned  the  Eckert  and/or  Mauchly  patent  and  application 
rights  (including  ENIAC),  it  v.as  able  to  and  did  gain  access  to  the  Bell  Sys- 
tem's very  substantial  patent  and  application  portfolio :  and  this  was  done  after 
BTL  had  first  been  held  to  have  priority  in  the  Patent  Oflice  over  what  SR 
later  claimed  to  be  the  basic  computer  patent. 

17.2  The  issue  of  public  use  of  the  ENIAC  was  submitted  to  the  District 
Court  and  incorrectly  decided. 

17.2.1  See  18.1.1  through  18.1.5. 

17.2.2  BTL  never  pursued  the  public  use  issue  vigorouslv  in  the  Southern 
District  of  New  York  case  and  certainly  not  after  the  execution  of  the  Jnlv,  1961 
cross-lisense  Agreement  with  SR. 

17.2.3  At  the  time  when  the  question  of  the  public  use  was  submitted  to  Judge 
Dawson  in  the  Fall  of  1961,  BTL  had  no  true  interest  in  establishing  public  use 
as  a  defense  to  the  validity  or  issuance  of  the  ENIAC  patent. 
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17.2.4  On  December  18,  1961  in  the  course  of  the  BTL  case,  SR  was  advisecl 
that  the  Los  Alamos  Laboratory  of  the  A. E.G.  was  prepared  to  furnish  an  official 
affidavit  that  the  1945-46  ENIAC  work  before  the  critical  date  was  iiseful,  im- 
..portant,  solved  real  problems  and  was  relied  upon ;  SR  declined  the  affidavit  as 
-tiot  helpful,  did  not  reveal  the  A. E.G.  offer  to  BTL  or  the  court  and  contended 

to  a  contrary  effect  on  the  record  to  the  court. 

17.2.5  BTL's  internal  memoranda  in  connection  with  the  lawsuit  prove  that  it 
•desired  to  complete  the  pviblic  use  litigation  in  the  Southern  District  of  New 

York  at  the  least  expense  and  with  the  least  possible  amount  of  effort ;  SR  was 
vof  a  like  mind  as  it  never  mounted  a  truly  effective  effort. 

17.2. i)  BTL  and  SR  submitted  their  evidence  in  perfunctory  and  conclusory 
affidavits  and  deposition  transcripts. 

17.2.7  Most  of  the  volume  of  the  evidence  before  Judge  Dawson  did  not  bear 
on  tlie  public  use  issue  at  all  but  on  the  priority  issue  which  had  previously  been 
eliminated  from  the  case. 

17.2.S  On  September  6,  1962,  Judge  Dawson  found  that  the  ENIAG  machine 
had  not  been  in  public  use  more  than  one  year  prior  to  filing  the  ENIAC  appli- 
cation and  directed  the  Gommissioner  of  Patents  to  issue  a  patent  on  the  ENIAC 
application. 

17.2.9  After  this  decision,  BTL  took  a  "for-the-record"  appeal  to  the  Court 
of  Appeals  for  the  Second  Circuit  which  dismissed  the  appeal  because  the  case 
Iliad  l)een  moot  all  along  by  the  1961  execution  of  the  cross-license  between  West- 
ern Electric  and  SR. 

17.2.10  Thus,  had  the  case  been  correctly  decided  by  the  District  Court,  the 
ENIAC  patent  would  not  have  issued  and  the  EDP  industry  would  not  have 
been  threatened  with  its  burden  or  sanction. 

17.3  I  find  no  violation  of  the  antitrust  laws  and  find  lack  of  proof  as  to 
injury. 

17.3.1  Honeywell  has  not  shown  that  it  was  injured  in  its  business  or  property 
by  reason  of  the  1961  SR- Western  Electric  Agreement. 

17.3.2  Honeywell  has  not  proven  that  the  1961  SR-Western  Electric  Agree- 
ment was  an  unreasonable  restraint  on  trade. 

17.3.3  Honeywell  has  not  proven  that  the  1961  SR-Western  Electric  Agree- 
ment, of  itself,  violated  the  Sherman  Act  or  injured  Honeywell  in  its  business 
or  property. 

£51]  17.3.4  Nonexclusive  patent  cross-licensing  in  itself  may  be  proper. 

18.  1965  Agreement  of  SR  and  IBM 

18.1  Following  the  issuance  of  the  ENIAC  patent,  the  question  of  whether 
further  payments  were  required  under  the  1956  Agreement  required  resolution. 

I'^.l.l  The  1956  Agreement  required  that  IBM  pav  minimum  rovalties  to  SR  of 
$10.(XtO,000  in  eight  $1,250,000  annual  installments;  an  additional  royalty  of 
1  percent  of  IBM's  EDP  manufacturing  costs  (for  infringing  equipment)  from 
■October  1.  1956  to  September  30.  1964.  after  crediting  the  $10,000,000  prepaid, 
was  due  if  the  ENIAG  patent  should  issue  prior  to  December  31,  1964. 

18.1.2  After  the  ENIAC  patent  issued  on  Fel)ruary  4.  1964,  SR  served  notice 
on  IBM  claiming  additional  royalties  due  under  the  1956  Agreement,  and  a.sked 
IBM  to  prepare  a  statement  (certified  by  independent  auditors)  of  additional 
royalties  due  as  provided  by  the  1956  Agreement. 

IS.1.2.1  Subsequent  to  the  issuance  of  the  ENIAC  patent  in  3964.  and  SR 
•engaged  in  a  dispute  concerning  whether  IBM  owned  SR  additional  royalties 
under  a  provision  of  the  1956  IBAI-SR  agreement. 

is.1.3  On  April  24.  1964.  J.  Blrkenstock  of  IBM  furnished  SR  with  a  certified 
"Statement  of  Additional  Royalty  Due"'  which  concluded  that  since  IBlM's  total 
manufacturing  costs  from  the  period  October  1,  1956  for  all  EDP  equipment, 
infringing  or  not.  did  not  exceed  $1,000,000,000  (making  1%  of  that  less  than 
the  $10,000,000  fixed  royalty).  IBM  owed  no  further  royalties  other  than  the 
remaining  fixed  royalty  payment. 

15.1.4  On  May  1.  1964.  c'  INIcTiernan  of  SR  informed  IBM  that  in  SR's  opinion 
IBM  had  not  fulfilled  its  obligation  under  the  1956  Agreement  as  regards  fur- 
nishing a  royalty  statement :  accordingly.  SR  requested  a  formal,  exact,  detailed 
presentation  which  would  enable  it  to  certify  IBM's  accounting. 

18.1.5  During  1964  and  1965.  IB]\I  and  SR  continued  to  negotiate  in  an  attempt 
to  arrive  at  a  satisfactor.v  resolution  to  their  controversy:  the  main  points  at 
apparent  issue,  aside  from  the  validity  of  the  ENIAG  patent,  were  the  inter- 
pretation of  IBM's  obligations  under  the  1956  Agreement,  the  scope  of  the  ENIAO 
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patent  claims  as  they  related  to  IBM  equiiiment  (which  SR  claimed  covered  some 
TAB  machines)  and  the  accounting  measures  used  by  IBM  to  arrive  at  its 
manufacturing  costs  for  infringing  equipment. 

18.2  In  1904  or  1965  IBM  was  still  contending  that  the  ENIAC  was  invalid 
for  a  num))er  of  reasons. 

18.2.1  At  a  December  15,  1964  meeting  between  IB:M  and  SR  patent  represen- 
tatives, Charles  Walker,  outside  patent  counsel  of  IBM,  contended  that  if  IB:\I 
should  prevail  on  any  one  of  four  stated  positions  in  a  court  contest,  the  ENIAO 
patent  would  be  declared  invalid ;  the  four  contentions  were :  ' 

.1  The  EXIAC  patent  fails  with  respect  to  public  use ; 

.2  Even  if  SR  should  persuade  the  Court  that  use  up  to  a  certain  time  was 
experimental,  the  public  use  was  nevertheless  more  than  a  year  before  claims 
to  the  system  were  first  introduced  ; 

.3  Although  IBM  is  a  licensee,  it  has  the  right  to  construe  a  patent  and  the 
background  against  which  it  should  be  read  ;  and 

.4  Certain  claims  from  the  EXIAC  patent  read  ou  the  Phelps  patent.  [See  6.1 
through  6.1.7] 

18.2.2  At  a  February  5,  1965  meeting  of  representatives  of  SR  and  IB:M,  IBM 
outside  coun.sel  again  contended  that  the  ENIAC  machine  had  been  in  public 
use  and  that  IBM  retained  the  right  under  the  1956  Agreement  to  raise  the 
public  use  defense  against  the  EXIAC  patent:  IBM  also  correctly  contended 
that  the  public  interest  would  be  to  have  an  invalid  patent  declared  invalid, 
and  that  .ludge  Dawson  in  the  SR  v.  BTL  case  made  a  clear  error  in  finding 
experimental  instead  of  public  use. 

18.2.3  At  an  August  11,  1965  meeting  of  SR  and  IB:\I  representatives,  IBM 
again  contended  that  the  EXIAC  patent  was  invalid  by  reason  of  public  use 
and  the  Phelps  patent  and  reiterated  the  late  claiming  defense  [See  10.1]  and 
IBM's  position  that  the  scope  of  the  ENIAC  patent  should  not  include  input 
and  output  units:  at  this  meeting  IBM  gave  SR  a  report,  prepared  as  a  result 
of  earlier  meetings  with  SR,  detailing  these  contentious. 

18.3  It  had.  however,  in  1959  or  1960  given  up  its  strongest  argument  on  iQ- 
validitv  liecause  of  public  use. 

18.3.1  See  16.2.1  through  16.2.10  and  16.3.1  through  16.3.4. 

18.4  The  dispute  resolved  into  an  accounting  issue  and  IBM  agreed  to  furthei 
payment  of  $1,100,000. 

18.4.1  See  18  through  18.1.5  and  18.5  through  18.5.4. 

18.5  This  payment  was  conditioned  liy  the  1956  agreement  on  the  issuance  of 
the  EX^IAC  apVilication.  and  it  appears  that  much  of  the  total  $11,100,000  i)aid 
by  IBM  to  SR  represented  EXIAC  royalties. 

18.5.1  The  19.56  Agreement  contains  a  specific  definition  of  the  EXIAC  api)lica- 
tion  and  also  provides  sjiecifically  and  separately  for  an  additional  royalt.v  to 
1)0  paid  in  the  event  EX'IAC  finally  ripened  into  a  patent:  the  EXIAC  applica- 
tion was  a  .significant  is.sue.  was  negotiated  separately  from  the  other  issue.s, 
was  eventually  settled  separately  from  the  other  issues  and  was  the  sultject 
of  a  specific  provision  in  the  1956  Agreement  and  again  in  the  1965  renewal 
or  extension  agreement. 

18.5.2  The  19.56  Agreement  called  for  IBM  to  pay  minimum  royalties  to  SK 
of  .$10,000,000  plus  an  additional  royalty  of  1%  of  IBM's  EDP  manufacturing  cost.<? 
ffor  infringing  equipment)  from  October  1,  1956  to  September  .30.  1964.  after 
crediting  the  $10,000,000,  if  the  ENIAC  patent  should  issue  prior  to  December  31, 
1964. 

18.5.3  lender  the  1956  Agreement  no  additional  royalties  were  payable  by  IBM 
if  the  ENIAC  patent  did  not  issue  or  was  invalidated  or  held  unenforceable. 

18.5.4  On  X^ovember  15.  1965.  SR  and  IB]\I  entered  into  a  complete  cross- 
license  on  all  information  handling  systems  patents  and  patent  applications  filed 
between  that  date  and  November  15.  1970  and  agreed  that  IBM  should  pay  SR 
.'';i .100.000  to  settle  the  dispute  over  additional  royalty  due  because  of  the  issuance 
of  the  ENIAC  patent ;  this  accomplished  "peaceful  co-existence"  between  the  co- 
conspirators for  five  more  years,  each  being  free  to  infringe  each  others'  patents 
without  risk. 

18.5.4.1  After  more  than  a  year's  negotiation,  IBM  and  SR  on  November  15.  1065 
reached  an  agreement  resolving,  among  other  things,  the  dispute  concerning  the 
19.56  IRM-SR  Agreement. 

18.5.4.2  Under  the  provisions  of  their  1965  Agreement  IBM  and  SR  exchansrec^ 
paid-up  nonexclusive  cross-licenses  in  the  field  of  "information  handling"  under 
patents  and  future  patent  applications  filed  prior  to  N^ovember  15,  1070.  Moreover, 
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IBM  and  SR  released  each  other  from  all  claims  under  the  1956  agreement,  and 
IBM  paid  SR  $1,100,000  upon  the  execution  of  the  agreement. 

18  6  What  is  difficult  to  measure  is  what  part  in  the  1956  agreement  the  fact 
of  dismissal  of  the  SR  antitrust  suit  against  IBM  and  other  factors  played. 

18  7  IBM  was  then,  and  should  be  now,  apprehensive  about  antitrust  lawsuits. 

IsIt.I  See  15.26.4  through  15.26.30.  . 

18.8  The  fact  is  that  plaintiff  and  the  newcomers  in  the  EDP  market  in  1956, 
including  Burroughs,  NCR,  RCA  and  others,  should  have  in  1956  or  later  sued 
SR  and  IBM  which  then  controlled  about  95%  of  the  EDP  market. 

18.8.1  Had  such  a  suit  or  suits  been  commenced  by  filing  prior  to  May  26,  1963, 
judicial  notice  may  be  taken  that  they  could  not  have  resulted  in  a  trial  in  less 
than  two  (2)  to  four  (4)  years  nor  in  a  decision  in  less  than  four  (4)  to  six  (6) 
years  after  commencement. 

18.8.2  Had  such  a  suit  or  suits  been  commenced,  judicial  notice  may  be  taken 
that  evidence  of  damage  in  any  one  year  which  flowed  from  non-access  to  the 
shared  technology  would  not  have  been  available  until  after  the  end  of  at 
least  that  year  or  one  prior  thereto  and  projections  as  to  tlie  future  from  depriva- 
tion in  the  past  would  have  been  subject  to  vigorous  objection  as  speculative 
and  conjectural  even  though  broad-based  injunctive  relief  could  have  been 
awarded  as  protection  for  years  in  the  future. 

18.8.3  To  illustrate,  had  the  lawsuit  been  filed  in  1957  or  1958  and  come  to  trial 
and  decision  in  1960  (a  most  unlikely  event),  evidence  of  the  technology-shared 
damage  could  have  been  offered  for  the  years  1957,  1958  and  1959  but  estimates 
of  any  "pour-over"  until  1961  or  later  would  have  been  met  with  the  objection  of 
guesswork  even  though  the  plaintiff  (Honeywell  for  instance)  was  assumed  not 
only  to  have  been  granted  free  access  by  discovery  to  see  but  also  the  right  to 
use  the  shared  technology  by  1960  as  a  result  of  a  final  decree  and  no  appeal. 

18.9  I  find  that  regardless  of  whatever  further  accommodation  of  the  interests  of 
SR  and  IBM  resulted  from  the  1965  Agreement,  that  the  agreement  did  not 
violate  the  antitrust  laws. 

18.9.1  Honeywell  has  not  proven  that  the  1965  IBM-SR  Agreement  was  an  \m- 
reasonable  restraint  on  trade. 

18.9.2  Nonexclusive  patent  cross  licensing  in  itself  may  be  proper. 

18.9.3  Honeywell  has  not  proven  that  the  1965  IBM-SR  Agreement  violated 
the  Sherman  Act  or  injured  Honeywell  in  its  business  or  property. 

18.10  Plaintiff  has  failed  to  prove  injury. 

18.10.1  Honeywell  has  not  proven  that  the  1965  IBM-SR  Agreement,  in  itself, 
had  any  effect  on  Honeywell. 

18.10.2  Honeywell  has  not  shown  that  it  was  injured  in  its  business  or  property 
by  reason  of  the  1965  IBM-SR  Agreement. 

19.  Discriminatory  Licensing 

19.1  Plaintiff  claims  a  violation  of  Section  2  because  two  competitors  of  SR 
have  been  treated  differently. 

19.2  The  SR  and  IBM  agreements  of  1956  and  1965  resulted  in  payments  by 
IBM  to  SR  of  $11,100,000. 

19.2.1  See  18.5.1  through  18.5.4. 

19.2.2  One  percent  of  IBM's  EDP  equipment  manufacturing  cost  for  the 
period  1957-64  was  agreed  by  SR  and  IBM  to  be  $11,100,000. 

19.3  The  ENIAO  application  was  an  important  factor  in  the  considerations 
exchanged. 

19.3.1  See  15.24,  15.24.2.  15.24.13.  15.24.21,  15.24.25,  15.24.30,  16.2.2.,  18.1.2,  18.2.1 
through  18.2.3  and  18.5.1  through  18.5.4. 

19.3.2  During  the  course  of  the  1956  negotiations  between  IBM  and  SR.  IBM 
insisted  that  any  overall  settlement  include  a  license  to  IBM  under  SR's  ENIAC 
patent  application. 

19.3.3  The  1956  SR-IBM  Agreement  as  consummated  included  a  cross-license  on 
EDP  patents  and  applications  filed  prior  to  October  1,  1956.  The  ENIAC  patent 
application  was  included  in  this  group. 

19.3.4  Under  the  1956  IBM-SR  Agreement,  SR  received,  among  other  things, 
licenses  under  IB:M's  tab  patents  and  applications,  and  also  received  technical 
information  on.  all  IBM  tabulating  machines  announced  or  released  to  production 
a.s  of  October  1,  1956. 

19.3.5  SR  officials  hoped  that  the  1956  IBM  patent  licenses  and  technical  infor- 
mation would  include  patent  licenses  and  technical  information  on  a  proposed 
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IBM  World  Wide  Accounting  Machine  (WWAM),  and  it  had  been  estimated  that 
the  rights  to  this  WWAM  tabulating  machine  would  be  worth  $20,000,000  to  SR. 

19.3.6  SR  also  received  pursuant  to  the  1956  IBM-SR  Agreement  patent  li- 
censes under  IBM's  EDP  patents  and  applications,  as  well  as  EDP  technical 
information,  as  of  October  1, 1956. 

19.3.7  Among  the  patent  licenses  each  party  received  pursuant  to  the  1956 
IBM-SR  Agreement  were  licenses  xmder  the  patents  or  applications  that  were 
involved  in  eleven  interferences  with  SR  patents  and  applications. 

19.3.8  Each  party  also  received  from  the  other,  pursuant  to  the  1956  IBM-SR 
Agreement,  a  release  for  past  patent  infringement,  and  IBM  agreed  to  dismiss 
its  counterclaim  against  SR  for  infringement  of  35  patents. 

19.3.9.  SR  also  received,  pursuant  to  the  1956  IBM-SR  Agreement  $10,000,000 
from  IBM,  plus  a  covenant  by  IBM  to  pay  an  additional  royalty  under  the 
ENIAC  patent,  if  a  patent  issued  on  the  ENIAO  patent  application  prior  to  Janu- 
ary 1,  1965.  This  additional  royalty  was  to  be  1%  of  the  maniifactunug  cost  of 
each  EDP  machine  embodying  any  invention  covered  by  the  claims  of  the  ENIAO 
patent  manufactured  by  IBM  within  the  United  States  between  October  1,  1956 
and  October  1,  1964 — after  deducting  the  prepaid  $10  million  as  a  credit. 

19.3.10  Frost,  SR's  general  counsel  and  its  chief  negotiator,  had  asked  his  pat- 
ent people  in  1956  to  give  him  an  estimate  of  the  values  of  the  respective  patent 
positions  of  IBM  and  SR  but  they  were  unable  to  do  so.  Frost  concluded  that  the 
only  premise  he  could  adopt  was  that  the  patents  were  equally  balanced  in  value. 

19.3.11  As  to  the  entire  noncash  package  SR  received  from  IBM  in  1956,  Frost 
had  been  advised  by  UNIVAC  personnel  that  it  was  worth  from  $30,000,000  to 
$40,000,000. 

19.3.12  Shortly  after  the  ENIAC  patent  issued  on  February  4,  19M,  Birken- 
stock,  IBM's  chief  negotiator,  wrote  to  T.  J.  Watson,  Jr.,  IBM's  chief  executive : 

"The  issuance  of  the  'ENIAC  patent  to  Sperry  Rand  after  ten  years  of  litiga- 
tion makes  our  $10  million  settlement  look  many  times  better  than  we  figured 
it  to  be  in  1956." 

19.3.13  After  issuance  of  the  ENIAC  patent,  IBM  and  SR  became  involved  in 
a  dispute  concerning  whether  IBM  owed  additional  royalties  under  the  1%  pro- 
visions of  the  1956  IBM-SR  Agreement. 

19.3.14  After  more  than  a  year's  negotiation,  IBM  and  SR  on  November  15, 
1965  reached  agreement. 

19.3.15  Under  the  provisions  of  the  1965  IBM-SR  Agreement,  IBM  and  SR 
exchanged  paid-up  nonexclusive  cross-licenses  in  the  field  of  "information 
handling"  under  patents  and  patent  applications  filed  prior  to  November  15,  1970. 
Under  the  broad  definition  of  "information  handling"  in  the  1965  Agreement,  SR 
received  licenses  under  IBM's  electric  typewriter  patents  as  well  as  under  EDP 
and  tab  patents.  IBM  and  SR  also  released  each  other  from  all  claims  under  the 
1956  IBM-SR  Agreement,  and  IBM  paid  SR  $1,100,000  upon  the  execution  of  the 
agreement. 

19.3.16  The  ENIAC  patent  issued  on  February  4,  1964. 

19.3.17  On  April  8,  1964,  SR  assigned  its  rights  in  the  ENIAC  patent  to  ISD,  a 
wholly-owned  subsidiary  of  SR. 

19.3.18  In  June  of  1964,  ISD  sent  out  notices  of  infringement  of  the  ENIAC 
patent,  with  an  offer  to  license  "on  reasonable  terms"  to  various  companies,  in- 
cluding Honeywell.  ISD  offered  to  license  these  alleged  infringers  at  1%%  of  the 
selling  price  of  equipment  covered  by  the  ENIAC  patent.  Although  ISD  contin- 
ued correspondence  and  discu.ssions  with  various  alleged  infringers,  no  license 
agreements  were  concluded. 

19.3.19  Some  alleged  infringers  of  the  ENIAC  patents,  including  Honeywell, 
insisted  on  including  SR  and  its  patents  in  the  discussions. 

19.4  After  the  issuance  of  the  ENIAC  patent,  the  defendants  initially  de- 
manded $250,000,000  from  plaintiff  for  royalties. 

19.4.1  In  a  meeting  on  July  21,  1965,  SR  informed  Honeywell  that  the  ENIAC 
license  royalty  rate  was  iy2%  of  the  net  selling  price  of  each  Honeywell  EDP 
system  sold  or  leased  with  no  paid  up  limit ;  SR  later  estimated  that  Honeywell's 
liabilitv  to  it  under  this  proposal  for  the  1904r-1981  life  of  the  ENIAC  patent 
would  be  in  excess  of  $200,000,000. 

19.4.1.1  SR  and  ISD  communicated  with  Honeywell  in  1965  and  1966,  but 
negotiations  dragged  on  into  1967. 

19.4.2  At  a  January  26,  1967  meeting,  John  Dority  of  SR  stated  that  he  had 
computed  a  potential  liability  of  Honeywell  approximating  $250,000,000  using 
the  lyo  percent  figure  as  applied  to  past  and  expected  future  shipments ;  Honey- 
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well  indicated  to  SR  representatives  tliat  tliis  was  quite  disproiportionate  to  the 
$10,000,000  asked  of  IBM  under  the  1956  cross-license  Agreement  with  IBM. 

rj.4.2.1  At  the  urging  of  John  Dority,  UNIVAC  patent  counsel,  a  meeting 
was  held  on  January  2(5,  1967.  At  that  meeting,  SR  indicated  to  Honeywell  that 
SR  considered  its  EDP  patent  portfolio  (excluding  ISD's  ENIAC  patent)  as 
more  valuable  than  Honeywell's  and  that  disparity  alone  should  warrant  the 
payment  of  a  l-i/4%  royalty  by  Honeywell. 

19.4.2.2  Nevertheless,  SR  and  ISD,  in  the  cynically  expressed  hope  of  promptly 
getting  the  matter  resolved,  told  Honeywell  at  their  January  26.  1907  meetint; 
that,  in  the  context  of  a  cross-license  including  the  ENIAC  patent,  they  would 
accept  a  lump-sum  settlement  of  $1,250,000  annually  for  15  years,  plus  a  negoti- 
ated settlement  for  past  infringement. 

19.4.2.3  Honeywell  neither  accepted  the  1067  SR-ISD  offer  nor  made  a  counter- 
ofifer.  No  license  agreement  was  ever  concluded  and  Honeywell  has  never  paid 
any  i-ovalties  to  SR  or  ISD. 

19.5  This  was  later  reduced  to  about  $20,000,000. 

19.5.1  During  the  January  1967  meeting.  SR  indicated  to  Honeywell  that  it 
would  accept,  in  the  context  of  an  EDP  patent  cross-license  between  Honeywell 
and  SR  and  ISD,  a  lump  sum  settlement  with  Honeywell  paying  SR  $1.250,(X>0 
annually  for  fifteen  years,  a  total  of  $18,750,000,  plus  settlement  for  past  lialjility. 

19.6  Defendants  demanded  royalties  from  the  other  members  of  the  EDP 
industry. 

19.6.1  After  issuance  of  the  ENIAC  patent  on  February  4.  1964,  defendants 
systematically  demanded  royalties  for  a  license  under  the  ENIAC  patent  at  a 
rate  of  I-I/2  percent  of  the  selling  price  of  the  affected  equipment  from  all  EDP 
industry  members,  including,  among  others,  GE,  Burroughs,  RCA,  NCR,  CDC. 
Philco-Ford  and  numerous  manufacturers  of  peripheral  equipment:  a  royalty  of 
1-1/2  percent  of  the  selling  price  (in  dollars)  of  equipment  sold  or  leased  in  the 
years  1964-1967  by  the  main-frame  manufacturers  appears  in  Column  A  below 
and  that  four  year  total  royalty  multiplied  by  4.25  produces  a  17  j'ear  conserva- 
tively estimated  royalty  which  appears  in  Column  B  as  follows  : 


17-yr. 

4  yr.  established 

royalty  royalty 

General  Electric . $5,848,406  $24,855,726 

RCA                                         - 6,619,317  28,132,097 

CDC                                                                                 9,857,210  41,893,142 

NCR                                                   6,364,531  27,049.257 

Philco-Ford        420,840  1,78«',,  570 

Burroughs- 6,044,316  25,688,343 

Total 35,154,620  149,407,135 

19.6.1.1  Liunp-sum  settlements  in  the  context  of  cross-licenses  with  SR  and  ISD 
were  offered  to  tho.se  alleged  infringers  with  whom  negotiations  continued, 
including  RCA  and  Honeywell,  but  no  license  agreements  were  concluded. 

19.6.2  During  a  July,  1965  meeting  with  Burroughs,  SR  indicated  that  it  would 
consider  granting  it  a  paid-up  license  for  .$20,000,000. 

19.6.3  In  December,  1965,  SR  contacted  representatives  of  GE  and  indicated 
that  SR  was  willing  to  grant  GE  a  paid-up  license  for  $8,500,000. 

19.6.4  In  January,  1966,  GE  informed  SR  that  the  $8,500,000  paid-up  licen.se 
offered  to  them  was  unreasonable  and  discriminatory  since  it  was  similar  in  total 
amount  to  the  settlement  given  to  IBM  although  GE's  computer  business  was 
much  smaller, 

19.6.5  At  the  October,  1966  meeting  of  SR  and  RCA,  SR  was  prepared  to  offer 
RCA  a  cross-license  at  the  rate  of  $1,250,000  per  year  for  15  years  or  an  aggre- 
gate of  $18,750,000. 

19.6.6  RCA  rejected  the  SR  demand  as  exorbitant. 

19.7  A  substantial  difference  is  that  in  1956  the  ENIAC  patent  was  still  in 
the  application  stage  and  in  1964  the  patent  had  issued. 

19.8  It,  of  course,  strains  logic  to  settle  with  IBM  (one  of  the  two  dominant 
members  of  the  industry  in  1956  and  the  monopolist  in  1965  and  now)  for  $11,- 
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100.000  and  to  demand  in  1964-1967  from  plaintiff  (a  minor  factor  in  the  indus- 
try )  $25(),000,0€0  or  $20,000,000. 

19.8.1  Tlie  competitive  situation  and  comparative  patent  portfolio  values  of 
IBM  and  SR  during  the  license  negotiations  in  1956  are  comparable  to  the 
competitive  situation  and  comparative  patent  portfolio  values  of  SR  and  Honey- 
well during  their  license  negotiations  in  1966-67. 

19.8.2  In  the  1956  negotiations  for  an  EDP  cross-license  between  IBM  and  SR, 
SR  representatives  indicated  to  IBM  representatives  that  the  SR  EDP  iiatent 
and  application  portfolio,  excluding  the  value  of  the  then  pending  EXIAC  patent 
application,  was  equal  to  the  IBM  EDP  patent  and  application  portfolio. 

19.8.3  In  negotiations  with  IBM  in  1965,  SR  contended  that  the  $10,000,000 
paid  by  IBM  to  SR  under  the  1956  Agreement  was  not  adequate  to  cover  1%  of 
IBM'sEDP  equipment  manufacturing  cost  for  the  years  1957-64  ;  as  a  result  IBM 
paid  an  additional  $1,100,000  royalty  to  SR  under  the  1965  Agreement.    . 

19.8.4  In  answer  to  Honeywell's  Interrogatory  58  in  this  case,  SR  stated  that 
none  of  the  $10,000,000  paid  by  IBM  under  the  1956  Agreement  was  attributable 
to  a  license  under  the  ENIAC  patent  rights. 

19.8.5  Contemporaneous  documents,  however,  indicate  that  IBM's  license  under 
the  ENIAC  patent  rights  was  claimed  by  SR  at  a  value  equal  to  1%  of  IBM's 
EDP  equipment  manufacturing  cost  for  the  years  1957-64 ;  although  SR  repre- 
sented in  negotiations  with  Eckert  and  Mauchly  that  only  2%  of  the  IBINI  1956 
Agreement  royalty  of  $10,000,000  [or  $200,000]  was  attributable  to  the  license 
under  the  ENIAC" patent  rights;  if  this  is  accepted,  the  30A  patents  and  applica- 
tions account  for  a  larger  part  of  the  $10,000,000  than  either  conspirator  admits. 

19.8.6  In  negotiations  between  Honeywell  and  defendants  in  January  1967, 
defendants  indicated  that  they  regarded  Honeywell's  EDP  patent  and  applica- 
tion portfolio  as  equal  to  defendants'  EDP  patent  and  application  portfolio 
excluding  the  ENIAC  patent. 

19.8.7  The  IBM  royalty  rate  under  the  ENIAC  patent  was  1%  of  EDP  system 
and  machine  manufacturing  cost  over  the  8  year  period  1956-64  compared  with 
the  royalty  rate  demanded  from  Honeywell  and  the  rest  of  the  EDP  industry  of 
11/^%  "of  EDP  system  and  machine  selling  price  or  rental  value  over  the  17  year 
period  1964-81. 

19.8.8  Had  Honeywell  been  given  the  same  arrangement  as  IBM  for  the  same 
period  1957  through  1964,  royalties  for  access  to  the  ENIAC  patent  and  the  rest 
of  the  SR  portfolio  would  have  totaled  merely  $953,680  compared  with  the  mini- 
mum $20,000,000  demand  made  by  defendants  before  ISD  sued. 

19.8.9  Honeywell's  royalty  based  on  1^2%  of  the  selling  price  or  rental  value 
of  shipments  for  the  four  year  period  immediately  following  the  issuance  of  the 
ENIAC  patent  would  have  been  in  excess  of  $8,000,000  and  would  greatly  increase 
every  year. 

19.9  I  believe  competitors  should  in  fairness  be  treated  somewhat  equally  but 
find  no  violation  of  the  antitrust  laws. 

19.9.1  Honeywell  has  not  shown  that  acceptance  of  defendants'  1967  license 
offer  would  have  caused  a  substantial  impairment  of  competition  in  the  relevant 
market;  it  would  have  increased  cost  or  reduced  profit  on  the  basis  of  1^/2%  of 
price. 

[52]  19.9.2  In  order  to  sustain  a  finding  of  patent  misuse  or  a  Sherman  Act 
violation  based  on  discriminatory  licensing,  at  least  the  following  must  be 
present:  (a)  the  plaintiff  took  a  license;  (b)  the  royalty  rate  charged  plaintiff 
and  that  charged  a  competitor  were  unequal;  (c)  in  all  particulars  relevant  to 
equality  of  rates  plaintiff  and  its  licensed  competitor  were  similarly  situated; 
and  (d)  the  royalties  were  an  important  expense  factor  in  the  production  costs 
and  the  discriminatory  rate  caused  substantial  impairment  of  competition  in  the 
relevant  market. 

19.9.3  Honeywell  failed  to  prove  that  defendants'  offers  to  license  the  ENIAC 
patent  and  SR's  EDP  patents  violated  the  Sherman  Act,  injured  Honeywell  in  its 
business  or  property,  or  provide  any  basis  for  declaring  the  ENIAC  patent  invalid 
or  unenforceable. 

[53]  19.9.4  Even  if  Honeywell  had  proven  any  impropriety  on  defendants' 
part  in  making  the  1964-67  license  offers,  any  such  impropriety  would  have  been 
cured  and  purged  by  the  placing  of  ISD's  patent  infringement  case  (and  the  ques- 
tion of  appropriate  royalties  or  infringement  damages)  before  the  Court. 

19.10  Plaintiff  has  not  proved  injury. 
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19.10.1  Honeywell  lias  not  shown  that  the  SR-ISD  1964-67  offers  to  license 
their  patents  injured  Honeywell  in  its  business  or  property. 

20.  Pending  Application  Royalties 

20.1  After  issuance  of  the  ENIAO  patent  in  1964  and  a  demand  by  ISD  for 
royalties,  H  and  SR  discussed  a  possible  cross  license  of  their  respective  patent 
portfolios. 

20.1.1  After  the  issuance  of  the  ENIAC  patent  in  1964,  Honeywell  and  SR,  at 
Honeywell's  request,  discussed  a  possible  cross-license  of  their  EDP  patents. 

20.1.1.1  In  October,  1964,  ISD  requested  a  meeting  with  representatives  of 
Honeywell  to  discuss  a  license  under  the  ENIAC  patent ;  there  has  never  been  an 
EDP  patent  cross-license  or  know-how  exchange  between  Honeywell  and  SR. 

20.1.1.2  No  such  patent  cross-license  ever  ensued. 

20.1.2  Also  in  October,  1964,  SR  sent  Honeywell  a  notice  of  infringement  of  two 
additional  SR  EDP  Patents  Nos.  2,625.607  and  2,686,100  (EM  Nos.  2  and  2A). 

20.1.3  In  December,  1964,  Honeywell  requested  a  specification  of  the  ENIAC 
claims  believed  to  apply  to  Honeywell  EDP  equipment  and  indicated  that  any 
meetings  to  discuss  licenses  under  the  ENIAC  patent  would  have  to  be  arranged 
so  that  both  SR  and  ISD  representatives  were  present. 

20.1.4  In  May,  1965,  SR  inquired  of  Honeywell  as  to  when  a  meeting  with  SR 
and  ISD  could  be  arranged  but  protested  that  the  matters  to  be  considered  by 
Honeywell  and  SR  were  entirely  separate  from  the  matters  to  be  considered  by 
Honeywell  and  ISD. 

20.1.5  In  June,  1965,  SR  sent  Honeywell  a  notice  of  infringement  of  two  addi- 
tional SR  EDP  Patents  Nos.  3,189,290  (EM  No.  19A)  and  3,189,291. 

20.1.6  On  July  21, 1965,  representatives  of  SRand  ISD  asserted  that  the  ENIAC 
patent  claims  covered  entire  data  processing  systems  and  submitted  to  Honeywell 
a  draft  of  an  ENIAC  license  agreement  which  provided  for  a  royalty  of  1-^/4%  of 
the  net  amount  of  the  selling  price  or  rental  value  of  the  equipment  covered  by  the 
ENIAC  patent. 

20.1.7  The  draft  license  agreement  also  included  a  clause  under  which  Honey- 
well was  to  agree  to  admit  validity  of  the  ENIAC  patent  and  agree  not  to  ques- 
tion or  attack  it. 

20.1.8  Also  during  the  July,  1965  meeting,  SR  demanded  that  Honeywell  make 
an  initial  royalty  payment  as  a  prerequisite  to  any  agreement  to  account  for 
alleged  past  infringement  of  the  ENlAC  patent  and  estimated  that  Honeywell's 
liability  during  the  life  of  the  patent  would  be  in  excess  of  $200,000,000. 

20.1.9  SR  also  stated  at  the  July  meeting  that  it  had  studied  the  issue  of  ex- 
cluded coinventors  to  the  ENIAC  patent  four  or  five  times  and  that  it  felt  safe  on 
the  public  use  question  since  it  had  been  litigated  successfully. 

20.1.10  During  the  July,  1965  meeting,  SR  gave  Honeywell  notices  of  infringe- 
ment of  two  additional  SR  EDP  30A  Patent  Nos.  2,629,827  and  2,915,966  (EM  Nos. 
1  and  55C). 

20.1.11  In  December,  1965,  Honeywell  informed  ISD  that  it  would  only  deal 
with  SR  on  a  unified  basis  regarding  all  patents  of  both  corporations  rather  than 
dealing  with  ISD  alone  for  rights  under  the  ENIAC  patent. 

20.1.12  At  a  later  meeting  in  January,  1967,  SR  representatives  informed  Hon- 
eywell that  SR  had  evaluated  its  patent  portfolio  including  the  ENIAC  patent  and 
concluded  SR's  portfolio  was  more  valuable  than  Honeywell's ;  in  view  of  this, 
SR  demanded  a  royalty  of  1-%%  of  all  EDP  sales  to  enter  into  a  total  cross-li- 
cense including  the  30A  patents  and  applications. 

20.1.13  During  the  January,  1967  meeting,  SR  indicated  to  Honeywell  that  it 
would  accept  a  lump  sum  settlement  with  Honeywell  paying  SR  $1,250,000  an- 
nually for  fifteen  years  [$18,750,000]  plus  settlement  for  past  liability. 

20.1 .14  During  the  January,  1967  meeting,  Honeywell  stated  its  belief  that  the 
royalty  arrangement  l>etween  IBM  and  SR  was  detrimental  to  Honeywell  which 
was  subject  to  a  license  on  terms  which  carried  a  larger  dollar  amount  than  was 
reported  to  have  been  paid  by  IP.^I  which  bad  a  much  larger  sales  base. 

20.1.15  Honeywell  informed  SR  that  it  believed  the  paid-up  license  offered  by 
SR  put  Honeywell  at  an  unfair  and  arguably  unlawful  disadvantage  vis-a-vis  both 
SR  and  IBM. 

20.1.16  During  the  January,  1967  meeting,  SR  informed  Honeywell  that  its 
royalty  position  was  nonnegotiable  and  that  any  further  meetings,  including 
meetings  between  top  management,  would  not  be  particularly  helpful. 

20.1.17  On  May  26,  1967,  ISD  sued  Honeywell  and  Honeywell  sued  SR. 
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on  1 18  Throughout  the  license  negotiations  with  Honeywell,  SR  never  indicated 
that' it  was  willing  to  grant  Honeywell  access  to  any  EDP  know-how  nor  did  it 
reveal  that  IBM  and  SR  had  already  shared  their  entire  EDP  technology. 

20  ^  Honeywell  claims  that  the  demands  of  SR  included  pre-issuauce  royalties 
for  the  BINAC  and  UNIVAC,  and  claims  that  such  demands  constitute  further 
violations  of  the  antitrust  laws.  x.     •  ,  i. 

20.3  I  find  that  SR  did  not  make  such  demands  and  if  made  do  not  violate 

*  ^0  3  i  Honeywell  has  not  proven  that  SR  either  specifically  demanded  or 
actually  received  from  Honevwell  or  anyone  else  any  royalties  on  its  pending 
BINAC  and  UNIVC  I  patent  applications,  or  on  any  other  30A  patent  appUcations. 

20.4  Plaintiff  has  not  proved  injury. 

21.  Section  7  of  the  Clayton  Act 

91 1  Count  III  of  the  Amended  Complaint  of  May  1,  1968,  charged  defendants 
with  a  violation  of  Section  7  because  of  the  1950  acquisition  of  the  ENIAC 

application.  ^,.      .       ,_       .ttt 

'>1  9  The  Court  on  November  29, 1971,  dismissed  Count  III. 

'>l"3  In  asking  for  injunctive  relief  under  Section  16,  plaintiff  emphasizes  the 
ENIAC  asset  acquisition  and  states  that  this  was  the  root  cause  of  defendants' 
ability  to  dominate  the  EDP  market.  ^    i     4.  tn  i  «  f 

21.3.1  On  February  6,  1950,  Remington  Rand  acquired  control  of  Eckert- 
Mauchly  Computer  Corporation  ("EMCC"). 

21.3.2  At  the  time  of  Remington  Rand's  1950  acquisition  of  EMCC,  EMCC  was 
an  under-financed  company.  ,  ^^-r-r  ,^  ^ 

"^1  3  3  At  the  time  of  Remington  Rand's  1950  EMCC  acquisition,  the  ENIAC 
patent  application  was  owned  of  record  by  Eckert  and  Mauchly,  not  EMCC.  Rem- 
ington Rand  finallv  acquired  full  legal  control  of  the  ENIAC  patent  application 
on  February  13,  1950  when  Eckert  and  Mauchly  assigned  it  to  EMCC,  then 
under  Remington  Rand  control. 

21.3.4  Prior  to  February  1950,  Remington  Rand  had  been  engaged  in  the  tabu- 
lating business  but  not  EDP. 

21.3.5  Honeywell  has  proved  that  there  was  an  EDP  line  of  commerce  in 
1950. 

21.4  Plaintiff  makes  inconsequential  reference  to  the  asset  acquisitions  from 

IBMandBTL.  .  ^  .  .^. 

21.5  Plaintiff's  specific  request  is  that  the  ENIAC  and  30A  patents  acquisition 
be  declared  unenforceable. 

21.6  I  find  that  the  acquisition  by  defendants  of  the  ENIAC  and  30A  patents 
did  not  violate  Section  7. 

21.6.1  Honeywell  has  not  proven  that  Remington  Rand's  1950  acquisition  of 
the  ENIAC  patent  application  might  have  had  the  effect  of,  or  had  the  effect  of, 
substantially  lessening  competition  or  tending  to  create  a  monopoly  in  any  line  of 
commerce  in  any  section  of  the  country. 

21.6.2  Honeywell  has  not  proven  that  Remington  Rand's  19.50  acquisition  of 
EMCC  might  have  had  the  effect  of,  or  had  the  effect  of,  substantially  lessening 
competition  or  tending  to  create  a  monopoly  in  any  line  of  commerce  in  any  section 
of  the  country. 

21.6.3  Honeywell  has  not  proven  that  the  record  transfers  of  the  ENIAC  patent 
or  patent  application  from  EMCC  to  Remington  Rand  in  19.52,  from  Remington 
Rand  to  SR  in  1955,  and  from  SR  to  ISD  in  1964,  might  have  had  the  effect  of, 
or  had  the  effect  of,  substantially  lessening  competition  or  tending  to  create  a 
monopoly  in  any  line  of  commerce  in  any  section  of  the  country. 

21.6.4  Honeywell  has  not  proven  that  the  1965  IBM-SR  Agreement  and  the  1961 
SR- Western  Electric  Agreement  might  have  had  the  effect  of.  or  had  the  effect  of, 
substantially  lessening  competition  or  tending  to  create  a  monopoly  in  any  line 
of  commerce  in  any  section  of  the  country. 

21.6.5  Section  7  of  the  Clayton  Act  prohibits  the  acquisition  of  the  whole  or  any 
part  of  the  stock  or  assets  of  another  corporation  "where  in  any  line  of  commerce 
in  any  section  of  the  country,  the  effect  of  such  acquisition  may  be  substantially  to 
lessen  competition,  or  to  create  a  monopoly". 

21.6.6  Section  7  of  the  Clayton  Act  in  effect  in  February  19.50  applied  to  the 
acquisition  of  stock  not  to  the  acquisition  of  assets.  Accordingly,  Remington 
Rand's  February  13,  1950  acquisition  of  the  ENIAC  patent  application  could  not 
have  violated  Section  7  of  the  Clayton  Act. 
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21.6.7  Even  after  its  ameiidment  in  December  1950  to  apply  to  tlie  acquisition 
of  assets,  Section  7  of  the  Clayton  Act  has  applied  only  to  the  acquisition  of 
as.sets  from  corporations,  not  individuals.  Since  Remington  Rand  acquired,  for 
record,  the  ENIAC  patent  application  on  February  13,  1950  from  Eckert  and 
Mauchly,  individuals,  that  record  acquisition  could  not  have  violated  Section  7' 
of  the  Clayton  Act. 

21.6.8  Honeywell,  a  private  party,  has  no  standing  to  sue  for  any  alleged  vio- 
lations of  Section  7  of  the  Clayton  Act. 

21.7  Honeywell  has  not  proven  that  it  has  suffered  any  actual  or  threatened 
injury  to  its  business  or  property  as  a  result  of  any  of  the  acquisitions  or  trans- 
actions it  has  challenged  under  Section  7  of  the  Clayton  Act  with  the  exception 
of  the  1956  SR-IB:M  Agreement. 

22.  Statute  of  Limitations 

22.1  Fraud  on  Patent  Office.  If  this  Court's  findings  are  reversed  on  api>eaL 
damages  to  plaintiff  will  have  accrued  after  May  26,  1963,  and  plaintiff  mil  be 
entitled  to  recover  its  attorney's  fees  and  costs  trebled. 

22.2  1956  Cross-License  and  Technical  Exchange  Agreement.  The  cause  of 
action  accrued  before  ISIay  26,  1963.  and  is  barred,  and  prior  to  that  date  non- 
speculative  damages  could  have  been  proved. 

22.2.1  Certain  of  Honeywell  damages  caused  by  the  1956  IBM-SR  Agreement 
were  nouspeculative  before  May  26,  1963. 

22.2.2  Honeywell's  ]\ray  26,  1967  Complaint  did  not  raise  any  claims  for  damages 
caused  by  the  1956  IBM-SR  Agreement. 

22.2.3  Honeywell  first  raised  a  claim  for  damages  caused  by  the  1956  IBM-SR 
Agreement  in  early  1970. 

22.2.4  Certain  Honeywell  damages  caused  by  the  1956  IBM-SR  Agreement  were 
non-.speculative  before  late  1965. 

22.2.5  Honeywell's  claim  based  on  the  1956  IBM-SR  Agreement  is  barred  by 
the  four-year  statute  of  limitations. 

22.3  195G  Interference  Agreement.  The  cause  of  action  accrued  before  May  26, 
1963,  and  is  barred  by  the  four-year  statute  of  limitations. 

22.4  1961  Agreement.  The  cause  of  action  accrued  before  May  26,  1963.  and 
is  barred  by  the  four-year  statute  of  limitations. 

22.5  1965  Agreement.  The  cause  of  action  accrued  after  May  26,  1963,  and  is 
not  barred,  but  plaintiff  has  not  proved  any  injury. 

22.6  niscriminatory  Licensing.  The  cause  of  action  accrued  after  May  26,  1963,. 
and  is  not  barred. 

22.7  In  view  of  the  invalidity  of  the  ENIAC  patent,  plaintiff  will  have  suft'ered 
no  injury  or  damages. 

22.8  Pre-Issuance  Royalties.  The  cause  of  action  accrued  after  May  26,  1963, 
and  is  not  barred. 

22.9  Plaintiff  has  paid  nothing  and  has  suffered  no  injury  or  damages. 

22.10  Section  7.  The  cause  of  action  accrued  before  May  26,  1963,  and  is  barred. 

22.10.1  Honeywell's  claims  concerning  Remington  Rand's  1950  acquisition.s  of 
EMCC  and  the  ENIAC  patent  application  are  barred  by  the  four-year  statute  of 
limitations. 

22.10.2  Honeywell's  Clayton  Act  claims  concerning  the  1956  iBM-SR  Agreement 
and  the  1961  SR-Western  Electric  Agreement  are  barred  by  the  four-year  statute 
of  limitations. 

22.11  I  find  no  fraudulent  concealment  suflScient  to  toll  the  statute  of  limita- 
tions. 

22.11.1  There  was  no  fraudulent  suppression  of  the  facts  concerning  the  1956 ; 
IBM-SR  Agreement  which  is  sufficient  to  toll  the  statute  of  limitations  as  to  that 
violation  of  the  Sherman  Act. 

23.  Infringement  of  ENIAC 

23.1  Assuming  that  ENIAC  is  determined  to  be  valid  and  enforceable,  I  find 
that    certain    Honeywell    products    infringe    various    claims    of   the    ENIAC. 

23.1.1  Prior  to  the  trial,  pursuant  to  Rule  30(b)  (6),  F.R.C.P.,  defendant  ISD 
took  the  deposition  of  Honeywell  consisting  of  the  testimony  of  olficers  and  other 
persons  it  designated  to  testifv  on  its  behalf  with  respect  to  Honeywell  products 
H-201-0.  H-201-1,  H-201-2.  H-121.  H-1201,  H-2201.  H-4201.  H-in/121/126.  H- 
800,  H-400  and  D-1000  and  the  printed  documents  describing  these  products,  and' 
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said  deposition  of  Honeywell  and  its  printed  descriptive  materials  were  received 
in  the  evidence  at  the  trial. 

23.1.2  Dr.  Walter  R.  Beam,  a  witness  called  by  defendant  ISD,  is  an  electronics 
^xj>ert  who  has  specialized  in  electronic  digital  computers,  with  extensive  ex- 
perience as  an  engineer,  a  University  faculty  member,  and  an  author.  Dr.  Beam 
made  an  investigation  of  the  Honeywell  products  H-201-0,  H-201-1,  II-201-2, 
H-121,  H-1201,  H-2201,  H-4201 ;  H-lll/121/12i;,  H-SOO,  H-400,  and  D-1000,  and 
■considered  the  printed  descriptive  documents  relating  thereto  (including  the 
Schrimpf  patent  No.  o,201,7(>2  containing  descriptive  matter  relating  to  the  D-1000 
■computer)  and  the  depos^itiou  of  Honeywell  taken  pursuant  to  Rule  oO(b)  (6).  He 
also  made  an  initial  .study  of  the  ENIAC  patent  [but  not  the  "file  wrapper"  or 
prior  art]  in  order  to  determine  the  relationship  between  Honeywell's  products 
and  the  subject  matter  claimed  in  the  ENIAC  patent.  He  devoted  more  than  1,000 
Jiours  to  this  study. 

23.1.3  Dr.  Beam  explained  the  manners  in  which  the  apparatus  disclosed  in  the 
ENIAC  patent  may  be  arranged  to  perform  different  operations  and  to  solve  dif- 
ferent types  of  problems  to  achieve  accurate  answers. 

23.1.4  One  particular  arrangement  which  is  disclosed  in  the  ENIAC  patent  callfS 
for  an  ENIAC  function  table  to  be  connected  in  a  way  such  that  a  program  of 
sequences  takes  place.  Claims  56  and  57  are  directed  to  the  apparatus  and  com- 
bination of  elements  which  make  possible  the  carrying  out  of  such  a  programming 
arrangement. 

23.1.5  If  Claim  56  is  valid,  it  is  infringed  bv  each  of  the  following  Honeywell 
products:  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  2-2201,  H-4201,  H-111/ 
121/126.  H-800,  H-400,  and  D-1000.  Each  of  these  products  contains  the  combina- 
tion of  elements  required  by  Claim  56  and  the  claim  applies  in  the  same  manner  as 
in  the  ENIAC  patent. 

23.1.6  If  Claim  57  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-0,  H-201-1,  H-201-2.  H-121,  H-1201.  H-2201,  H-4201,  H-111/ 
121/126.  H-800,  H-400,  and  D-1000.  Each  of  these  products  contains  the  com- 
bination of  elements  required  by  Claim  56  and  the  claim  applies  in  the  same 
manner  as  in  the  ENIAC  patent. 

23.1.7  Claim  52  covers  an  arrangement  to  permit  program  sequences  to  be 
selected  alternatively,  i.e.,  an  arrangement  for  branching.  In  such  an  arrange- 
ment the  apparatus  disclosed  in  the  ENIAC  patent  is  so  connected  and  pro- 
grammed as  to  cause  tlie  next  program  seqttence  step  to  be  taken  from  some  loca- 
tion in  the  storage  means  (function  table)  which  is  not  sequentially  arranged 
witli  respect  to  tlie  previous  step. 

23.1.JS  Im  claim  52  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products  :  H-201-0,  II-201-1.  H-201-2,  H-121,  H-1201,  H-2201,  H-4201,  H-111/ 
121/126.  H-800,  H-400.  and  D-KXIO.  Each  of  these  products  contains  the  combina- 
tion of  elements  called  for  by  Claim  .52  and  the  claim  applies  in  the  same  manner 
as  in  the  ENIAC  patent.  P]ach  of  these  Honeywell  products  use  this  program 
feature  in  a  substantially  .similar  v>'ay  and  for  the  same  general  purpose  as  the 
apparatus  described  in  the  ENIAC  patent. 

23.1.0  Claim  .55  descril)es  another  arrangement  for  sequencing  a  computer,  and 
for  using  a  storage  jneans  (its  function  taltle)  for  program  memory.  The  opera- 
tion of  such  an  arrangement  in  the  ENIAC  patent  is  a  parallel  to  that  of  such 
Honeywell  computers  as  the  H-201-0  computer  and  H-4201  computer. 

23.1.10  If  Claim  55  is  valid,  it  is  infringed  bv  each  of  the  following  Honeywell 
products:  H-201-0.  II-201-1.  H-201-2,  H-121.  H-1201.  H-2201,  H-4201,  H-111/ 
121/126.  H-SOO.  H-400.  and  D-1000.  Each  of  these  products  contains  the  combina- 
tion fif  elements  required  by  Claim  55  and  the  claim  applies  in  the  same  manner 
as  in  the  ENIAC  patent. 

23.1.11  Any  or  all  of  the  three  function  tables  of  the  ENIAC  patent  can  serve 
as  memory  means  storing  data  in  selectively  acces.sible  locations. 

23.1.12  Claim  6J>  relates  to  a  memory  used  for  storing  data  items  with  particu- 
lar means  for  accessing  those  data  items  from  the  memory. 

2.3.1.13  The  accessing  of  both  an  ENIAC  function  table  and  the  Honeywell  mag- 
netic core  memories  is  done  at  electronic  siieeds,  and  the  selection  of  a  particular 
location  is  done  at  electronic  .speeds. 

23.1.14  If  Claim  6f)  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-0,  H-201-1,  H-201-2.  H-121.  H-1201,  H-2201.  H-4201.  H-111/ 
121/126,  H-800.  H-400.  and  D-1000.  Each  of  these  products  contains  the  com- 
bination of  elements  required  by  Claim  69  and  the  claim  applies  in  the  same  man- 
ner as  in  the  ENIAC  patent. 
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23.1.15  Claim  65  deals  with  a  memory  which  has  specific  means  for  assessing 
information  in  it  and  for  locating  that  information  within  it. 

23.1.16  If  Claim  65  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201,  H-4201,  H-111/ 
121/126,  H-800,  H^OO,  and  D-1000.  Each  of  these  products  contains  the  com- 
bination of  elements  required  by  Claim  65  and  the  claim  applies  in  the  same  man- 
ner as  in  the  ENIAC  patent. 

23.1.17  Claim  75  also  relates  to  a  memory  device  and  with  respect  to  both  the 
ENIAC  function  table  memory  operation  and  the  Honeywell  memory  operation 
the  relationship  between  the  action  provided  and  the  result  accomplished  is  the 
same,  that  is,  related  data  items  in  closely  adjacent  storage  locations  in  memory 
(closely  adjacent  addresses)  are  arranged  to  be  accessed  with  circuitry  provided 
for  modifying  the  address. 

23.1.18  If  Claim  75  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201,  H-4201.  H-111/ 
121/126,  H-800,  H-400,  and  D-1000.  Each  of  these  products  contains  the  combina- 
tion of  elements  required  by  Claim  75  and  the  claim  applies  in  the  same  manner  as 
in  the  ENIAC  patent. 

23.1.19  Claim  78  also  relates  to  a  data  storing  means  and  the  configuration  for 
accessing  data  from  it  in  particular  ways. 

23.1.20  If  Claim  78  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201,  H-4201,  H-111/ 
121/126,  H-800,  H-400,  and  D-1000.  Each  of  these  products  contains  the  combina- 
tion of  elements  required  by  Claim  78  and  the  claim  applies  in  the  same  manner 
as  in  the  ENIAC  patent. 

23.1.21  Claim  109  relates  to  the  selection  of  alternative  program  sequences  upon 
the  comparison  of  two  quantities  such  that,  based  on  some  characteristics  of  the 
quantities,  a  choice  of  a  subsequent  operation  can  be  made.  This  claim  applies  to 
a  compare  operation  in  the  ENIAC  patent  and  in  the  Honeywell  equipment  and 
also  applies  to  a  sign  comparison  operation  in  the  ENIAC  patent  and  in  the 
Honeywell  equipment. 

23  1.22  If  Claim  109  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-^,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201.  H-4201,  H-111  / 
121/126,  H-800,  H-400,  and  D-1000.  Each  of  these  products  contains  the  combina- 
tion of  elements  required  by  Claim  109  and  the  claim  applies  in  the  same  manner 
as  in  the  ENIAC  patent. 

23.1.23  Claim  142  relates  to  a  particular  type  of  timing  mechanism  for  a  data 
processing  machine.  Both  the  Honeywell  products  H-201-0,  H-201-1,  H-201-2. 
H-121,  H-2201,  and  D-1000  and  the  apparatus  in  the  ENIAC  patent  have  similar 
circuits  used  for  the  timing  of  the  computer  and  each  of  them  has  as  its  purpose 
the  production  of  pulses  of  accurately  determined  duration  at  an  accurately  known 
frequency,  which  is  related  as  a  submultiple  of  the  source  frequency. 

23  1  24  If  Claim  142  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-0,  H-201-1,  H-201-2,  H-121,  H-2201,  and  D-1000.  Each  of  these 
products  contains  the  combination  of  elements  required  by  Claim  142  and  the 
claim  applies  in  the  same  manner  as  in  the  ENIAC  patent. 

23.1.25  Claim  36  relates  to  a  combination  of  elements  for  the  interruption  of 
the  apparatus  which  controls  the  sequencing  of  a  computer  whereby  its  operations 
may  be  stepped  manually  at  a  slow  rate  through  steps  it  would  ordinarily  .step 
though  at  electronic  speeds. 

23.1.26  The  apparatus  described  in  the  ENIAC  patent  to  which  Claim  36  is  ap- 
plicable includes  the  cycling  unit  which  can  be  halted  and  caused  to  advance 
manually. 

23.1.27  If  Claim  36  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products:  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201,  H-4201,  PI- 
111/121/126,  and  D-1000.  Each  of  these  products  contains  the  combination  of 
elements  required  by  Claim  36  and  the  claim  applies  in  the  same  manner  as  in 
the  ENIAC  patent. 

28.1.28  Claim  122  also  relates  to  the  facility  for  manually  advancing  the  op- 
erations of  the  computer  and  additionally  requires  certain  display  means. 

23.1.29  If  Claim  122  is  valid  it  is  infringed  1)V  each  of  the  following  Honeywell 
products:  H-201-0,  H-201-1,  H-201-2,  H-121,  H-120].  H-2201,  H-4201,  and 
H-111/121/126.  Each  of  these  products  contains  the  combination  of  elements 
called  for  by  Claim  122  and  the  claim  applies  in  the  same  manner  as  in  the  ENIAC 
patent. 
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23.1.30  Claim  8  relates  to  an  electronic  computing  system  in  which  a  control 
system  of  pulses  is  used  to  manipulate  numbers  in  a  series  of  units  constructed 
for  that  purpose  and  some  of  which  are  constructed  to  do  arithmetic  operations. 

23.1.31  Claim  8  was  ENIAC  patent  application  Claim  39  and  was  in  Interfer- 
ence 85,809  in  the  U.S.  Patent  Office  [in  which  the  Patent  Office  held  Williams 
had  priority  on  his  1942  invention]  and  in  litigation  [but  not  on  any  issue  of 
priority]  in  Sperry  Rand  Corp.  v.  Bell  Telephone  Labs,  Inc.,  208  F.  Supp.  598, 
135  USPQ  254  (S.D.N.Y.  1962),  appeal  dismissed  [as  mooted  by  settlement]  317 
F.2d  491, 137  USPQ  497  (2d  Cir.  1963). 

23  1.32  If  Claim  8  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products:  H-201-0,  H-201-1,  II-201-2,  11-121,  H-1201,  H-2201,  H-4201  and 
H-111/121/126.  Each  of  these  products  contains  the  combination  of  elements 
required  by  Claim  8  and  the  claim  applies  in  the  same  manner  as  in  the  ENIAC 
patent. 

23.1.33  Claim  9  is  similar  to  Claim  8,  except  that  among  other  distinctions 
Claim  9  calls  for  a  multiplicity  of  arithmetic  units  and  the  requirement  to  emit 
pulse  signals  significant  of  the  numerical  result  of  respective  arithmetic  opera- 
tions. 

23.1.34  If  Claim  9  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products :  H-201-2  and  H-4201.  Each  of  these  products  contains  the  combination 
of  elements  required^by  Claim  9  and  the  claim  applies  in  the  same  manner  as  in 
the  ENIAC  patent. 

23.1.35  Claim  83  of  the  ENIAC  patent  pertains  to  the  provision  of  a  reservoir 
for  input  data  and  output  data  so  arranged  and  connected  as  to  permit  a  very 
much  slower  inputting  device  to  operate  effectively  with  a  very  much  faster 
processor  by  collecting  the  input  data  in  a  temporary  storage  means  before  proc- 
essing it  and  placing  the  data  to  the  output  in  a  second  temporary  storage  means 
prior  to  transferring  it  at  a  slow  rate  of  speed  (as  compared  to  electronic  speeds) 
to  an  output  device.  Both  the  apparatus  described  in  the  ENIAC  patent  and 
Honeywell  products  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201,  H- 
4201,  H-111/121/126,  -800,  H-400,  and  D-1000  provide  the  samae  function  in  this 
respect. 

23.1.36  If  Claim  83  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products:  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201,  H-^201,  H- 
111/121/26.  H-800,  H-400,  and  D-1000.  Each  of  these  products  contains  the 
combination  of  elements  required  by  Claim  83  and  the  claim  applies  in  the  same 
manner  as  in  the  ENIAC  patent. 

23.1.37  Claim  86  relates  to  another  aspect  of  input  operation  described  in  the 
ENIAC  patent  and  to  a  similar  or  parallel  operation  in  the  Honeywell  systems. 
Specifically  it  relates  to  the  ability  to  perform  data  processing  operations  simul- 
taneously wdth  the  transmission  of  data  from  an  input  device  and  the  ability 
to  condition  continuation  of  additional  data  processing  operations  on  the  com- 
pletion of  the  input  operation  and  the  completion  of  the  concurrent  data  proc- 
essing operation.  Both  the  apparatus  described  in  the  ENIAC  patent  and  Honey- 
well equipment  H-201-0,  H-201-1,  H-201-2.  H-121,  H-1201,  H-2201,  11-4201, 
H-111/121/26,  H-800,  H^OO.  and  D-1000  perform  the  same  function. 

23.1.38  If  Claim  86  is  valid,  it  is  infringed  by  each  of  the  following  Honeywell 
products.  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  11-2201,  H-4201,  H-111/ 
122/126,  H-800,  H-400,  and  D-1000.  Each  of  these  products  contains  the  combina- 
tion of  elements  required  by  Claim  86  and  the  claim  applies  in  the  same  man- 
ner as  in  the  ENIAC  patent. 

23.1.39  Claim  88  pertains  to  a  data  processing  machine  having  a  capacity  for 
synchronization  of  data  transfer  operations  lietween  a  device  with  a  timer 
operating  at  one  rate  and  a  second  device  with  a  timer  operating  at  a  second 
rate. 

23.1.40  If  Claim  88  is  valid,  it  is  infringed  bv  each  of  the  followinsr  Honeywell 
products  :  H-201-0,  H-201-1,  H-201-2,  H-121,  H-1201,  H-2201,  H-4201.  H-111/ 
121/126,  H-800,  H^OO,  and  D-1000.  Each  of  these  products  contains  the  com- 
bination of  elements  required  by  Claim  88  and  the  claim  applies  in  the  same 
manner  as  in  the  ENIAC  patent. 

23.1.41  With  respect  to  each  of  Claims  8,  9,  36.  52,  .5.5.  56.  57.  65,  69,  75.  78, 
83,  86,  88.  109.  122  and  142.  the  specified  combination  of  elements  finds  response 
in  a  combination  of  elements  in  each  Honeywell  product  which  infringes  such 
claims ;  providing  that  the  definition  of  the  term  "pulse"  is  that  stated  in  the  1963 
Amendment;  thereby,  the  combination  of  elements  in  each  infringing  Honeywell 
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product  cooperates  in  the  same  general  way  and  for  the  same  general  purpose 
:as  that  described  in  the  ENIAC  patent. 

23.1.42  The  meaning  of  the  words  of  the  17  claims  of  the  EXIAC  patent  in 
suit  is  the  same  as  appUed  both  to  the  apparatus  of  the  EXIAC  patent  and 
the  accused  Honeywell  equipment. 

23.1.43  During  the  trial,  Honeywell  adduced  no  evidence  controverting  the  clear 
evidence  of  infringement. 

[54]  23.1.44  In  determining  whether  an  accused  device  infringes  a  valid  patent, 
resort  must  be  had  in  the  first  instance  to  the  words  of  the  claim.  If  the  accused 
matter  falls  clearly  within  the  claim,  infringement  is  made  out  and  that  is  the 
'end  of  it. 

23.1.45  If  any  of  the  seventeen  claims  of  the  EXIAC  patent  in  suit  is  valid, 
ISD  is  entitled  to  an  injunction  against  continued  infringement  by  Honeywell 
■  of  any  such  claim. 

24.  Damages 

24.1  Xeither  plaintiff  nor  defendants  are  entitletl  to  any  damages  except  as 
follows : 

24.2  If  it  is  later  determined  that  plaintiff  has  proved  fraud  on  the  Patent 
Office,  plaintiff  will  be  permitted  to  establish  that  part  of  its  attorneys'  fees 
and  costs  attributable  to  its  antitrust  claim. 

24.3  If  it  is  later  determined  that  defendants  have  violated  the  antitrust 
laws,  plaintiff  will  be  permitted  to  establit^h  the  damage  to  its  business  or  property 
where  damages  can  be  proved  within  the  limitation  period. 

24.4  If  it  is  later  determined  that  the  EXIAC  patent  is  valid  and  enforceable 
and  infringed,  defendants  will  be  permitted  to  establish  their  infringement 
-tlamages. 

24.5  I  do  not  believe  this  to  be  an  exceptional  case  and  do  not  believe  that 
reasonable  attorneys'  fees  should  be  awarded  to  the  prevailing  party  in  the 
patent  part  of  this  litigation. 

24.6  If  it  is  decided  on  appeal  or  on  remand  that  this  is  an  exceptional  case, 
Teasonable  attorneys'  fees  will  be  awarded  to  the  prevailing  party. 

25.  Declaratory  and  Injunctive  Relief 

25.1  I  find  that  the  EXIAC  is  invalid  and  unenforceable  and  that  plaintiff  is 
•entitled  to  a  declaration  to  that  effect. 

25.2  I  find  that  plaintiff'  is  entitled  to  an  injunction  restraining  defendants 
from  enforcing  or  attempting  to  enforce  the  monopoly  created  by  the  invalid 
:EXIAC  patent. 

25.3  I  find  that  if  the  EXIAC  is  later  declared  valid,  that  defendants  are 
•entitled  to  an  injunction  against  continued  infringement  by  plaintiff. 

26.  Order  for  Judgment 

26.1  The  clerk  shall  enter  judgment  forthwith  on  these  findings  and  conclusions 
.as  follows : 

26.1.1  The  EXIAC  patent,  U.S.  Patent  Serial  Xo.  3,120,606  of  Illinois  Scientific 
Developments,  Inc  ("ISD")  is  hereby  declared  to  be  invalid  and  unenforceable. 
The  counterclaim  of  ISD  against  Honeywell  is  dismissed. 

26.1.2  Defendants  and  each  of  them  and  their  respective  officers,  agents, 
.servants,  employees  and  all  persons  in  active  concert  or  participation  with  them 
-or  either  of  them  who  receive  actual  notice  of  this  judgment  by  personal 
service  or  otherwise  be  and  they  hereby  are  permanently  restrained  and  enjoined, 
pending  further  order,  from  enforcing  or  attempting  to  enforce  the  invalid  EXIAC 
patent  aforesaid  against  Honeywell,  its  subsidiaries,  successors,  privies  or 
;aquired  mediately  or  immediately  from  Honeywell. 

26.1.3  For  the  defendant  Sperry  Rand  Corporation  and  against  plaintiff  Honey- 
well Inc..  on  Counts  1  and  III  of  plaintiff's  Second  Amended  Complaint. 

26.1.4  Xeither  plaintiff  nor  defendants  are  entitled  to  an  award  of  costs. 


1.1.1.11,  35  U.S.C  102(b). 

2.1.1,  35  U.S.O.§  102(b). 

2.1.2,  35  U.S.C.  §  102(b). 
2.1.8,  35  U.S.C.i  102(b). 

3.1.2,  35  U.S.C.  §  102(f). 
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Appendix 
1.  Public  Use 

2.  On  Sale 

3.  Atanasoff 

4.  Inventors 


4.3.22,  35  U.S.C.  Section  282 ;  RCA  v.  Radio  Engineering  Labs.,  Inc.,  293  U.S. 
1,  8,  21  USPQ  353,  355-356  (1934). 

4.3.23,  RCA  V.  Radio  Engineering  Labs.,  Inc.,  293  U.S.  1,  8,  21  USPQ  353,  355- 
356  (1934)  ;  Acme  Highway  Products  Corp.  v.  D.  S.  Brown  Co.,  431  F.2d  1074, 
1083,  167  USPQ  129, 135-136  (6th  Cir.  1970). 

4.3.25,  35  U.S.C.  Section  282 ;  see  Leeds  &  Catlin  v.  Victor  Talking  Machine  Co., 
213  U.S.  301,  319  (1909). 

4.3.26,  Agawam  Co.  v.  Jordan,  74  U.S.  (7  Wall.)  583  (1868)  ;  Hobbs  v.  United 
States  Atomic  Energy  Comm.,  451  F.2d  849,  864-65,  171  USPQ  713,  723-725  (5tb 
Cir.  1971). 

4.3.28,  The  Telephones  Cases,  126  U.S.  1,  561-63  (1888)  ;  Larson  v.  Crowther, 
26  F.2d  780,  788-89  (Sth  Cir.  1828). 

7.  First  Draft  Report 

7.1.2.3,  35  U.S.C.  §  102(b). 

8.  AMP  Report  and  Burks  Article 

8.2.5.  Griswold  v.  Oil  Capital  Valve  Co.,  375  P.2d  532.  537,  152  USPQ  95,  97-98- 
(10th  Cir.  1966)  ;  McCullough  Tool  Co.  v.  Well  Surveys,  Inc.,  343  F.2d  381,  398. 

1J5  USPQ  6,  19-20  (10th  Cir.  1965),  cert,  denied,  383  U.S.  933,  148  USPQ  772 
(1966)  ;  Greening  Nursery  Co.  v.  J  and  R  Tool  and  Mfg.  Co..  376  F.2d  738,  740, 

153  USPQ  660,  661-662  (8th  Cir.  1967)  ;  35  U.S.C.  Section  103. 

8.2.6,  Griswold  v.  Oil  Capital  Valve  Co..  375  F.2d  532.  537,  152  USPQ  95,  97-98 
(10th  Cir.  1966)  ;  McCullough  Tool  Co.  v.  Well  Surveys.  Inc.,  343  F.2d  381,  398, 
145  USPQ  6.  19-20  (10th  Cir.  1965),  cert,  denied.  383  U.S.  933.  1^8  USPQ  772 
(1966)  :  Greening  Nursery  Co.  v.  ,T  and  R  Tool  and  Mfg.  Co..  376  F.2d  738,  740, 
1.53  USPQ  660,  661-662  (Sth  Cir.  1967)  ;  35  U.S.C.  Section  103. 

9.  Description 

9.1.2,  U.S.C.  Section  112  (see  Manual  of  Patent  Examining  Procedure  Section 
702)  ;  Eversharp,  Inc.  v.  Fisher  Pen  Co.,  Inc.,  204  F.Supp.  649,  671-72,  132  USPQ 
423,  440-441  (N.D.  111.  1961)  :  35  U.S.C.  Section  282. 

9.1.4,  Kesling  v.  General  Motors  Corp..  66  F.Supp.  1,  6,  70  USPQ  485,  489  (E.D. 
Mo.  1946),  aff'd,  164  F.2d  824.  76  USPQ  30  (1947)  ;  Suczek  v.  General  Motors 
Corp..  35  F.Supp  806.  809,  47  USPQ  376,  379-380  (E.D.  Mich.  1940),  affd,  132  F.2d 
371,  56  USPQ  45  (6th  Cir.  1942)  ;  Bowser,  Inc.  v.  United  States,  388  F.2d  346, 
349  (Ct.  CI.  1967). 

10.  Pulse 

10.1.7.1,  Webster  Electric  Co.  v.  Splitdorf  Electrical  Co.,  264  U.S.  463,  465- 
(1924)  ;  Muncie  Gear  Works,  Inc.  v.  Outboard  Marine  &  Mfg.  Co.,  315  U.S.  759, 
768,  53  USPQ  1,  5  (1942). 

10.1.7.2,  Standard  Oil  Development  Co.  v.  James  B.  Berry  Sons  Co.,  92  F.2d 
386,  388,  35  USPQ  102,  104-105   (3rd  Cir.  1937)  ;  General  Foods  Corp.  v.  Perk 
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Foods  Co.,  419  F.2cl  944,  948-949, 164  USPQ  1,  3-4  (Tth  Cir.  1969),  cert,  denied,  397 
U.S.  1038, 165  USPQ  290  (1970) . 

10.1.7.3,  Webster  Electric  Co.  v.  Splitdorf  Electrical  Co.,  264  U.S.  463  (1924)  ; 
General  Foods  Corp.  v.  Perk  Foods  Co.,  419  F.2d  944,  164  USPQ  1  (7tli  Cir. 
1969),  cert,  denied,  397  U.S.  1038, 165  USPQ  290  (1970). 

10.1.7.4,  Scliriber-Schroth  Co.  v.  Cleveland  Trust  Co.,  305  U.S.  47,  39  USPQ 
242  (1938)  ;  Webster  Electric  Co.  v.  Splitdorf  Electrical  Co.,  264  U.S.  463,  465 
(1924)  ;  General  Foods  Corp.  v.  Perk  Foods  Co.,  419  F.2d  944,  164  USPQ  1  (7tli 
Cir.  1969),  cert,  denied,  397  U.S.  1038,  165  USPQ  290  (1970). 

10.1.7.5,  Scliriber-Schroth  Co.  v.  Cleveland  Trust  Co.,  305  U.S.  47,  39  USPQ 
242  (1938)  ;  Chicago  Pneumatic  Tool  Co.  v.  Hughes  Tool  Co.,  192  F.2d  620,  91 
USPQ  277  (10th  Cir.  1951). 

10.1.7.6,  Railway  Co.  v.  Sayles,  97  U.S.  554,  563  (1878)  ;  Tropic- Aire,  Inc.  v. 
Sears,  Roebuck  &  Co.,  44  F.2d  580,  USPQ  301  (8th  Cir.  1930),  cert,  denied,  282 
U.S.  904  (1931)  ;  Pratt  and  Whitney  Co.  v.  United  States,  345  F.2d  838,  843,  145 
USPQ  429,  (Ct.  CI.  1965). 

11.  Delay 

11.5.9,  Sperry  Rand  Corp.  v.  Bell  Telephone  Labs,  208  F.Supp.  598,  135  USPQ 
254  (S.D.  N.Y.  1962). 

11.7,  Woodbridge  v.  United  States,  263  U.S.  50  (1923). 

11.7.1,  Woodbridge  v.  United  States,  263  U.S.  50  (1923). 

11.7.2,  Lowry  v.  Allen,  203  U.S.  476  (1906). 

11.12.1,  Sperry  Rand  Corp.  v.  Bell  Telephone  Labs.,  Inc.,  208  F.  Supp.  598,  600, 
601, 135  USPQ  254.  256  (S.D.  N.Y.  1962). 
11.13.1.3,  35  U.S.C.  Section  151. 

11.14.4,  Overland  Motor  Co.  v.  Packard  Motor  Co.,  274  U.S.  417,  425  (1927). 

11.14.5,  Overland  Motor  Co.  v.  Packard  Motor  Co.,  274  U.S.  417  (1927)  ;  Colum- 
bia Motor  Car  Co.  v.  C.  A.  Duerr  &  Co.,  184  F.  893  (2d  Cir.  1911)  ;  Hartford- 
Empire  Co.  V.  Obear-Nester  Glass  Co.,  39  F.2d  769,  775,  4  USPQ  483,  488-489 
■(8th  Cir.  1930)  ;  Ericsou  et  al.  v.  Jorgensen  et  al.,  180  F.2d  180,  181,  183,  84  USPQ 
176,  178-179  (D.C.  Cir.  1950)  ;  Cline  Electric  Mfg.  Co.  v.  Kohler,  27  F.2d  638, 
641-42  (7th  Cir.  1928). 

12.  Validity 

12.1 1  35  uses  28^ 

12.l!l!l,  Aero  Spark^Plug  Co.  v.  B.  G.  Corporation,  130  F.2d  290,  294,  54  USPQ 
348,  351-352  (2d  Cir.  1942). 

12.1.1.2,  Radio  Corporation  of  America  v.  Radio  Engineering  Laboratories,  Inc., 
293  U.S.  1,  21  USPQ  353  (1934)  ;  Cleveland  Punch  &  Shear  Works  Co.  v.  E.  W. 
Bliss  Co.,  145  F.2d  991,  &4  USPQ  77  (6th  Cir.  1&44),  noting:  Cuno  Engineering 
Corp.  V.  Automatic  Devices  Corp.,  314  U.S.  84,  51  USPQ  272  (1941) . 

12.1.1.3,  Frank  Adam  Electric  Co.  v.  Colt's  Patent  Fire  Arms  Mfg.  Co.,  148  F.2d 
497,  65  USPQ  85  (8th  Cir.  1945),  citing:  Muncie  Gear  Works,  Inc.  v.  Outboard 
Marine  &  Mfg.  Co.,  315  U.S.  759,  768,  53  USPQ  1,  5  (1942) . 

12.1.1.4,  American  Infra-Red  Radiant  Co.  v.  Lambert  Industries,  360  F.2d  977, 
149  USPQ  722  (8th  Cir.  1966)  ;  Butler  Manufacturing  Company  v.  Enterprise 
Cleaning  Company,  81  F.2d  711,  28  USPQ  196  (8th  Cir.  1936)  :  Buchanan  et  al.  v. 
The  Wyeth  Hardware  &  Manufacturing  Company,  47  F.2d  704,  8  USPQ  389  (8th 
Cir.  1931)  ;  John  Deere  Co.  of  Kansas  City  v.  Graham,  333  F.2d  529,  142  USPQ 
459  (8th  Cir.  1964)  ;  rev.  on  other  grounds  at  383  U.S.  1,  148  USPQ  459;  Piel  Mfg. 
Co.,  Inc.  V.  George  A.  Rolfes  Co.,  363  F.2d  57, 150  USPQ  330  (Sth  Cir.  1966). 

Cir.  1966)  ;  Butler  Manufacturing  Company  v.  Enterprise  Cleaning  Company,  81 

12.1.1.5,  Corning  Glass  Works  v.  Anchor  Hocking  Glass  Corp.,  253  F.  Supp,  461, 
149  USPQ  99  (D.  Del.  1966)  ;  Huston  v.  Buckeye  Bait  Corp.,  237  F.2d  920,  112 
USPQ  4  (6th  Cir.  1956), 

12.1.1.6,  Graham  Pai>er  Company  v.  International  Paper  Company,  46  F.2d  881, 
8  USPQ  463  (8th  Cir.  1931)  ;  Hearings  Before  the  Subcommittee  on  Antitrust  and 
Monopoly  of  the  Committee  on  the  Judiciary,  United  States  Senate,  Eighty- 
Seventh  Congress,  Pursuant  to  S.  Res.  52  on  S.  1552,  October-November,  1961 ; 
Hearings  Before  the  Antitrust  Subcommittee  of  the  Judiciary,  House  of  Repre- 
sentatives, Eighty-Seventh  Congress,  on  H.R.  6245,  May  1962 ;  "1961-1962  Man- 
agement Survey  of  the  U.S.  Patent  Office,"  Study  Prepared  for  the  Subcommittee 
on  Patents,  Trademarks,  and  Copyrights  of  the  Committee  on  the  Judiciary, 
United  States  Senate,  Eighty- Seventh  Congress,  Pursuant  to  S.  Res.  267;  "To 
Promote  the  Progress  of  *  *  *  Useful  Arts  in  an  Age  of  Exploding  Technology", 
Report  of  the  President's  Commission  on  the  Patent  System,  1966 ;  Special  Com- 
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mittee  to  Study  the  Patent  System,  Final  Report,  July  14,  1966,  American  I'atent 
Law  Association. 

12.1.1.7,  Atlas  Copco  Aktieoblag  v.  Ingersoll-Rand  Co.,  1.55  USPQ  651  (D.  N..T., 
1967)  ;  Graham  v.  John  Deere  Co.,  383  U.S.  1,  18,  148  USPQ  4.59,  467  (1966)  ; 
A.  &  P.  Tea  Co.  v.  Supermarket  Co.,  340  U.S.  147,  156,  87  USPQ  303,  307-308 
(1950)  ;  Packwood  v.  Briggs  &  Stratton  Corp.,  195  F.2d  971,  974,  93  USPQ  274, 
276  (3rd  Cir.  1952). 

12.2.3.1,  35  U.S.C.  §  102(b)  (1952)  ;  Pennock  v.  Dialogue,  27  U.S.  (2  Pet.)  1 
(1829)  :  Munice  Gear  Works,  Inc.  v.  Outboard  Marine  &  Mfg.  Co..  315  U.S.  759, 
53  USPQ  1  (1942)  ;  Electric  Storage  Battery  Co.  v.  Shimadzu,  307  U.S.  5,  41 
USPQ  155  (1939). 

12.2.3.2,  Metallizing  Eng'r  Co.  v.  Kenyon  Bearing  Auto  Parts  Co.,  153  F.2d  516, 
520,  68  USPQ  54,  58  (2d  Cir.  1946)  ;  Andrews  v.  Hovey,  123  U.S.  267  (1887)  ;  Cata- 
phote  Corp.  v.  De  Soto  Chemical  Coatings,  Inc.,  356  F.2d  24,  148  USPQ  527  (9th 
€ir.  1966). 

12.2.3.3,  Hall  v.  Macneale,  107  U.S.  90,  97  (1882)  ;  Root  v.  Third  Ave.  R.R., 
146  U.S.  210  (1892)  ;  Egbert  v.  Lippman,  104  U.S.  (14  Otto.)  333,  336  (1881)  ; 
Watson  V.  Allen,  254  F.2d  342,  345,  117  USPQ  68,  69-70  (D.C.  Cir.  1958). 

12.2.3.4,  Elizabeth  v.  Pavement  Co.,  97  U.S.  126  (1877) . 

12.2.3.5,  Smith  &  Griggs  Mfg.  Co.  v.  Sprague,  123  U.S.  249  (1887)  ;  Monolith 
Portland  Midwest  Co.  v.  Kaiser  Aluminum  &  Chemical  Corp.,  267  F.  Supp.  726, 
152  USPQ  380  (S.D.  Cal.  1966),  modified,  407  F.2d  288,  160  USPQ  577  (9th  Cir. 
1969)  ;  Bourne  v.  Jones,  114  F.  Supp.  413,  98  USPQ  206  (S.D.  Fla.  1951),  aff'd, 
207  F.2d  173,  98  USPQ  205  (5th  Cir.),  cert,  denied,  346  U.S.  897,  99  USPQ  490 
(1953). 

12.2.3.6,  Magnetics,  Inc.  v.  Arnold  Eng'r  Co.,  438  F.2d  72,  168  USPQ  392,  394 
(7th  Cir.  1971)  ;  Monolith  Portland  Midwest  Co.  v.  Kaiser  Aluminum  &  Chem. 
Corp,.  267  F.  Supp.  726,  785,  152  USPQ  380,  427^28  (S.D.  Cal.  1966),  aff'd,  407 
F.2d  288, 160  USPQ  577  (9th  Cir.  1969) . 

12.2.3.7,  Nicholson  v.  Carl  W.  MuUis  Eng'r  &  Mfg.  Co.,  315  F.2d  532, 137  USPQ  13 
(4th  Cir.  1963). 

12.2.3.8,  Atlas  v.  Eastern  Air  Lines,  Inc.,  311  F.2d  156,  136  USPQ  4  (1st  Cir. 
1962) ,  cert,  denied,  373  U.S.  904, 137  USPQ  912  ( 1963) . 

12.2.3.9,  Smith  &  Griggs  Mfg.  Co.  v.  Sprague,  123  U.S.  249,  267  (1887)  ;  Buser  v. 
Novelty  Tufting  Machine  Co..  151  F.  478  (6th  Cir.  1907)  ;  Thomson-Houston  Elec- 
tric Co.  V.  Lorain  Steel  Co.,  117  F.  249  (2d  Cir.  1902)  ;  W-R  Co.  v.  Sova,  106  F.2d 
478,  481,  43  USPQ  35,  37-38  (6th  Cir.  1939). 

12.2.3.10,  Koehring  Co.  v.  National  Automatic  Tool  Co.,  362  F.2d  100,  149  USPQ 
887  (7th  Cir.  1966). 

12.2.3.11,  Smith  &  Griggs  Mfg.  Co.  v.  Sprague,  123  U.S.  249  (1887)  ;  Coffin  v. 
Ogden,  85  U.S.  (18  Wall)  120  (1873)  ;  National  Biscuit  Co.  v.  Crown  Baking  Co., 
105  F.2d  422,  427,  42  USPQ  214,  218-219,  (1st  Cir.  1939) . 

12.2.3.12,  Egbert  v.  Lippmann  104  U.S.  (14  Otto.)  333  (1881)  ;  Atlas  v.  Eastern 
Air  Lines,  Inc..  311  F.  2d  1.56.  159,  136  USPQ  4,  6  (Cir.  1962),  cert,  denied, 
373  U.S.  904,  137  USPQ  912  (1963). 

12.2.3..13,  Atlas  v.  Eastern  Air  Lines,  Inc.,  311  F.  2d  156,  136  USPQ  4  (1st 
Cir.  1962),  cert,  denied,  373  U.S.  904,  137  USPQ  912  (1963)  :  Koehring  Co.  v. 
National  Automatic  Tool  Co.,  362  F.  2d  100,  149  USPQ  887  (7th  Cir.  1966). 

12.2.3.14.  Midland  Flour  Co.  v.  Bobbitt.  70  F.  2d.  416,  21  USPQ  60.  (8th  Cir. 
1934)  ;  Franz  Manufacturing  Co.  v.  Phenix  Mfg.  Co.,  307  F.  Supp.  822,  824,  164 
T'SPQ  381,  382-383  (F.D.  Wis.  1970)  ;  Tri-Wall  Containers,  Inc.  1.  United  States, 
408  F.  2d  748,  750,  161  USPQ  116,  118  (Ct.  CI.),  cert,  denied,  396  U.S.  828, 
163  USPQ  704  (1969). 

12.2.4.1.  35  U.S.C.  §  102(b). 

12.2.4.2,  Amphenol  Corp.  v.  General  Time  Corp.,  397  F.  2d  431,  4.33,  158  USPQ 
113.  114  (7th  Cir.  1968)  ;  Magee  v.  Coca-Cola  Co.  232  F.  2d  596,  109  USPQ  124 
(7th  Cir.  1956). 

12.2.4.3.  Sterns-Roger  Mfg.  Co.  v.  Ruth.  170  F.  Supp.  906.  124  USPQ  3  (D.  Colo. 
19.59),  Philco  Corp.  v.  Admiral  Corp.,  199  F.  Supp.  797,  131  USPQ  413  (D.  Del. 
1961). 

12.2.4.4,  Chicopee  Mfg.  Corp.  v.  Columbus  Fiber  Mills  Co.,  165  F.  Supp.  307, 
118  USPQ  53  (M.D.  Ga.  1958). 

12.2.4..5.  Maver  v.  A.  &  H.  G.  Muti^chler.  248  F.  911,  915  (2nd  Cir.),  (cert, 
denied.   248  U.S.   563    (1918)  :   Monroe  v.  Bresee.  239  F.   727    (7th  Cir.   1917). 

12.2.4.6,  Piet  v.  United  States,  176  F.  Supp.  576,  123  USPQ  21  (S.D.  Cal. 
1959).  modified,  283  F.  2d  693.  127  USPQ  410  (9th  Cir.  1960)  ;  In  re  Hobbs, 
165  USPQ  99,  132  (A.E.C.  Pat.  Comp.  Bd.,  1970)  ;  42  U.S.C.  §2185  (1965). 
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12  2  4.7,  A.  H.  Emery  Co.  v.  Marcan  Products  Corp.,  268  F.  Supp.  289,  153 
USPQ  337  (S.D.  N.Y.  1967)  ;  Cloud  v.  Standard  Packaging  Corp.,  376  F.  2d 
384,  153  USPQ  317  (7th  Cir.  1967). 

12.2.5.1,  35  U.S.C.  §§  111  and  115. 

12.2.5.2,  Kennedy  v.Hazeiton,  128  U.S.  667  (ISSS).  „,   ^    „  ^o    -.-.o    qa 

12.2.5.3,  Interstate  Bakeries  v.  General  Baking  Co.,  84  F.  Supp.  92,  113,  80 
USPQ  566,  583-584  (D.  Kan.  1948). 

l->->5  4  Corona  Cord  Tire  Co.  v.  Dovan  Chemical  Corp.,  2(0  U.S.  3o8  {W-b)  ; 
Pennington  v.  National  Supply  Co.,  95  F.  2d  291,  37  USPQ  18  (5th  Cir.  1938)  ; 
Monroe  Auto  Equipment  Co.  v.  Heckethorn  Mfg.  &  Supply  Co.,  332  F.  2d  406, 
141  USPQ  549    (6th  Cir.),  cert,  denied,  379  U.S.  888;  143  USPQ  465    (1964). 

12.2.6.2,  i.C.E.  Corp."  v.  Armco  Steel  Corp.,  250  F.  Supp.  738,  148  USPQ 
537  (S.D.' N.Y.  1966).  _^  ^    ^  ^^  ,     .^, 

12  2  6.3,  Dix-Seal  Corp.  v.  New  Haven  Trap  Rock  Co.,  236  F.  Supp  914,  144 
USPQ  57  (D.  Conn.,  1964)  ;  Cottier  v.  Stimson,  20  F.  906  (C.C.  D.  Ore.  1884). 

12.2.6.4,  Hamilton  Laboratories,  Inc.  v.  Massengill,  111  F.  2d  584,  45  USPQ  594 
(6th  Cir.  1940)  ;  Indiana  General  Corp.  v.  Lockheed  Aircraft  Corp.,  249  F.  Supp. 
809;  148  USPQ  312  (S.D.  Cal.  1966),  rev'd  on  other  grounds,  408  F.  2d  294, 
160  USPQ  6  (9th  Cir.  1968)  ;  Brian  Jackson  Associates,  Inc.  v.  San  INIanuel 
Copper  Corp.,  259  F.  Supp.,  793.  151  USPQ  5  (D.  Ariz.,  1966),  aff'd  per  curiam. 
384  F.  2d  487  ;  155  USPQ  417  (9th  Cir.  1967). 

12.2.6.5,  Hazeltine  Research,  Inc.  v.  Zenith  Radio  Corp.,  239  F.  Supp.  ol, 
144  USPQ  381  (N.D.  Ill,  1965),  rehearing  denied,  401  U.S.  1015  (1971)  ;  Dis- 
Seal  Corp.  v.  New  Haven  Trap  Rock  Co.,  236  F.  Supp.  914  144  USPQ  594  (D. 
Conn.  1964)  ;  Klein  v.  United  States,  375  F.  2d  825  (Ct.  CI.  1907). 

12.2.6.6,  35  U.S.C.  §  103. 

1-'>3  2.1,  Woodhridge  v.  United  States,  263  U.S.  50,  57  (1923);  Levmson  v. 
Nordskog  Co.,  Inc.,  301  F.  Supp.  589, 163  USPQ  52  (CD.  Cal.  1909). 

12.3.2.2,  In  re  Appeal  of  Mower,  15  App.  D.C.  144,  152  (1899)  (Chief  Justice 
Alvey ) 

12.3.3.1,  Hazel-Atlas  Glass  Co.  v.  Hartford-Empire  Co.,  322,  U.S.  238,  246,  61 
USPQ  241,  245  (1944)  ;  General  Excavator  Co.  v.  Keystone  Driller  Co.,  02  F. 
2d  4S  50,  16  USPQ  269,  270-271  (6th  Cir.  1932)  ;  Corning  Glass  Works  v.  An- 
chor-Hocking Glass  Corp.,  253  F.  Supp.  461,  470,  149  USPQ,  106-107  (D.  Del. 
1960).  moditied  on  other  grounds.  374  F.  2d  473,  153  USPQ  1  (3rd  Cir.),  cert,  de- 
nied, 389  U.S.  826,  155  USPQ  767  (1967). 

12.3.3.2,  SCM  Corporation  v.  Radio  Corporation  of  America,  318  F.  Supp,  433. 
449,  167  USPQ  196,  207-208  (S.D.  N.Y.  1970),  citing  U.S.  Supreme  Court  author- 
ities: cf.  Earle  R.  Hanson  &  Associates  v.  Farmers  Coop  Creamery  Co..  4ii3 
F.  2d  65,  70  (8th  Cir.  1968)  :  Precision  Instrument  Mfg.  Co.  v.  Automotive 
Maintenance  Mach.  Co.  324  U.S.  800.  814-810,  65  USPQ  133,  137-138  (1945). 

13.  Fraud  on  Patent  Office 

13.2.1.  35  U.S.C.  §  131 :  35  U.S.C.  §  122. 

13  41,  Kingsland  v.  Dorsev,  338  U.S.  318.  83  USPQ  330  (1949),  Beckman 
Instruments  Inc.  v.  Chemtronics,  Inc.,  428  F.  2d  555.  165  USPQ  355  (5th  Cir- 
1970)  ;  Charles  Pfizer  &  Co.  v.  F.  T.  C,  401  F.  2d  574,  579  (6th  Cir.  1968),  cert 
denied,  394  U.S.  920  (1969). 

13.4.2.  King.sland  v.  Dorsey,  338  U.S.  318.  319,  83  USPQ  330,  331    (1M9). 

13.4.3.  Precision  Instrument  Mfg.  Co.  v.  Automotive  Maintenance  Maeh.  Co.. 
324  U.S.  806,  818,  65  I'SPQ  133.  1.30  (1945)  ;  Beckman  Instruments,  Inc.  v. 
Chemtronics,  Inc.,  428  F.  2d  555,  165  USPQ  355  (5th  Cir.  1970)  ;  Monolith 
Portland  Midwest  Co.  v.  Kaiser  Aluminum  &  Chemical  Corp.,  407  F.  2d  288. 
160  I'SPQ  .577  (9th  Civ..  1969)  :  Monsanto  Co.  v.  Rohm  and  Haas  Co..  312 
F.  Supi).  778.  793;  104  I'SPQ  .5.-.O.  .568  (E.D.  Pa.  1970). 

13.4.4.  Beckman  Instrumeents,  Inc.  v.  Chemtronics,  Inc.,  428  F.2d  555,  165 
USPQ  3.55  (5th  Cir.  1970). 

13,12,1,  208  F.Supp.  598.  135  USPQ  254. 

13.17.4,  SR  v.  BTL,  appeal  dismissed  as  being  moot,  317  F.2d  491,  137  USPQ 
497  (2nd  Cir.  1963). 

13.17.8.  See  SR  v.  BTL,  appeal  dismissed  as  moot,  317  F.2d  491, 137  USPQ  (2nd 
Cir.  1963). 

13.38.1,  SR  v.  BTL.  208  F.Supp.  598,  605, 135  USPQ  254.  259. 

13  39.15,  Walker  Process  Equipment,  Inc.  v.  Food  Machinery  and  Chemical 
Corp.,  382  U.S.  172, 148  USPQ  308  (1965) . 
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13.39.16,  Walker  Process  Equipment,  Inc.  v.  Food  Machinery  and  Chemical 
Corp.,  382  U.S  172,  147  USPQ  404  (1965). 

13  39.17,  Beckman  Instruments,  Inc.  v.  Chemtronics,  Inc.,  328  F.Supp.  1132, 
113S.  170  USPQ  466,  470-471  ( W.D.  Tex.  1971 ) . 

13  39  18,  Cataphote  Corp.  v.  De  Soto  Chemical  Coatings,  Inc.,  450  F.2d  769, 
772.  171  USPQ  736,  738-739  (9th  Cir.  1971),  cert,  denied,  408  U.S.  929,  174  USPQ 
li»3  (1972). 

13.39.19,  Waterman-Bic  Pen  Corp.  v.  W.  A.  Sheaffer  Pen  Co.,  267  F.Supp.  849, 
856  153  USPQ  499,  504  (D.  Del.  1967).  See  also  Beckman  Instruments,  Inc.  v. 
Chemtronics,  Inc.,  328  F.Supp.  1132,  1138,  170  USPQ  466,  470-471   (W.D.  Tex. 

13.39.20,  TTnited  States  v.  Standard  Electric  Time  Co.,  155  F.Supp.  949,  952, 
116  USPq'm,  16  (D.  Mass.  19-57). 

13.39.21,  Eli  Lill.v  and  Co.  v.  Generix  Drug  Sales,  Inc.,  460  F.2d  1096,  174 
USPQ  65  (5th  Cir.  1972). 

14.  Other  Patents  and  Patent  Applications 

14  14  6  Struthers  Scientific  and  International  Corp.  v.  General  Foods  Corp., 
334  F.Supp.  1329, 1331-32,  172  USPQ  426,  427-429  (D.  Del.  1971). 

14  14.7,  United  States  v.  Gaxo  Group.  Ltd.,  410  U.S.  52,  176  USPQ  289 
(1973)  ;  Hawaii  v.  Standard  Oil  Co.,  405  U.S.  251   (1972). 

15.  SR— IBM  August  21,  1856  Agreement 

15.6.1, 15  U.S.C.  §  1. 

15.7.1,  15  U.S.C.  §  2. 

15  25,  15  U.S.C  §  1:  Standard  Oil  v.  United  States,  221  U.S.  1  (1911)  ;  United 
States  V.  Socony-Vacuum  Oil  Co.,  310  U.S.  150  (19J0)  ;  Times-Picayune  Publish- 
ing Co.  V.  United  States;  345  U.S.  594  (1953)  ;  United  States  v.  E.  I.  du  Pont  de 
Nemours  &  Co.,  351  U.S.  377  (1956)  ;  United  States  v.  National  Lead  Co.,  63  F. 
Supp.  513,  66  USPQ  141  (S.D.  N.Y.  1945),  affd,  332  U.S.  319,  73  USPQ  498 
(1947). 

15.25.1,  15  U.S.C.  §  1. 

15  -V,  1 1  United  States  v.  Line  Material  Co..  333  U.S.  287,  76  USPQ  399  (1948)  ; 
Standard  Oil  Co.  (Indiana)  v.  United  States,  283  U.S.  163,  9  USPQ  6  (1931)  ; 
Report  of  the  Attorney  General's  National  Committee  to  Study  the  Antitrust 
Laws  (1955),  at 242. 

15  26.  United  States  v.  National  Lead  Co.,  63  F.Supp.  513,  66  USPQ  141  (S.D. 
NY  1945)  ;  atf'd,  332  U.S.  319,  73  USPQ  498  (1947)  :  United  States  v.  Timken 
Roller  Bearing  Co.,  83  F.Supp.  284,  81  USPQ  28  (N.D.  Ohio  1949) . 

15.36,  United  States  v.  E.  I.  du  Pont  de  Nemours  &  Co.,  351  U.S.  377  (1956)  :  16 
Business  Organizations,  Von  Kalinowski,  Antitrust  Laws  and  Trade  Regulation, 
§  8.02. 

15.40.  15  U.S.C.  §  15;  Zenith  Radio  Corp.  v.  Hazeltine  Research,  Inc.,  395  U.S. 
100, 161  USPQ  577'  (1969) . 

17.  1961  Agreement  of  SR  and  BTL 

17.2.8,  SR  V.  BTL,  208  F.Supp.  598, 135  USPQ  254  (S.D.  N.Y.  1962). 

17  3.4,  United  States  v.  Line  Material  Co.,  333  U.S.  287,  76  USPQ  399  (1948)  ; 
Standard  Oil  Co.  (Indians)  v.  United  States,  383  U.S.  163,  9  USPQ  6  (1931)  ; 
Report  of  the  Attorney  General's  National  Committee  to  Study  the  Antitrust 
Laws  (1955),  at  242. 

18.  1965  Agreement  of  SR  and  IBM 

18  9.2,  United  States  v.  Line  Material  Co.,  333  U.S.  287,  76  USPQ  399  (1948)  ; 
Standard  Oil  Co.  (Indiana)  v.  United  States,  383  U.S.  163,  9  USPQ  6  (1931)  ; 
Report  of  the  Attorney  General's  National  Committee  to  Study  the  Antitrust 
Laws  (1955),  at  242. 

19.  Discriminatory  Licensing 

19.9.2.  Peelers  Co.  v.  Wendt,  260  F.Supp.  193.  151  USPQ  378  (W.D.  Wash. 
1966)  :  Bela  Seating  Co.  v.  Poloron  Products,  Inc.,  438  F.2d  733,  168  USPQ  548 
<7th  Cir.)  cert,  denied,  403  U.S.  922,  170  USPQ  65  (171)  ;  La  Salle  Street  Press, 
Inc.  V.  McCormick  &  Henderson,  Inc.,  445  F.2d  84,  170  USPQ  305  (7th  Cir.  1971). 
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19  9  4,  Laitram  Corp.  v.  King  Crab,  Inc.,  244  F.  Supp.  9,  17-19,  146  USPQ  &40- 
645-647,  modified,  245  F.Supp.  1019,  1021,  147  USPQ  136,  137-138  (D.  Alaska 
am)  ;  Peelers  Co.  v.  Wendt,  260  F.  Supp.  193,  204,  151  USPQ  378,  386  (W.D. 
Wash.  1966). 

21.  Section  7  of  the  Clayton  Act 

21.6.5,  15  U.S.C.  §  18. 

21.6.6,  Act  of  October  15,  1914,  ch.  823,  §  7,  38  Stat.  731-32,  amended  64  Stat. 
1125-26,  December  29,  1950;  United  States  v.  Philadelphia  National  Bank,  374 
U.S.  321,  337-38,  340-41  fn.  18  (1963). 

21.6.7, 15  U.S.C.  §  18. 

21.6.8,  Highland  Supply  Corp.  v.  Reynolds  Metals  Co.,  327  F.2d  725,  728  (8th 
Cir.  1964). 

22.  Statute  of  Limitations 

22.2.5,  15  U.S.C.  §  15(b). 
22.3.1,  15  U.S.C.  §  15(b). 
22.4.1,  15  U.S.C.  §  15(b). 

22.10.1,  15  U.S.C.  §  15(b). 

22.10.2,  15  U.S.C.  §  15(b). 

23.  Infringement  of  ENIAC 

23.1.44,  Graver  Tank  and  Manufacturing  Co.,  Inc.  et  al.  v.  Linde  Air  Producrs 
Co.,  339  U.S.  605,  607,  85  USPQ  328,  330  (1950). 

23.1.45,  35  U.S.C.  §  283. 

25.  Declaratory  and  Injunctive  Relief 

25.2,  15  U.S.C.  §26;  United  States  v.  United  States  Gypsum  Co.,  340  U.S.  76. 
87  USPQ  276  (1950)  ;  United  States  v.  National  Lead  Co.,  63  F.Supp.  513,  66 
USPQ  141  (S.D.  N.Y.  1945),  affd,  332  U.S.  319,  73  USPQ  498  (1947). 
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